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BAI TOM TAT

Trong dung dich khoan ddu khi c4n nhing ch4t nén va phu gia khdc nhau. D¢

tai Nghién cira cong nghé san xudt bot oxit sat hoat tinh va sét hitu co la mot

trong nhitng budc khéi ddu nhdm nghién ciu san xudt & trong nudc mét s6 hda

chdt thay thé hang nhap ngoai.

Phdn nghién citu cong nghé sdn xudt bot oxit sdt hoat tinh gém cdc néi dung:

Nghién ciu diéu ché Fe,O, tir dung dich FeCl, qua cdc khau: két tda
Fe(OH), bang kiém, khit nudc cha Fe(OH); va nung khir oxit sit bing
hydro; qué trinh nghién ciru ché d6 cong nghé thich hop cho timg khau
thong qua viéc danh gis kha ning phan tng cla san phdm (Fe,0,) vai H,S,
déng thoi ding cdc phuong phap phan tich: nhiéu xa tia X, hién vi dién tir
quét va do bé mit niéng theo phuong phidp BET d¢ giai thich cac két qua thu
dugc.

Diéu ché Fe;0, tryc tiép tir dung dich FeCl, theo phwong phdp thuy phan -
oxy hod dong th&i va phuong phap két tia Fe(OH),, sau d6 sdy bot nhido
(paste) Fe(OH), dong thoi oxy hod bang oxy cha khong khi. Buéc xir ly
nhiét tiép theo thuc hién tuong tu nhu qud trinh diéu ché Fe;0, tit Fe(OH),.

Diéu ché Fe,0, tir bun thii clia sin xudt hydroxit nhom va éng thép tring

kém.

So sanh cac phuong phap néi trén, phuong phdp két tia Fe(OH), tir dung dich
FeCl, sau d6 x{r I§ nhiét true ti€p Fe(OH), Ia kha thi nhét vi khéng cln chét oxy

hod 1a clo vi san phdm lai c6 khé nang phan ing v6i H,S cao hon.

Phuong phip nay c6 thé dp dung dé diéu ch€ san phidm Fe,0, tit nudc thai, bun

thai clia cic co s¢ ma dién, san xuit dng thép tring kém.



Piém mdi clia phuong phap nay la:

Khong tién hanh oxy hoa Fe(OH), trong huyén phit ma oxy hod Fe(OH), ¢
dang bot nhdo két hop vét qud trinh sdy.

Viéc khir nuéc clia hydrogit sat duoc thuc hién & dp sudt thdp va nhiét do
thdp nén oxit sit thu duge ¢ dang ;/6 dinh hinh, nhu vay s€ thuan loi cho qua
trinh khit bing hydro v tao san phdm Fe;0, c6 bé mat riéng 16n, do x6p
cao, kha ning phan g véi H,S tét.

Nhirng chi tiéu k¥ thuat dat duge déu cao hon mau chao hang cta Singapore.

Dua trén két qua nghién ctu, ching toi da d€ xuit so d6 cong nghé san xudt bot

oxit st hoat tinh tr bitn thai cla co s& san xudt Sng thép trang k&m va soan thao

quy trinh cong nghé, so bé tinh todn cdc chi tiéu tiéu hao nguyén liéu, nang lugng

va xay dung tiéu chudn chat lugng san phdm.

Phdn nghién citu cong nghé sdn xudt sét hitu co vdi cdc ndi dung nhu sau:

Khéo sdt danh gid chat lugng mau sét bentonit Di Linh (Lam Déng), Nha
Mé (Binh Thuan).

Nghién citu l1am gidu sét bentonit.

Téng hop sét hitu co véi mot s6 mu6i amin Bac 4 theo pﬁu’ong phédp udt va
phuong phap kho.

Danh gia tinh chat luu bién cla dung dich khoan géc d4u.

Kiém dinh d¢ doc hai ciia sét hitu co.

D¢ xust day chuyén cong nghé va quy trinh sdn xuét sét hitu co & quy mo
pilot theo phuong phap uét.

Két qua da tim duge cdc diéu kién 16i uu &€ téng hop sét hitu co theo phuong
phép udt tir sét Binh Thuan va Wyoming.



Sét Binh Thuan sau khi tuyén ddp ing duoc yéu cdu lam nguyén liéu san xuit
sét hitu co theo phuong phap wét dé pha ché dung dich khoan g&c ddu. Chét lugng
san phdm dat yéu cdu di dang ky.

Trén co sO d6 dé tai da d& zudt quy trinh cong nghé 1am gidu sét bentonit Binh
Thuén va quy trinh san xuat sét hitu co theo phuong phép uét tix sét Binh Thuan da
lam gidu.

Nhilng diém méi rit ra trong qud trinh nghién cttu 13:

- Tim dugc chdt phan tdn thich hgp cho qud trinh lam gidu sét bentonit Binh

Thuan lam tang ham lugng montmorillonit Na 30 + 39% so vdi trudng hop

khong diing chit phan tan.

- Datim duge phu gia dé nang cao kha ning tao cdu tric, tao gel cha sét hiu

co trong dau.
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LOI MO DAU

Dung dich khoan ¢é vai tro rdt quan trong trong qud trinh khoan tham do khai thac
ddu khi véi nhimg chic nang chinh sau: van tai mun khoan; gitt min khoan & trang thai lo
Iimg; tao I6p vo bin trén thanh giéng khoan; han ché sy xAm nhap ciia nudc va khi vao
giéng khoan; lam mat va boi tron miii khoan, cdn khoan...

Trong dung dich khoan ngudi ta phai bd sung khodng sét, chét tang trong luc, chdt
diéu chinh pH, chdt trdim kin, ddu nhon, lignosulfonat, tananh, chat diét khudn, chat khir
H,S.

Khi khoan qua nhitng dia tdng c¢6 nhiét do cao (150 160 °C) hodc c6 khi axit (CO,,
H,S) xuat hién hay nhitng via sét nhay cam voi nudc, ngudi ta phai ding dung dich khoan
gdc dau.

Vi vay Bé Khoa hoc va Cong nghé da xét duyét Dé tai Nghién citu cong nghé san
xudt bét oxit sdt hoat tinh va sét hitu co phuc vu khoan thdam do khai thic ddu khi.

Dé thi do Vién Héa hoc Cong nghiép chi tri, tri€n khai trong 24 thing (ti thing
1/2003 dén thang 12/2004). Phan Cong nghé sdn xudt boét oxit sdt hoat tinh do Vién Hoa
hoc Cong nghiép thuc hién, phin Céng nghé sdn xudt sét hitu co do Cong ty Dung dich
khoan va Hoa phdm Dau khi thuc hién.

Kinh phi tir ngén sach su nghiép khoa hoc ia 1.350 triéu déng.

Muc tiéu cia De tai la:

* Hoan thién quy trinh cong nghé ché tao bot oxit sit hoat tinh dé xir 1y khi H,S xam
nhép vao giéng khoan va xdy dung quy trinh cong nghé san xuit sét hitu co ding
pha dung dich khoan géc déu. '

* Nghién citu sit dung cdc ngudn nguyén lidu sin c6 & trong nudc dé ha gia thanh

san pham.



- Noi dung nghién ctru hoan thién quy trinh cong nghé san xudt bot oxit sat hoat tinh

nhu sau:

Tim diéu kién t6i wu cho qué trinh két tha hydroxit sét (III); xdc dinh dnh hudong

cla cic thong s¢ ndng do, nhiét do, téc do nap liéu va tic nhan két taa.

Nghién citu anh hudng ctia cac v&u td nhiét do, dp sudt va thoi gian dén qua trinh
khtr nuée cua Fe(OH);.

Nghién ctiu anh huong cua y&u td nhiét do, théi gian luu va luu luong khi hydro
dén qua trinh nung khir oxit sat thanh oxit sit hoat tinh.

Nghién ciu phuong phép ddnh gid kha nang phan tng vdi H,S cia san phim.
Nghién ctu st dung nhitng ngudn phé thai cong nghiép chia sit nhu bun do cla
san xudt hydroxit nhom, bin théi sau tdy gi thép.

Mo phong day chuyvén cong nghé, soan thao quy trinh cong nghé va xay dung chi
tiéu chat lugng san phdm.

- V& cong nghé san xuét sét hitu co gdm cic noi dung sau:

Khio sét va ddnh gid bd sung vé chét lugng khoédng sét Di Linh (Lam Déng), Nha
Mé (Binh Thuan ).

Lya chon mu6i amim béac 4 vi alkyl naphtalensulfonat dé tao dugc san phdm c6

chét lugng cao va gia thanh thip.
Nghién ciru xdc dinh cdc diéu kién t6i wu d€ ché tao sét hitu co.
- Ché& do6 lam sach khodng sét.
- Phuong phép thuc hién phan tng trao déi cation.
- Ché do nhiét.
- Ty I& hop chat hitu co thich hop.
- Danh gi4 dnh hudng cia san phim t6i hé sinh vat bién.
- Dé xudt cong nghé san xuét sét hitu co & quy md pilot.

- X4y dung chi tiéu cong nghé, ddnh gid chat lugng san phdm.



Yéu cdu khoa hoc cua dé tai:
- So d6 cong nghé san xudt bot oxit sit hoat tinh va sét hitu co.

- Dao tao 2 thac s¥.
Yéu cdu k¥ thuat, chi tiéu chdt lugng sén phdm

Vé bt oxit sdt hoat tinh -

= San pham : : Bot oxit sit hoat tinh
* Ty trong, g/cm’: | 45-4,6
= Kich thudc hat:
1,5 - 50 um, %: 100
2 —20 um, %: 90
* B& mat riéng, m¥/g: 10
* Kha ning phan ting v6i H,S, mg/g oxit sét : 125

Vé sét hitu co

* Pha ché dung dich khoan géc dau:

- Ty 16 ddu/nudc: 80/20
- Ham luong sét hitu co: 28 —30
- Ty trong g/cm®: 1,25-1,30
- Do hoat tinh pha nudc: . . 0,75
= Do nhét déo, cP: 35
»  Ung suit truot, 1b/100 fi*: 30
* Do nhét bidu kién, cP: 50

Kinh phi thuc hién dé tai phan theo cic khoan chi:

* Téng so : 1.350,000  triéu dong
* Thué khodn -chuyén mon : 401,000  triéu dong
* Nguyén vat liéu, hoa chat : 204,704  triéu ddng
* Thiét by : 576,000  triéu dong
* Chi khac : 168,296  triéu dong



NOI DUNG BAO CAO

PHAN 1
NGHIEN CUU CONG NGHE SAN XUAT BOT
- OXIT SAT HOAT TINH
CHUONG 1
TONG QUAN

L1 TA‘M QUAN TRONG CUA VIEC XU LY H,S TRONG KHOAN THAM DO, KHAI
THAC DAU KHI
1.1.1. Tac hai cua H,S

Trong qud trinh khoan tham do va khai thic dau khi, H,S tham nhdp vio giéng khoan
gay anh hudng rdt 16n dén qué trinh cong nghé va hé thong may mdc, thiét bi. Khi H,S
gdy hién tugng don hydro cdc 6ng khoan, gay 4n mdn Gng, bom, van va nhimg thiét bi
khac.

Trong moi truomg khong khi dng sudt gidi han moi vé an mon cua thép ché tao thiét
bi 1a 2039 kG/cm?, con trong méi trudmg ¢6 khi H,S gid tri d6 chi con 773 kG/cm?®. Nhu
vay dudi tic -d()ng ciia H,S ting sudt gidi han mdi clia vét liéu giadm gan 3 14n so véi trudng
hop & trong khong khi.

P61 v61 moi trudng lam viéc, khi H,S cling rdt doc hai. Khi tiép xtc véi khong khi ¢6
ham luong H,S 0,010 + 0,015 % trong théi gian 2 phiit con ngudi da bi kich thich thi
glac, té liet khiru gidc; v61 ham luong H,S 0,05 + 0,06% s& bi hon mé, con khi ham luong
H,S 0,06 + 0,15 % cé thé dan dén tir vong.

V1 vay trong dung dich khoan ddu khi ngoai cdc chdt phu gia nhu khodng sét, chat
tang trong luc, chét diéu chinh pH (NaOH), hop chét canxi, ddu nhom, ch4t tram kin, cdc
cht thém nhu lignosulfonat, ta nanh, cht diét khudn... viéc sir dung céc chét xr 1y H,S 1a
rdt quan trong va cdn thiét.



1.1.2. Cac bién phap xir 1y H,S
Trong cong nghé khoan ddu khi, dé xit Iy H,S ngudi ta cé thé dung hydroxit natri.

‘cacbonat kEm, cacbonat dong.

Khi trung hoa H,S bing NaOH sé tao thanh hop chat sunfua khéng bén, s& lam cho
qud trinh & ﬁén nguy hiém hon do khi H,S khi thdm nhap sé lam giam gid tri pH cla
moi truomg, khi dé6 H,S & dang lién két duoc gidi phéng s€ bd sung vao lugng khi méi
tham nhap lam tang ndng d¢ H,S trong pha 16ng. Dung NaOH sé& khong c6 hiéu qua khi
thai bo bian khoan.

Cacbonat k&m phan tng v6i H,S véi tdc d¢ chdm nén kha nang st dung bi han ché
khi phai x& ly v&i luong Ion khi H,S tham nhap. Bén canh d6, cacbonat kém con anh
hudng t41 tinh luu bién clia duag dich khoan. Hién tai ngudi ta it ding cacbonat k&m, trén
thi trudng chi con san phdm ctia hing MILGARD va SULFEX.

Cacbonat déng phan wng véi H,S tao ra cic hop chit sunfua két tha trong 6ng lam

gia ting kha nang an mon dién - hoa hoc.

Ngoai ra, khi st dung nhiing hod chdt néi trén, viéc ki€ém tra dé khong ch€ ham
lugng cdn thiét cGa chﬁng trong dung dich khoan mat nhiéu théi gian. Khi ham luong khi
H,S bién déi dot ngot, luong chidt phan tng bé sung vao dung dich khoan cé thé khong
kip theo yéu cdu.

3 My, tir gifta nhimg nam 70 cla thé ky truéc ngudi ta da ché tao ra bot oxit sit hoat

tinh dé x1r Iy H,S trong dung dich khoan d4u khi [1].

Nam 1984 céc nha khoa hoc My da cong b6 sdng ché vé sir dung bot oxit sit hoat
tinh trong dung dich khoan [2].

Vio ndm 1980, cic nha khoa hoc Cong hoa LB Nga ciing di gi6i thiéu chdt JKC-7 dé
trung hoa H,S. Tuy nhién cdc théng s6 k¥ thuat dat dugc thdp hon so véi sdng ché clia My
[3]-

Thoi gian qua, ching toi nhan duge miu oxit st hoat tinh (ironite sponge) do hang

IDF Singapore chao hing d€ xit Iy H,S trong dung dich khoan ddu khi. Mau c6 tinh chat
hoa 1y nhu sau:



Khoi luong riéng: 435 + 4.6 g/cm’

Tinh tan: Khong tan trong nudc hodc ddu
Thanh phdn ¢& hat: 1,5 + 50 um: 100%

2,0+ 20 pm: 90%
Bé mat riéng: 5,7 m*/g

1.1.3. Hiéu qua cua viéc sit dung oxit sat hoat tinh
1.1.3.1. Tinh an toan cao trong cong nghé va déi véi moi truong

Trong dung dich khoan diu khi, nhitng phdn tix oxit sit hoat tinh s&€ phan tng véi H,S
tao thanh cdc hop chdt sunfua bén ¢6 thanh phan chinh 1a FeS, va mot luong nho Fe,S,
khong mang tx tinh. Vi vay, san phdm cta phan dng dé dang tich ra khéi dung dich
khoan. Khi phoi khoan va phdn oxit sat khong mang tit tinh dugc thai bd s& khong gay
anh huong dén moi trudng [2].

Ding bot oxit sat s& khong bi gidi han vé ty luong v6i H,S ¢6 trong dung dich khoan,
trong khi cacbonat kém hodc mot s6 hod chét khac chi cé thé bé sung vao dung dich
khoan véi liéu luong han ché. Vi vdy, khi cdn thiét ¢6 thé sir dung mot luong oxit sat hoat

tinh du so véi yéu cdu di tinh todn.

Dé thu héi bot oxit sit, nguoi ta cho dung dich khoan di sir dung chia phoi khoan
qua mdy tdch tlr, khi d6 nhing san phdm cla phan ting va bot oxit sat khong phan dng sé
dugc thu lai. Bot oxit sat khong phan ng sau khi tdch duge st dung lai trong dung dich
khoan cung v6i lugng mdi bd sung theo tinh todn twong dwong vdi luong san phdm phan

img khéng mang tir tinh da bi tach loc [2].

1.1.3.2. Tinh hiéu qud vé bdo vé dn mon

Ngoai tdc dung xit ly H,S, bot oxit sit hoat tinh con ¢6 tdc dung loal oxy va mot s&
tic nhan an mon khédc. Vi vay, so sdnh véi cdc hod chit khac, bot oxit sit ¢6 tinh hiéu qua
cao hon trong viéc bao vé 6ng khoan va dudng dng, thist bi... khoi cdc qua trinh an mon,

gidm thdi gian ngimg viéc dé bao tri, slta chita.

1.1.3.3. Thudn tién trong vdn hdanh
Bot oxit sit hoat tinh cé t)_'z trong cao (4,5+ 4,6 g/cm?®) nén viéc pha ch& dung dich
khoan tuong tu nhu khi dung bét barit.



Viéc kiém tra ham lwong oxit sit trong dung dich khoan c6 thé thuc hién bang nam
cham, cho phép khong ché, diéu chinh lugng sit dung nhanh chéng, chinh xdc va thuan
ilén. 7
1.1.3.4. Tinh hiéu qud vé kinh t¢

Hiéu qua sir dung ctia oxit sdt cao_gdp 4 lan so véi cacbonat kém. Dé hien két H,S
chia trong 350 lit dung dich khoan véi ndng do trung binh 0,2 %, lugng oxit sat cin sit

dung chi 1a 1 kg, n€u dung cacbonat k&m s& cdn dén gan 4 kg [2].

Bén canh d6, bot oxit sat khong anh hudng dén tinh luu bién cia dung dich khoan -
vin dé sé gap phai khi sir dung cacbonat k&m, dé gidi quyét vin dé nay phai sit dung thém
hod chét gdy t6n kém vé kinh té.

1.1.4. Yéu ciu vé xit Iy H,S trong khoan tham do, khai thac dau khi 6 nudc ta
Su xudt hién H,S trong giéng khoan va khi dong hanh 14 méi quan tim 16n ciia nganh
Dau khi Viét Nam [4]. )

Hau hét cdc giéng bom ctia md Bach HS ¢6 ham luong H,S rét cao (dén 18,3+32,0
mg/l) vuot qud tieu chudn cho phép (13 mg/l). Cic giéng hién c6 ham lugng H,S cao vuot
tidu chudn cho phép 1a giéng s6 22, 202, 14, 700, 1008, 914, 473, 456, 464, 455. O md
Réng ham luong khi H,S ciing cao t6i 90-130 mg/ [5].

Mot trong nhilng giai phdp dugc tic gia dé xuat dé bao vé cdn ong 1a ding cac hod
chdt diét khudn, loai bo oxy, H,S & viing can ddy giéng bom, giéng khai théc, trong hé
thong thu gom ddu khi va viing vanh xuy&n giéng bom [5].

Ngoai ra, theo du bdo & thém luc dia mién Trung nudc ta ¢é nhiéu kha nang xudt
hién khi H,S. O 16 119-CH-1X, 16 118-CV-1X néng d6 H,S dao déng tir 200 ppm dén
1.700 ppm. D€ khoan & nhiing viing nay nhét dinh cdn phai cé chat xir 1y H,S. Mét giéng
khoan cén du phong 7+10 tdn bot oxit sét hoat tinh v6i gid trung binh khoang 1.000 USD/

tan.

Tuy vay, hién nay & nudc ta nganh Dau khi méi chi dung nhimng hod chit thong
thudmg nhu NaOH, cacbonat k&m nhap khiu. Viéc nghién ctu san xudt nhitg tic nhan
loai bd H,S ¢6 hiéu qua nhu bot oxit sat hoat tinh ding trong nganh Ddu kh{ 13 vin dé c6

¥ nghia thuc tién.



1.2. TINH HiNH NGHIEN CUU § TRONG VA NGOAI NUGC
Oxit sat tir — magnetit FeO.Fe,04 ¢6 mau den chta 31 % FeO va 69 % Fe,0;, ham
luong Fe 1a 72.4 %.

Magnetit & dang khodng phu thudng gap trong nham thach macma, trdm tich va
nham thach bién chit. Ngoai ra, ching con dugc diéu ché theo phuong phdp nhiét héa

hoac hoa hoc.

Magnetit - ferrimagnetit & nhiét do phong c6 do tir hod I = 4,8.107 T1 hay 480
Gauss, & nhiét 4o 550 + 600 °C bi bién ddi thanh paramagnetit.

Magnetit khong bén héa hoc va dé bi oxy hda boi oxy clia khong khi. Ngudi ta da
xdc dinh rang nhitng phin tir magnetit cé kich.thuéc 0,5 u khi bao quan trong khong khi ¢
nhiét d6 phong sau mot ndm bi oxy hda khoang 50 %, sau dé qua trinh oxy héa xéy ra rit
cham [ 6 ]. Khi oxy héa 100 % Fe;0O, s& thu duoc y - Fe,0, ¢6 mau nau do.

1.2.1. Tinh hinh nghién citu ¢ nudc ngoai
Hién nay di c6 nhiéu cong trinh nghién ctru ché tao bot oxit sat tir cac ngudn nguyén
liéu khdc nhau 13 gang, thép, mudi chifa sit, hydroxit sat v6i nhing muc dich s dung

cling rit da dang.

1.2.1.1. Phuong phdp ché tao bét oxit sdt tir gang va thép
Theo sing ché My s6 4.008.775 [1] phuong phdp ché€ tao bot oxit sit hoat tinh

(ironite sponge) dugc mo ta nhu sau:

Gang chita khodng 3,5 % cacbon va mét it silicon cing nhitng khodng khic di kém
duge nghién thanh bot, sau d6 qua sang 10 16 réi duoc oxy hoa & nhiét d6 khoang 127 °C
dén 177 °C duéi diéu kién chuyén hos duoc khong ché dé tao thanh dang oxit Fe;O, ma
khéng bi oxy hod tiép dén Fe,O;. Nhing chit ban ddu nhu cacbon, silicon vi nhing
nguyén 10 di kém ¢6 trong gang sé cai thién cdu tric cia nhitng phdn t& Fe;0, lam cho

ching ¢é do réng x0p.
Khéi vat liéu sau khi oxy hod duge 1am toi ma khéng cin nghién min. Ngudi ta bé

sung nudc va kiém (thudong ding NaOH) dé duge hdn hop gom tir 50% dén 90 % khdi
luong nuée va pH khoang 7. Néu pH ban ddu clia hdn hgp nhd hon 5,5 thi ding amoniac



dé trung hoa. Hén hop da trung hoa dugc khudy co hoc thanh bun va loc qua sang 140 16

dé loai nhimg phén tir gang khong phan tng. Nudc du thira ciing dugc tach ra khoi bun.

Vat liéu thu dugc chita khoang 50 % nudc dem sdy & nhiét do 127 °C dén khi con 10
+ 20 % nudc. Néu san pham bi déng binh c4n duogc 1am toi dé gilt duoc kich thude d qua

sang.

Khi phan tich bét oxit sit hoat tinh nay bang quang phd phat xa cho thdy ching la
hén hop pha cla cic oxit sit v6i thanh phdn chit yéu la Fe;O,. Ngoai ra, ching thudng
chita mot luong nho nhitng chat khic nhu Al (0,04 %), Ba (0,03 %), Ca (0,08 %), Cr (0,2
%), Cu (0,1 %), Mg (0,7 %), Mn (0,1 %), Mo (0,1 %), Ni (0.1 %), SiO, (2,0 %), Na (0,2
%), Tt (0,07 %), V (0,02 %)...

Phan tich bing hién vi dién tir quét thdy san phdm gém nhitng phdn tlr réng, x4p, cb
hinh cdu... Ding mdy do kich thudc hat thay s6 phan tir 6 duomg kinh trung binh 1,5 + 60
um 12 98 %.

O nhiet do phong, oxit sit nay Ia vat liéu ferri-magnetic ¢ diém curi & 575 °C va do
nhiém tir bao hod 480 Gauss/em®, do tir du khoing 5 % so v6i do nhiém tir béo hoa, do
cling vao khoang 6 va ty trong 12 4,55 g/cm’.

San phdm nay dugc gidi thiéu sit dung dé xur 1y H,S trong khi khoan déu rét hiéu qua.

Tuy vay phuong phdp nay phai ding nguyén liéu 1 gang, cdc cong doan ché tao ra
sdn phidm ciing khong don gian, déu phai nghién dap, ddo tron, sing, thuc hién phan ing
oxy hoa cé diéu kién va sdy & nhiét do cao. Ngodi ra ciing cdn dén kiém dé diéu chinh
pH.

Mot phuong phéap khdc ché tao bot oxit sat dang y-Fe,O; gébm cdc cong doan (bing
sang ch& Nhat Ban s6 11-92.148 ngay 06.04.1999) [71:

- Ngudi ta nung thép trong khong khi & nhiét d6 900 + 1.300 °C dé€ tao thinh oxit
sit, sau d6 duoc lam ngudi nhanh béng cich phun dung dich xt 1y (nudc va ddu)
Ién bé mit thép d€ 1am bong 16p oxit sét.

- Thu héi va phan ly san phdm co6 trong dung dich xir 1.



San phdm nay cé tir tinh cao chi dung dé 1am nguyén liéu san xudt bang tir nhir video,

casette...

1.2.1.2. Phuong phdp ché tao bot oxit sdt tic muoi sat '
Cdc mudi sit phd bi€n i clorua sit va sunfat sat, thuomg 13 nhitng chat thai cia cong

nghi¢p ma dién, trang phi k&m hay chat thdi cia cong nghiép sin xudt rutin tir quing

ilmenit bing axit vo co.
Tir nhing mudi st nay da duoce nghién citu xir Iy theo nhing hudng sau:
- Phuong phdp xit Iy nhiét.

Dung dich sau tdy gi thép bang HCI néu xir Iy theo phuong phdp thiy phan bing hai
nude s& thu duge Fe,O, vd HCI tudn hoan lai cho qud trinh tdy gi. Phan ¢ng xay ra nhu

sau:
3FeCl, + 4H,0 = Fe,0O, + 6HCl + H, + 75,44 kcal
Nhigt d¢ thich hop tir 450 dén 650 °C. O nhiét d6 650 °C t6¢ do thuy phan rat 16n,
phan ng x4y ra hoan toan sau 15+20 phit [ 8 ]. |

Cing tuong tu nhu vay, khi xit 1y dung dich FeCl, trong qui trinh hoa tan quang
ilmenit bang HCI ciing thu dugc Fe,0, (hodc Fe,0,) va HCl [ 9 ]. Qua trinh nhiét thay
phan duoc ti€n hanh & 800 °C:

2FeCl, + 2H,0 + 0,5 O, = Fe,0; + 4HCI
Khi nhiét thity phan trong 10 c6 dém chat 1ong ciing & nhiét d6 800 °C s& xay ra phan .
ing:

3FeCl, + 3H,0+0,50, = Fe,0, +6HCI

10



Qua trinh nay duoc mo ta theo so dé

[lmenit
Pl lh ba éngh
Oxit sat  Tdi sinh Hoa tdch bang Rutin téng hop
Fe,05 | axit | Hcl axit HC! ¥ (>96%) TiO,
e

Tuy nhién nhitng san phdm Fe;O, ndy khong c6 do xdp, kha niang phan tng véi H,S
thép.

- Phuong phap sdn xudt bot mdu oxit st

Cac phuong phdp san xudt bot miu, nhat [ bot miu tir tinh déu dua theo so dd sau
[10, 11]:

OH, O, N, T H, T 0, T
Fe** —» «-FeOOH —pa-Fer0s5 —p Fes04  —p ¥-Fer05

Cdc cong trinh nghién cu déu tap trung vao khau diéu ché a-FeOOH va xit 1y nhiét

céc san phdm trung gian.

Khi diéu ch€ o-FeOOH khau quyét dinh tinh chat cda bot mau ngudi ta da nghién.
cttu su phu thudc cia moi trudng, cdc chit kiém diing dé két tha, nhiét do phan ing, toc
do suc oxy (khong khi) vdo huyén phit dén thanh phdn pha va hinh th4i ctia san phdm oxy -
héa hydroxit sat (IT).

Trong khau xir 1y nhiét clia san phdm trung gian tdc gid di nghién ctu khd k§ vao
ch€ d6 khir nudc cia o-FeOOH thanh a-Fe,Os, khir ¢-Fe,O, thanh Fe,0, bang hydro va
ch€ d6 oxy hoéa Fe;O, thanh y-Fe,O,. Dong thoi cling da nghién ciu ding nhimg chét
bién tinh vo co va hitu co bé sung vio qud trinh diéu ch& dé thu dugc san phim c6 chat

lwong cao nhit.
Cu thé, trong cong trinh nghién ciu [11] da thu duge nhitng dang bot mdu oxit sat
c6 do phan tin va chit luong cao tir sunfat sit qua giai doan diéu ché gotit o-FeOOH (bot

11



mdu vang) theo phuong phap két tia bang KOH & pH 2 13 va bang Na,CO; & pH > 8. Téc
gia da nghién ctu thay déi ché€ do nhiet do va téc do suc khong khi vao huyén phu trong
khi giit nguyén ty lé thé tich coa tic nhan ké& tha/FeSO; (n = 2) va toc do khuay tron la
200 vong/phiit.

Qua trin'h‘khfr nuéc cia a-FeOOH- duoc tién hanh trong dong nito & 300 °C dé thu
duoc a-Fe,0; (bot mdu dd) sau d6 khit bang hydro & 380 °C dén Fe,O, (bt mau den);
cudi ciing oxy héa Fe;0, trong khong khi & 200 °C dé thu duge y-Fe,0O; (dd nau). Lugng
ticu hao khi & cdc giai doan tuong ung la: nito - 30, hydro - 25, khéng khi — 60
{ml/phuit.gam).

Bot mau di duoc danh gid vé sic thdi, do phi Y (g/m?) va do tham dan M (g/100g).

Két qua thu duge ghi trén bang 1.

Bdng 1. Tinh chat ctia bot mau thu dugc

Bot miu Diéu kién diéu ché
S5 _
TN | vang bo Den D6 nau Taic, nban T, °C W
két tha I/h.ldd

1 | 17,7/68 | 15,1/51 | 11,5/39 | 16,3/41 KOH 20 206
2 | 14,3/44 1 10,9/39 | 9,0/39 | 10,1/46 KOH 20 100
3 1169/53 | 83/33 | 10,0/42 | 12,6/39 KOH 20 206
4 | 150/50 ¢ 7,9/34 | 12,5/37 | 14,1/42 KOH 20 750
5 | 164/49 | 7.8/39 | 9,829 | 12,3/39 KOH 45 206
6 | 174/56 | 14,249 Na,CO, 20 206
7 | 19,7/61 | 18,7/48 KOH 20 206

Tasd : Y -D¢phtg/m?
M4iu s8: M - Do tham dau g/100g;
W : Toc dd suc khong khi, lit/h.1it dung dich;
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T4c gia da nhan thdy ring nhimg tinh thé gotit a-FeOOH c6 dang hinh kim va dugc
bao toan trong sudt qua trinh bién déi khi xir Iy nhiét .

Khi tang téc do suc khong khi (W) vio huyén phi thdy c6 anh hudng rd rét d&n tinh
chat ciia tat ca cdc dang bot mau. Ddi véi bot mdu vang cdn tdc d6 W nho nhat, con da6i
vét bt miu dé) cdn t6c EI@ W 16n nhat.-Déi véi bot mdu den va d6 ndu mudn cé do phi
16m cdn W nho nhét, nhung dé c6 4o thdm ddu ot thi lai cdn W 16n nhét.

Nang cao nhiét do khi diéu ché gotit va gidm t6c do suc khong khi nhan thdy san
phdm c6 mdu thim hon. theo tic gi4 do kich thudc cda cic phén tir tang lén nén ¢6 sy

chuyén dich d6 hap thu mau cuc dai sang viing séng dai.

Téc gia da di dén két luan: Khi diéu ché gotit d€ sin xudt bot mdu cé thé ding
Na,CO, va ¢4 NaOH. Viéc chon cdc thong sd d€ di€u ch& gotit cho phép di¢u chinh cdc
tinh chit co ban cla bot mau.

Trong cong trinh nghién cifu c&u tric tinh thé va sic thdi clia bot mau oxit st do [13]
tdc gid da ding mudi FeCl, va FeSO,, tdc nhan két ta 13 NaOH va Na,CO; véi cdc nhiét
do ket tia khdc nhau 1a nhiét d6 phong, 50 °C, 65 °C va 80 °C. K&t qua ghi trén bang 2.

Bdng 2. Cdu triic tinh thé va sdc thdi mdu cia bér mdu oxit sdt dé

ST . _ . , Séc thdi mau
He két tha Nhiét do, °C Su bién déi tinh thé

T ISC 445 | bayers 220
FeSO, + )

1 nhiét do phong Fe,O, + y-Fe, 0, khéng dat dat
NaOH

2 - nt- 65 Fe;0, + y-Fe, 0, - nt - - nt -
FeSO, + _

3 nhiét d6 phong o-FeOOH dat khong dat
N32C03 ‘

4 - ot - 50 o-FeOOH -nt- - nt -

5 -t - 65 y-Fe,0; + a-FeOOH | khong dat -nt -

6 - nt - 80 v-Fe,05 + a-FeOOH -nt - -nt -

7 i FeCl, + NaOH | nhiét d¢ phong | y-Fe,O; + a-FeOOH - nt - -nt -

L 8 - nt - 80 Fe,O, + y-Fe,0, -at- dat
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Tir két qua thu duoc tdc gid da két luan: Mau do sing (ISC 443) thu duge khi dung a-
FeQOH 1a nguyén lieu ban ddu dé€ nung, sic thii sdm (bayers 220) thu dugc khi nguyén
liéu ban dau & dang v-Fe,O; hodc Fe,O,, con khi tdn tai cia hai dang «-FeOOH va y-
Fe,O, thi khong thich hop. Do d6 cdn lua chon diéu kién tién hanh két tha va oxy hoa dé
thu duoc dang tinh thé cin thiét.

Téc gia cling dd giai thich vé sy tang sic thdi mau trong truong hop thanh phin pha
don 12 do nhitg khuyét tinh th€, nhitng khuyét tat niy sé ting do sy bién déi tinh th ban
dau.

Nhitng k&t luan nay s& duoc sing td hon bdi nhitg cong trinh nghién ciu vé anh

hudng cla nhiing diéu kién diéu ché dén tinh chat ti cha bot mau oxit sat.

Trong cong trinh nghién ciu qud trinh tao thanh o-FeOOH khi oxy héa FeCl, & moi
trudng trung tinh va kiém yé&u [13], tic gia dd quan sat k§ anh hudng cla nhing thong so
khi oxy héa (nhiét do, pH, ndéng d6 chét tham gia phan tng...) dén t6c do cta qud trinh,
thanh phin pha va hinh théi clia san phdm tao thanh.

Hydroxit st (I) duge diéu ché tir dung dich FeCl, v6i tic nhan két tha 14 dung dich
kiém (NH,OH, NaOH, KOH va Na,COs) véi nhitng ty & 2 OH/Fe(II) (ky hiéu a R) khc
nhau (0,4 < R < 1,0), duy tri huyén phit thu dugc & nhiét d6 6 + 40 °C (trong binh diéu
nhiét), sau d6 oxy héa bing cdch suc khong khi véi lwu lugng 70 + 600 1/h.

Tién trinh oxy héa duoc kiém tra bing phuong phdp phan tich héa hoc ham luong
Fe(II) va Fe tong trong méau, do gia tri pH va do nhdt, xdc dinh luong oxy bi hdp thu. Qud
trinh oxy héa duoc két thiic khi gid tri pH ciia huyén phit thay déi manh & mic 5,5 + 6.

San phdm oxy héa da dugc phan tich bing phuong phap nhiéu xa tia X dé d4nh gid
mic do két tinh, chup anh SEM va do bé mat riéng theo phuong phap BET.

Trong qud trinh nghién city, tic gid nhin thdy khi bé sung dung dich kiém vio dung
dich FeCl, sé tao thanh huyén phl hydroxit trang xanh. Khi bi oxy héa, sic thdi bi bién
ddi dén xanh den, ti€p theo chuyén thinh mau ving da cam (ving hoac xam phu thuoc
vao diéu kién).

Su thay déi tinh chit cta huyén phit Fe(OH), theo tién trinh oxy héa duge bidu dién
trén hinh 1 va tuén theo phuong trinh phan tng sau: - -
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4 Fe(l) + O, + 6 H,0 = 4FeOOH + 8 H"

Qiia trinh oxy hda déng thoi tach ra ion H" din dén giam gia tri pH, nhung su thay
déi gid tri pH &ong hé c6 nét dac trung phitc tap. Luong oxy bi hip thu va do nhdt ciia hé
thay ddi véi cuc tri. Tac gia cho ridng su oxy héa Fe(OH), 1a qud trinh phitc tap va c6 thé
x4y ra theo vai giai doan. Dac diém nay tuong tu voi t4t ca nhitng hé da duoc nghién ciu.
khong phu thudc vao dang tic nhan két taa va diéu kién oxy hoa, ngoai trir su oxy héa
hinh thanh cacbonat sét khi dung tic nhan ket tia 1 Na,CO,.

Piac trung co ban cua qud trinh oxy héa Fe(OH), trong diéu kién nghién ciu [a xay
ra su giam dot ngot chia pH, tuong Gng vén gid tri gin nhu khéng déi ctia mitc do oxy héa.

Ngoai ra, tdc gid cling da nhan thdy ring, san phdm cuéi cling clia sy oxy héa chira
Fe(IIT) chi xudt hién sau khi pH gidm dot ngot. Didu d6 cho phép gia thiét rirg, qud trinh
oxy héa hydroxit st (II) xay ra v6i su tao thanh hop chit trung gian, theo s6 liéu phan
tich héa hoc ¢6 thanh ph&n nhu sau:

Fe,"Fe ™, _, (OH),Cl,

x=0,55-0,65
y=22-25
z=0,15-0,35

D€ lam 15 co ché cla qud trinh, tic gia da theo ddi dong hoc ctia qué trinh oxy héa &
nhimg gid tri khdc nhau cua pH (hodc R) (thi nghiém 1+ 4), nhiét do (thi nghiém 5 + 7),
ham lugng Fe(Il) trong huyén phit oxy héa (thi nghiém 8 +11) va t6c do suc khong khi
(thi nghi¢m 12 +13). Tu nhiing s& lieu thu dugc ghi trén bang 3 thdy ring, su oxy héa
Fe(OH), phu thuéc vao t6c do suc khong khi va d6 nhét ctia hé; con gid tri pH, nhiét do
va néng d6 Fe(OH), thuc t& khong thé hién anh huéng dén t6¢ do chia qua trinh.

Dicu d6 chi ra ring, y&u t6 lam cham qud trinh oxy héa hydroxit sit (II) khong phai
12 phén ng héa hoc ma la s khuéch tin oxy hoa tan dén bé mat phan chia pha rin —
16ng, noi xdy ra qud trinh oxy héa. Két Judn ndy ciing trong fu nhu khi nghién ctu oxy
héa hydroxit sat (1) trong huyén phu chita ion sunfat.
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Theo s& liéu chup kinh hién vi dién tir quét thdy ring, hop thé (agregate) hydroxit sat

(I1) hinh cdu dwoc tao thanh trudc tién. Trong ti€n trinh oxy hoéa ching chuyén thanh

nhitng phin ti dang v-oxvhydroxit hinh kim, gém nhiing soi riéng biét. Tdc gia cling da

xac dinh ring, & nhiét do cao s€ tao thanh nhimg phén tir 16n hon (hinh 2). cdu tric tinh

| thé 5 rét hon. Péng thoi khi tang nhiét d6 1am gidm bé mat riéng cba cdc méu, do su I6n

lén ca tinh thé. Ngoai ra, nhiét do anh hudng rd rét dén thanh phan pha cia san phim tao

thanh. Khi nhiét d6 gidm déu 6 °C din dén xudt hién pha vo dinh hinh & dang y-

oxyhydroxit, nang cao nhiét d6 hon 30 °C sé& tao thanh a-oxyhydroxit, va trén 40 °C —
magnetit.

Bdng 3. Su thay déi toc do oxy héa Fe(OH), phu thuéc vao diéu kién tién hanh qud trinh

. Téc d6 oxy

S8 TN Neng do R pH T,°C | W,lh héa.
Fe(II), g/l

g Fe(ID/L.h
1 59,7 0,44 7,05 8 140 21,3
2 584 0,64 7,80 8 140 24,1
3 55,7 0,81 8,75 8 140 25,0
4 53,5 0,94 9,08 8 140 223
5 46,0 0,66 8,10 8 140 24,8
6 46,7 0,67 7,65 20 140 21,9
7 43,6 0,67 6,54 30 140 24,0
8 19,8 0,76 745 26 140 25,3
9 35,3 0,74 7,60 24 140 27,2
10 44,1 0,75 7,72 26 140 26,0
11 57,3 0,70 7,70 26 140 27,0
12 46,8 0,75 .| 759 25 70 12,2

13 45,9 0,74 7,63 26 540 89,2/44,2%

(*) Tas6 : SO liéu twong ung giai doan dau;
MaAu s6 : Sau khi tang do nhdt;
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Tang ndng do Fe(II) trong huyén phu oxy hda s€ thic ddy su hinh thanh y-
oxyhydroxit k&t tinh 16 va 16n hon, khi d6 bé mat riéng cta nhitng phan ti thu duoc thay
ddi khong ding ké.

Trén hinh 3 thdy rd su phu thudc hinh thii cha nhimg tinh thé tao thanh vao gia tri R
(pH huyénph). -

Dudmg cong biéu dién kich thudc tinh thé va bé mat riéng cho thdy khi tang pH cha
huyén phii din téi tao thanh céc tinh thé dic xit hon. Khi R > 0,8 (pH > 8,5) tao thanh a-
oxyhydroxit c¢é cau tao tinh thé hoan thién hon. Tiép tuc tang gia tri R (trén 0,9 + 0,95) sé
tao thanh hén hop a-oxyhvdroxit va magnetit.

Téc gia ciing da xdc nhan ring khi thay ion NH," bang ion Na* hodc K* trong tic
nhan két ma din t&i thu dugc tinh thé nho. Nhung khi thay thé€ ion hydroxyl bang
cacbonat gay anh hudng rd rét dén kich thudc va tinh di huéng ctia san phim tao thanh.

Cudi cing, tdc gid da két luan: thanh phdn pha va hinh thdi clia san phdm oxy héa
hydroxit sat (II) chli véu phu thudc vao diéu kién clia qud trinh va trudc tién vao chi s6 pH
va nhiét do. T6c do khuéch tdn oxy hoa tan t6i bé mat bi oxy héa quyét dinh qua trinh

oxy hda.

Mot cong trinh nghién cttu khac vé diéu ché a-oxyhydroxit sat bang cdch oxy héa
hop chat sit (II) trong moi trudng kiém manh da lam sdng to hon vé anh hudng cdc thong
s& cla qud trinh (nhiét do, ndng do, toéc d6 oxy hda) dén hinh thdi ctia san pham [14].

Hydroxit sat (II) thu dugc tir phan img cla dung dich FeSO, v6i NaOH hoic KOH &
nhiét do 20 + 60 °C va oxy héa huyén phil bing cich suc khong khi. Chat luong bot o-
FeOOH (sau khi sdy kho) duge ddnh gid theo san phdm cuéi cling 13 y-Fe,O; bing cich
khit a-FeOOH bing hydro 4m & 350 °C trong thdi gian 1h d€ chuyén thanh Fe,0,, sau dé
oxy héa Fe 0, trong khong khi & 250 °C.

Séan phdm ciing duoc phan tich bing phuong phap nhi€u xa tia X, hién vi dién ti quét
(SEM), do bé mat riéng theo phuong phdp BET va do tinh chdt tir ciia Fe;0, va y-Fe,0;
gém lue khang tir (H,), do tir du (B,), d6 nhiém tir bio hoa (B,), hé s6 géc (K = B,/B,).
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Téc gid nhan thdy ring, & pH > 12 khi tron cdc tic nhin phan ung trudc tién tao
thanh huyén phi xanh sang Fe(OH), véi kich thuéc 200 + 300 nm. Su thay ddi tinh chat
ciia huyén phu Fe(OH), trong qué trinh oxy héa biéu dién trén hinh 4.

Qu4 trinh oxy héa Fe(OH), trong moi trudmg kiém manh thuc t& xay ra & gia tri pH
én dinh (khoang 12,5 +13.5) va th€ oxy hda khireH trong khodng -800 + - 900 mV. Tac
do qud trinh oxy hda khong déi trong sﬂc‘it thdi gian oxy héa dén khi mirc do oxy hoa dat
80-90% va thuc t& lugng (tieu hao) oxy khong thay d6i, nhung d6 ahét cha huyén phu
ting trong sudt qua trinh oxy héa. Khi eH tang dot bi€n tir (-800 = -900 mV) 1én (-100 +

-150 mV) clng vdi su giam hap thu oxy la lic qué trinh oxy héa két thiic.

Tac gia nhan thdy rang, oxy héa huyén phii Fe(OH), trong trudng hop ndy sé tic thot
tao thanh nhimg phédn tir «-FeOOH hinh kim, khdi luong va kich thude cha ching tang
ddn dén trong su6t qué trinh. Nhiing tinh thé a-FeOOH c6 dang phién di hudng, [ tap
hop nhitng tinh thé riéng biét thanh chiim doc theo chiéu dai (hinh 5).

Tir hinh 5 cho thdy rang nhimg tinh thé o-FeOOH thu duoc trong moi truong kiém
manh khic v6i méi trudng trung tinh hoac kiém yéu 1a ¢6 tinh di huéng 16n (ty s6 hinh
dang 1/d tir 7 d&n 13) va thuc t€ khong ¢6 tinh thé dang nhdnh, mic di chiéu dai cha cic
phén tir twong d6i I6n (mét s§ trudng hop dén 2.000 nm), chiéu rong cla ching khong
vuot qud 100 + 150 nm, chiéu ddy khoang 10 + 40 nm.

Nghién ciru dong hoc clia qua trinh oxy héa, tic gia ciling thay ring t6c do oxy héa
chi phu thuéc t6c d¢ suc khong khi va thuc t€ khong phu thude vao néng do Fe(Il) va do
kiém du. T4c gia da dua ra phuong trinh tinh t6c do qda trinh oxy héa:

V=K. "R wn,
Trong dé: V- T6¢ d6 oxy héa huyén phit Fe(OH),;
K - Hang s téc do;
W - Téc do suc khong khi vao khéi phan ing;
E - Nang lugng hoat héa cita qué trinh oxy hoa;
R - Hang s6 khi;
T - Nhiét do,
n - Chi s6 miic do (0,4 +1,0);
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Hinh 4. Su thay déi tinh chat clia huyén phi trong qud trinh oxy héa
1-pH; 2-D0onhdét; 3 - Do hap thu oxy;
4 — Mitc d6 oxy héa; 5 ~ Thé& oxy héa khur

Hinh 5. Anh chup nhitng phén t&r - FeOOH thu dugc khi oxy
hod Fe(OH), trong moi trudong kiém manh & nhiét d6 40 °C
Néng d6 Fe(OH), - 0,25 kmol/m>
Néng d6 kiém NaOH - 0,5 kmol/m®
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Trén co s tinh toin tic gia cling da khang dinh ring, qua trinh oxy héa bi gidi han
khong phai béi giai doan héa hoc ma do sur khuéch tdn oxy hoa tan t6i bé mat phan chia
pha rin/long, noi xay ra oxy héa.

Khi tang t5c do oxy héa din t6i ting bé mit riéng (bang 4).

Bdng 4. Anh huong ciia téc d6 oxy hod dén céc thong s6 cia phdn te a- FeOOH

SrT Tdc do oxyhéa | Thoi gianoxy | Chiéudai, | Ty s6 hinh | Bé mat
kg/m>.h héa, phiit nm dang riéng, m’/g

1 136,6 15 190 9 66

7) 312 90 330 9 66
13,4 152 810 9 46
81,5

4 3 200 520 9 69
49

(*} Toéc do giai doan dau dén khi mic do oxy héa dat 60%;
(**) Toc do giai doan cudi — tir 60 dén 100%;

Ti bang 4 thdy rang tdc do oxy héa 1A y&u 15 quyét dinh chi khéng phai 1 thoi gian
cia qud trinh oxy héa. Nhiét do va d¢ kiém du it anh hudng dén tdc do clia qud trinh
nhung thé hién kha r5 dén thanh phan pha vA hinh théi ctia tinh thé tao thanh (hinh 6).

Khi tang nhiét do va do kiém du din tdi tao thanh nhimg tinh thé a-FeOOH 16n hon,
céc tinh thé di huéng hon va két tinh t6t hon. Su ting ndéng do ctia pha bi oxy hoa ciing
din t6i tao thanh nhimg tinh thé 16n hon va cé bé mit riéng nhd hon, khi dé mic do da
phan tin cua ching tang 1én. T4c gia da giai thich ring, su ting néng d6 Fe(OH), din t6i
tang d6 nhét cha huyén phii, gay khé khin cho qué trinh chuyén khéi (cu thé 1a sy khuéch
tdn oxy t6i bé mat bi oxy héa), khi d6 lam thay dbi dong hoc clia qua trinh va dang
phuong trinh tinh t6c d6 oxy hoa. Chi s6 n & thira s6 W™ giam ti 1 dén 0,4 khi ting néng
do Fe(OH), dén 0,4 - 0,5 kmol/m’. Khi ndng cao ti€p néng d6 Fe(OH), hon 0,5 - 0,6
kmol/m® & tao thanh Fe,0, cling véi nhimg tinh thé «- FeOOH hinh kim.
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Tic gia nhan thdy rang khi oxy héa Fe(OH), trong méi trudng kiém manh, viéc rira
sach ket thia d€ dang hon so v6i trong moi trudmg trung tinh hoac moi trudng kiém y€u, do
d6 bot a-FeOOH va v-Fe,O; chita lugng ion sunfat it hon. Tac gia ciling giai thich rang,
trong moi trudng kiém vé&u ¢é thé tao thanh mudi sunfat sit bazo it tan. ching 1an vao ciu
tric nhitng ph:‘in tir a-FeOOH dang I6n Ién. Ham lugng ion sunfat nho hon cho phép tranh
duoc hién twong bi thiéu két clia o-FeOOH & nhiét do cao trong giai doan xir 1y nhiét sau
ndy. Ngoai ra, bot sat tir thu duge trong moi 'u'ub'ng kiém manh khong nhiing cé thong s6
tir cao hon ma con ¢6 gid tri pH cla dung dich chiét bing nudc cao hon (bang 5). Diéu
nay thuin loi cho nhitng nha san xudt khi chon thanh phdn don pha ché son phero.

Bdng 5. Cdc thong so6 cia bot tir tinh y- Fe, O thu dugc theo phuong phdp kiém va axit

Tinh chat héa ly Tinh chdt tix
Dang %
bor | pu |SO°| S [ M [ e | H, B, B. | g
' % | m¥Yg | g/100g | kg/m® | kA/m | Am¥kg | Am*/kg
P? kiém
750 | 0,12 26 160 500 26,34 71,1 41,0 0,553
(PTN)
P? kiém

(cong | 7,90} 030 | 25 150 500 | 25555 | 69,1 40,1 | 0,580
nghiép)

P2 axit

(PTN) 4,67 | 0,29 23 148 | 500 | 23,08 73,6 41,6 {0,575

P? axit _
(cong | 4,16 | 0,33 21 143 500 22.28 70,5 40,6 0,566
nghiép) |

S : Bé mat riéng, m%/g;
M : D9 thdm ddu, g/100g;
p : Ty trong, kg/m?;

Tir két qua thu duge tdc gia da két luan: khi oxy hdéa hop chat sat (IT) trong moi
truong ki€ém manh (pH 2 12) thu dugc tinh thé «-FeOOH di huéng hon. Téc do qua trinh
oxy héa ciing khong phu thudc vao néng d6 Fe** va OH ma chi y&u phu thudc vio téc do
suc khong khi, giai doan gii han clia qué trinh oxy héa 1a giai doan khuéch tin oxy hoa
tan t6i bé mit bi oxy héa. Nhimg thong s& cla qué trinh oxy héa di anh hudng dén tinh
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chdt héa 1y clia «-FeOOH (nhu thanh phan pha, kich thudc tinh thé, ty s& hinh dang, mifc
do két tinh, bé mat riéng).

Qui trinh xtr 1Y nhiét nhitng miu o-FeOOH nay d¢é tao thanh y-Fe,O, tir tinh cling da
duoc tdc gid nghién ciru k§ vé bién déi hoan toan ciu tric tinh thé a-FeQOH trong khi
van gift duoc tinh di hudng [6]. )

Téc gia di ding bot a-FeOOH c6 ty s6 hinh dang I/d = 10 d€ khr bang hydro dm
(khir nuéc duge tién hanh cing v6i khir bing hydro) & 350 °C trong thoi gian 1 h dé tao
thanh Fe,0,, sau d6 oxy héa Fe;0, trong khong khi & 250 °C dé thu duoc y-Fe,O,. Trong
qua trinh nghién ciu cling ti€n hanh khir nudc clia a-FeOOH trudc, sau d6 mdi khir bang
hydro. Ding hydro 4m cho phép Sn dinh qud trinh diéu ché Fe,0, trong khoang nhiét d6
rong 320 + 450 °C va tranh khir qué Fe;0, dén st kim loai.

Miu san phdm y-Fe,0; ciing dugc danh gid tinh chét tit nhu: luc khdng tr (H,), do
nhiém tir bio hoa (B,). do tir du (B,,), hé s& géc K (B/B,) va tich sd H..B,.

Tt nhiing két qua thu duge thdy rang, tinh chdt tit clia bot sét tir lién quan chit ché
dén kich thudc t61 uu ciua bot a-FeOOH va diéu kién xir 1y nhiét. Thong s6 quan trong
nhat d6i voi bot tir tinh 1a luc khéng tir, chimg to d6 bén cha bot da nhiém tir véi sy bién
ddi tir héa nguge.

Khi tang kich thuéc cia phan tir a-FeQOH tir 0,1 dén 0,8 pum sé ting luc khidng tir
cia y-Fe,O; (hinh 7). Ngoai ra, ty s§ hinh dang cta nhimg phin tir di huéng ciing phan

dnh gid tri luc khdng tir cia bot tir tinh. Trong trudng hop phén tir 1a mot mién tir thi luc
khang tir 1a cuc dai.

Theo 1y thuyét, kich thuéc mién tir clia phdn tr y-Fe,O; tit 30 dén 100 nm. Két qua
thu dugc cha tdc gia chi gdn v6i mot mién tir , gia tri clia mién tir vira khép véi chiéu ddy
ctia phén tlr (80 nm). D& tng dung vao audio - video va lyu giit s& liéu kich thudc chung

clha phén tir 1a thong s6 quan trong nhat va phdi 6 gis tri nhd nhat.
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Pé tim ch€ do xu 1¥ nhiét t5i wu tic gia da chon bot a-FeOOH c6 chi¢u dai phan tr
0,8 pum. Khi xit ¥ nhiét da quan tim dén nhimg thong s sau:

- Nhiét d6 khir nuce (T,) va nhiét d6 khir bang hydro (Ty);
- Thoi gian khit nudc (t,) va khtr bang hydro (ty);
- Néng d¢ hoi nudc trong hydro (€, , );

Tac gid di nhan thdyv rang, giai doan khit o-FeOOH quyét dinh tdt ca cdc nhing dac
tinh co ban cla bot tit tinh. Qu4 trinh khit c4n ti€n hanh & nhiét do thdp nhat c6 thé, néu
khong s& mét dang hinh kim cia bot tir tinh va gidm ddng ké luc khang tir. d6 tir du (hinh
8a,b). Nhitng nguyén tir trong ciu triic ctia magnetit linh dong dang ké hon so véi trong
a-Fe,0; va & nhiét d6 cao nhimg phzin tir cé khuynh huéng t6i dang hinh cdu, trong khi
d6 nhiimg phén tir o-Fe,O, bén dén 550-600 °C (hinh 8c). Magnetit diéu ché tir a-Fe,0;
nay c6 tinh chat tir, didu ndy khéng dinh nhing phdn tir da bao toan duge dang ban dau.
Bdng 6. Anh huing ciia ché dg nung a-FeOOH dén tinh chdt tir cia y- Fe-0;

‘ Céc thong sd xir Iy nhiét Ddc tinh cha san phdm
> Tos Chor| He, Bs, B.
T | | T, h | Tg2C | 14, h 5 s K | H.B.
C o | kA/m | Am7/kg | Am/kg
| 500 1 350 1 8 26,5 70,9 394 | 0,54 | 1044
2 500 1 320 1 8 29,1 67,6 37,7 | 0,55 | 1097
3 500 | 0,5 | 320 3 8 269 1 711 41,0 | 0,55 | 1086
4 500 | 0,5 | 350 1 8 25,5 69.5 384 | 0,355 1 968
5 500 | 0,5 | 320 3 8 24,5 71,7 390 | 0,34 | 955
6 500 - 320 1 0 25,6 74,2 41,9 | 0,56 | 1073
7 - - 320 1 8 30,5 38,9 219 | 0,56 | 667
8 - - 320 1 8 26,1 54,7 32,0 | 0,58 | 835
9 - 1 350 | L5 0 248 | 72,5 39,1 | 0,54 | 969
10 | 400 1 320 | 1,5 8 26,1 73,4 428 | 0,58 | 1117
11 § 500 - 320 | 1,5 8 26,5 73,3 428 : 0,58 | 1134
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BTN Wil pes . h e e b A St

Y . Hinh 8. Anh chup cia phdn tir oxit sit
. = thu dugc & nhimg nhiét do khdc nhau
a, Magnetit & 350 °C
b, Magnetit & 450 °C
¢, o-Fe,0; & 550 °C
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Dac tinh tir ciia y-Fe-O; diéu ché trong nhimg diéu kién khac nhau ve khir nudc va
khi bing hydro dugc biéu thi trén bang 6. Tl nhitng s6 liéu nay cho thdy thong s6 H, va

B, c6 thé thay déi nguge nhau.

Dé chon ché do xr I¥ nhiét 161 wu tic gia dd danh gid tinh chit cia bot y-Fe,05 theo
tich 56 ciia luc khéng tir véi do tir du (H,.B). - -

Tir bang 6 thdy rang. nhigt do khit nuéc 61 wu 12 500 °C, nang nhiét do tir 500 dén
550 °C [am gidm luc khdng tir tir 26,5 xudng 24,5 + 25.6 kA/m. Gidm nhiét do tir 550
xudng 400 °C ciing lam giam luc khdng tir nhung & mic d6 nho hon, tr 26,5 xudng 26,1
kA/m.

Néu khong tié€n hanh qua trinh khit nuée so bo & nhiét do thip s€ khong dan téi hinh
thanh ciu tric cdn thiét va do nhiém tr bdo hoda cha bot rdt thdp (thi nghiém 7, 8, 9), ché
do ndy goi 1a ché do két hop khir nuée va khi bing hydro.

Téc gia cling nhéan thdy rang s dung hydro am va 4p dung ch€ do khir nude va khir
bing hydro riéng biét cho phép nang cao chdt luong chia bot tix tinh.

Déi v6i qua trinh khit bang hydro, khi gidm nhiét do tir 350 °C xuéng 320 °C va giam
thoi gian ti 3h xudng 1 h thi lyc khang tir sé tang, nhung ch€ do nay rdt bi gidi han va c6
thé din téi khong khir hoan toan o-FeOOH. Khi d6 do nhi€m tir bio hoa va ca do tir du

ciing giam dang ké, san phdm thu duoc 6 chat luong thép.

Nhu vay diéu kién 61 vu dé didu ché€ y-Fe,0O;14: nhiét do khir nuéc 500 °C, nhiét do
khir bing hydro 320 °C, thai gian khir bing hydro 1,5 h. Khi nghién cttu qué trinh oxy héa
y-oxit sit, tic gid nhan thdy ring y-Fe,O; ¢é cdu tric tuong tu Fe,O,, nfu oxy héa
magnetit xdy ra & nhiét d¢ dudi 400 °C thi thu duoc y-Fe,OQ; c6 tir tinh cao. Dang y-Fe,0,
tir tinh twong doi bén nhiét va giit duge tinh chét tr khi bi nung néng d&n 500 °C, con
trong khoang 500 + 550 °C thi y-Fe,O; s& chuyén thanh dang «-Fe,0; mau do khong ¢é
tr tinh.

bic di€m cia bot tix tinh diéu ché trong moi trudng kiém manh 13 c6 nhiét d6 chuyén

pha y-Fe,0; sang pha a-Fe,O; cao va dung dich nude chiét c6 tinh kiém.
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Tinh chat quan trong cla bot mdu tir tinh 1a kha nang kb két ty, tinh chat nay dac
biét quan trong dé san xudt son tir tinh.

- Péi véi cae loai bot mau nay. trude giat duan xit 1y nhiéw. ngudi ta thudng bd sung
cdc loai phu gia vé co nhu céc mudi Co, Ni hodc phu gia hitu co 1a nhiing chat hoat dong
bé mit hop chit co photpho-silic C;,H;OsPNS.. polyphot C,.H-5(C,H,0),,POsH va gafac
RE 610 C,sHysPO, [6].

Dé sir dung chét thai trong cong nghiép ida dién chita cic tap chat Co, Ni, cdc tdc gia

[11] da nghién cu 4nh huong cua nhiing ion niy dén tinh chét cua san phdm y- Fe,0s.

Tir két qua thuc nghiém ghi trén bang 7 thdy ring, d6i véi mau y-Fe,0; diéu ché tur
dung dich khong loai Fe(IIT) nhung chita muéi Co, Ni; tdc nhan két tia 1a NaOH thdy gid
tri H, va hé s6 K cao, phit hop vdi tiéu chudn cong nghiép, nhung gid tri B, va B, lai nho
hon 2 ldn so véi tieu chudn. Né&u ding chat khir dé khir hét Fe(IIl) c6 trong dung dich ban
ddu s& thu duoc gid tri B; va B; cao, dat tiéu chudn, nhung khi d6 gi4 tri H, lai thdp dudi

yéu ciu.

Bdng 7. Anh hudng ciia Co, Ni, Fe(lIl) dén tinh chdt tix ciia y - Fe,0;

oL o Nhiét do didu
Sé mau Chat bd sung o H. B, B, K
j ché gotit, °C
7 Fe(Il), Co(I), Ni(Il) 55 308 317 598 0,53
8 Co(II), Ni(ID) 55 196 633 1.807 0,35
. Co(I1), Ni(Il) 20 203 633 1.703 0,37
6 | Khong c6 chit bé sung 20 257 681  1.680 0,41
Cong { 1.600-
- 250-300 800-1.000 0,5
nghuép 1 2.000

Khi thay tdc nhan két thia NaOH béang Na,CO; vdi ty Ié Na,CO;: sunfat bang 3 : 1 thu

duge san phdm y-Fe,0, dat cdc chi tiéu so véi tieu chudn.

Trén co s& ket qua nghién citu tic gia da di dén két luan: ¢4 thé dung dung dich thai
clia cong nghé ma dién dé san xudt bot mau oxit sit ¢é dac tinh tir dat tiéu chudn ma
khoéng can phai loai bo cdc ion Co(Il), Ni(Il). .
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Ngoai ra. cdc tic gia con nghién citu cdc phuong phéap b sung ion Co(Il) trong qué
trinh diéu ché v-Fe,O; nhu phuong phip dong keét tha véi o-FeOOH. phuong phép tim
vio bit «-FeOOH va tam vio bot v-Fe,0;. K&t qua thi nghiém thdy ring vdi phuong
phdp déng k&t tha gid tri H, gidm chit it, nhung gid tri B, va B, lai ting, néu tim b6 sung
thém ion Co vao mau dong ket tua hodc tdm mudi Co vao y-Fe,O; déu lam tang tit ca céc
chi tiéu vé tinh chdt tir cua san phdm. —

Trong cong trink nghién ciu khdc [ 6 ], tic gid bé sung KOH (dén 2 %) len bé mat
a-FeOOH sau d6 xit [¥ nhiét da thu duoc dang y-Fe,O; bén. Phan tich bang phuong phap
nhidu xa tia X thdy tén tai pherit kali trong cdu trdc cha phén tir y-Fe,0;, diéu nay lam

cho y-Fe,O; én dinh d&én 700 °C va vén giit dugc tinh chét .

Dai vai chat phu gia hitu co tic gid dd nghién ciu qud trinh bién tinh bdn thanh phdm
o-FeOOH bing cich tron bot nhao (paste) a-FeOOH véi dung dich nuée chit hoat dong
bé mat, ham luong nudc trong bét nhio 14 60 %. Luong chat hoat dong bé mat b6 sung 1a
0,75 % so véi bot. Cdc bude didu ché y-Fe,O, bign tinh duoc tién hanh nhu dd mé ta trén

day, chi khic & khau khir nude cta bot «-FeOOH duoc thuc hién trong moi trudng nito.

Két qua thu dugc cho thay, khi bién tinh bot a-FeOOH lam ting luc khang tit 1én 5,8
%. Hiéu qua cua chdt bi€n tinh duge x€p theo thit tu co photpho-silic > polyphot > gafac.
Tac dung clia chat bién tinh dén d6 nhiém tir n6i chung 1a am. Do tir du (B,) trung binh
gidm 3,5 %. Tac dung 4m dén d6 nhiém tir chia cdc chidt bién tinh ¢ thé x&p theo thi tu
Gafac > Polyphot > co photpho-silic. Nhung téng loi ich chia chét bién tinh dén tich s6
H,.B,123,7 %.

Sau khi nghién ctu k¥ ludng tac gia da rit ra két luan: diéu kién xr 1y nhiét cua bot
bién tinh 1a: nhiét do khit nude — 500 °C, nhiét do khir bang hydro — 320 °C, théi gian khir
bang hydro — 3 h. Luc khang tir clia san phdm y-Fe,0; diéu ché tir huyén phi Fe(OH),
trong moi truong kiém manh ting trung binh 1én 10 % so v&i trudng hop diéu ché trong
moi trudng trung tinh hoac kiém y&u.

Nhitng tai liéu trén day v8 san xudt bot mau sit ndi chung v bdt mau tir tinh tuy
khong tring v&i muc dich cha dé tai nhung di cho khdi niém tuong d&i ddy di vé co ché

cta qué trinh diéu ché bot Fe,O, va y-Fe, O, tir tinh & cdc diéu kién khic nhau.
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Ngoai cic phuong phdp di neu. oxit sit tir (Fe,0,) ciing cé thé dugc diéu ché truc
ti€p tir hydroxit sit (II) khong qua cic giai doan nhu trén, chi cdn oxy héa hydroxit sat
(I); chdt oxv héa c6 thé 12 oxy hodc oxy trong khong khi. Khi d6 hydroxirt sat (IIT) hinh

thanh sé tdc dung vét hvdroxit sit (II) chua bi oxy héa [9]:

2Fe(OH), - Fe(OH), = FeO.Fe,0; + 4H,0

Trong cong trinh nghién ciu [16] cic téc gia di ddng oxyhydroxit sat(Il) tdc dung
vl hydroxit sat(Il) véi tv 1& 2/ (1+1.5) & 200 = 300 °C, ndéng do ion sunfat trong huyén
pha 12 0.025 <1 mol/l cdn néng d6 ion OH 14 0,1+10 mol/l.

Tuy nhién bot oxit st tir niy ciing khong x6p, bé mit riéng dudi 6 m*/g, dugc dung

dé hap thu séng dién tir [16].
Phutong phdp ché tao xic tdc oxit sdt

Phuong phép ché tao xic tac oxit sat ¢6 hoat tinh cao da cong b3 [16] gém cdc cong

doan:

Thiy phan muéi sunfat sit (III) bang amoniac & pH = 4,5 va nhiét do 60 °C, loc va
rira két ta, say kho & nhiét do 100 - 110 °C va nung & nhiét do 400 °C trong 2 h, sau d6
hoat héa bang hydro duéi 600 °C.

Qud trinh nghién ciu diéu ché€ xiic tic oxit sat dugc ti€n hanh theo hai phuong phap:

- Phuwong phdp thit nhat (mau 1) thuc hién bing cdch thiy phéan sunfat st (III) bing
amoniac & pH = 4.3 va nhiét 46 60 °C. Miu duoc lam kho ky hidu 1a Fe(III)AD,
man nung kv hiéu 1a Fe(III)C.

- Phuong phép thi hai (mu 2) duoc thuc hién bing cdch thay phéan oxy hoéa sunfat
sat (II) bang amoniac & pH = 4,5 ciling & nhiét do 60 °C, miu kho ky hiéu 1a
Fe(IDAD, mau nung ky hi¢u Ia Fe(IDC.

So sanh mdu 1 va mau 2 thdy ring, mau 1 cé bé mat riéng 16n hon khi siy va nung,

ngay ca khi dugc khir bang hydro, cling cé bé mit riéng 16n hon (bang 8).

S6 liéu chup hién vi dién tir truyén quang (TEM) thdy ring miu Fe(IDAD 13 a-
FeOOH dac trung véi sy phan bé hat kha r6 rang, mau Fe(ID)C cing cho thdy su phan b&
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cd hat tuong tu nhu vay. Nhing tinh thé thuc ¢ thi nho hon nhiéu so véi céc lang tru tao

ra ban ddu, nhung ching van ¢6 tinh dinh hudng cao.

Bdng 8. Tinh chdt 1y héa cuia cdc mau

| Bé matrieng Khir theo 1ap
Mau m*/g Ty trong trinh nhiét Hoat tinh khir
Sau khi | Sau kht g.cm? a-pic | B-pic (mmol L. gat" )
nung @ bang H, (%) (%)
I-Fe( | 130 14 3,75 2 | 78 9.1%0,1
2-Fe(1) 80 5 4,00 i1 89 6.8+0,1

Con méu Fe(IIDAD thé hién & dang vo dinh hinh va thuc t€ I3 tap hop céc tinh thé
nho v&i dudng kinh 5+6 nm. Mau Fe(III)C cling ¢6 dang nhu vay, chi khac 1a tinh thé hot
16n hon moét chit (hinh 9).

Khi phan tich bing nhiéu xa tia X cling xdc nhan két qua nhu trén. Miu Fe(IDAD la
o-FeOOH va Fe(II)C 1a a-Fe,0; (hinh 10).

Kich thude tinh thé cta a-Fe,0; trong pham vi 200 + 280 nm.

Khi so sinh duong TG cla cdc miu thdy ring «-Fe,0, duge tao ra tit miu 2 tuy cé
mot luong nhd nude nhung rat kho giai phéng, con o-Fe,O; tao ra tir mau 1, lugng nudc

dé dang dugc giai phéng (hinh 11).
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Hinh 9. Anh SEM ciia cic miu
a—Fe(IDAD, b~ Fe(I[)C
¢ — Fe(IIDHAD, d — Fe(IIC
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Qua trinh khi& bing hydro theo lap trinh nhiét cha cdc méiu (bang 8) chi ra hai pic
khir, pic « tuong ng véi qué trinh khi Fe,O, thanh Fe;O, va pic B twong Ung v61 qua
trinh khit Fe;O, dén Fe’.

Déi v6i mau 1 pic o cé dién tich rong gdp d6i so véi mau 2.

Hoat tinh va kha nang phan ing ciia cic nhém hydroxyl trong cdc mau da duoc danh
gid bang phuong phap héa hoc dua vao phan ing cta I, trong dung moi hitu co trong moi

trudng tro. Gid tri ghi trén bang 8 cho thdy ring hoat tinh cia mau 1 cao hon miu 2.

Tuy san phdm sau hoat héa ¢ bé mat riéng 14 m*/g nhung phén Fe;0, chiém khoing
22 %, Fe® khoang 75 %, do vay san phim nay ciing khong thich hop ddi véi dung dich

khoan.

1.2.2. Tinh hinh nghién ctru ¢ trong nudc
1.2.2.1 Mot s6 doi tuong nghién ctiu

Qudng magnetit thién nhién

3 Cao Bing c6 8 tu khodng ki€u ngudén géc skarn, thanh phdn khodng vat cha yéu la
magnetit, hdm lugng Fe cao, trung binh dat 55-70 %. Quing c6 chat lugng cao va én
dinh. Trit lwgng mdi tu khodng tir 1 dén 20 triéu tan [17].

Kiéu quang magnetit nguén géc nhiét dich ¢6 & ving Lao Cai, Trai Cau (Thai
Nguyén), Thanh Son (Phi Tho).

Mo Trai Cau gdm nhiéu khu (cé trir lugng 11 triéu tdn). Hién da dinh gid duge 22
than quang. Thanh phan khodng vét chl y&u ciing 1a magnetit. Ham lugng Fe trung binh
dat 59 + 62 %.

Phoi sat

Phoi sit 1a nguén phé thai cha cic co s& gia cong co khi. Trudc day gid thu mua
thudng rdt ré, nhung ngay nay do téi sit dung dé€ niu lai thép nén gid ca ngiy mot tang
cao. Hién tai gid thu mua phoi sat tai co s& gia cong co khi di lén téi 2.500-3.000d/kg.

Bd thdi cua cong nghiép alumin

Day chuyén san xuit hydroxit nhom ctia Cong ty Héa chat Co ban Mién Nam dang

hoat dong véi cong suit 11.000 T/nam nguyéniliéu dau 1a quang boxit Lam Ddng.
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Qua trinh san xudt theo phuong phdp Bayer phai thai ra mot lugng [6n chat thai goi 1a
bun d6. Cit san xudt | tdn hydroxit nhom sé phai thai khoang 1 tdn ban do. Thanh phan
chi y&u ctia bun do 1a Fe,O, va ALO,. Hién chua cé gidi phdp hitu hiéu nao dé xit Iy loai

chdt thai nay.

Du ki€n trong thoi gian t&i, khi san xuét phdt trién, nha mdy madi sé dit tai Lam

Déng, luong bun d6 nay phai hoan thé dnoi da khai thdc quang boxit [18].
Dung dich sau tdy gi thép

O céc co s& ma dién, tring phtl kém thudng diing axit sunfuric hodc clohydric dé tdy

gl thép. Chdt thai clia qud trinh nay 12 cdc mudi sunfat hoic clorua st.

Khi ma dién, son khung xe dap, xe mdy thuong ding axit sunfuric dé tdy gi. Con céc
cd s san xudt thép tring k&m ding axit clohydric dé tdy gi. Hién tai méi chi c6 chit thai
khi ma dién cta Cong ty Héa chat 121 (Phd Tho) dugc sit dung dé san xuat sunfat sit (II)

cung ¢ip cho nha may tuyén quing apatit Lao Cai, s6 con lai hdu nhu bi thai bd.

O Mién Bic c6 ba nhi méy san xudt dng thép trang kém 16n la Cong ty thép Viét
Bric (Vinh Phiic), Hoa Phét (Hung Yén) va ViNapipe (Hai Phong).
San lugng cta cdc cong ty ndy nhu sau: _
Cong ty thép Viét Diic: 30.000 T/n
Cong ty Hoa Phit: 36.000 T/n
Cong fy ViNapipe: B 15.000 T/n

Trong qud trinh tdy gi, cic 6ng thép dugc tdy rira ddu md bing NaOH, sau d6 loai bd
oxit sat bang HCl. Trung binh khi sdn xuét 1 t4n 6ng thép tring k&m s& thai ra moi trudng
4 kg Fe dudi dang FeCl,.

Khi ham lugng FeCl, trong dung dich tdy gi & bé x{ 1y dat khoang 15 =17 % nguoi
ta s& thai bo.
1.2.2.2. Cdc cong trinh dd nghién cteu o trong nudc

Cong trinh nghién ctru sdn xudt bot oxit sat tr thay the hang nhap khiu ding trong
tuyén than cia Vién Khoa hoc Cong nghé Mé dd duoc nhan gidi thudng VIFOTEC nam
2001 [19]. Céc tac gia da dung nguyén liéu ddu 12 quang magnetit thién nhién.
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Giii phép cta cong trinh nghién ctu néi trén chu yéu 1a tuyén chon loai quang c6
ham luong Fe;0, cao roi nghién min.

San phdm nay c6 kha ning phén ing véi H,S thap (chi dat 16 mg/g), khong thich hop
véi muc tiéu clia dé tai.

Cong trinh nghién cru didu ché oxit sit dé xir Iy H,S trong khi déng hanh da duoc
tién harh tai Cong ty Dung dich khoan va Héa pham Dau khi [20].

Vit liéu hdp phu H,S duge san xudt tir bun Fe(OH); clia nha mady nuéc, chit mang la

nhua x0p, ¢é cac thong so sau:

Kich thuéc hat: 2 + Smm
Do x4p: 0,31-cm’/g
B& mat riéng: - 113,8m’/g
Khoi luong riéng: 0,92 g/cm’

Trong diéu kién phong thi nghiém khi ham leong H,S la 1.800 ppm, kha nang hip
phu H,S cua vat liéu Ja 182 + 200 mg H,S/g.

Tuy nhién vat liéu nay méi chi duge thir nghiém ddnh gid tai gi€ng 80 gian VI mod
Bach H4. Khi ham lugng H,S trong khi ddng hanh 13 12 ppm lugng khi H,S bj hdp phu chi
dat 110 mg/g.

Hién d3 ¢6 mot s§ coéng trinh nghién ciu vé sit dung biin do san xuit bot mau hay
lam nguyén liéu dé diéu ché zeolit nhung chua 4p dung duogc vao san xuit [21].

Vién Hod hoc Cong nghiép ciing dd nghién ctu diéu ché bot oxit sat hoat tinh diing
dé xr 1y H,S trong dung dich khoan [22].

Quy trinh diéu ch& bot oxit sit hoat tinh gém cic giai doan chinh sau:

- Dung phoi sit diéu ché FeCl, sau khi oxy héa réi két tha thanh Fe(OH)..
- Khit nude clia Fe(OH); d€ thu oxit sit dang v dinh hinh.

- Diéu ch€ oxit sat hoat tinh.

So d6 di€u ché€ oxit sit hoat tinh nhu sau:
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HC Cl, NH,OH

V. V. V,

phoi sat FeCl, FeCl; Fe(OH)s Khir nuée
\/
Sén phdm <—{ OuOg je

Giai doan diéu ché hydroxit sit (III) di ding phoi sét, axit HCl va Cl, dé thu dugc
FeCl,, sau d6 dung amoniac két tiia thanh Fe(OH),.

Giai doan diéu ché oxit sat dang v6 dinh hinh da dua vao nguyén 1y cong nghé nhu
san:

Qu4 trinh khi&r nuéc cha hydroxit sat dé thu oxit sit dang vo dinh hinh dugc thuc
hién & dp sudt thdp. V&i nhimg gid tri nhat dinh vé dp sudt va nhiét do qua trinh khir nuée
s& xay ra ma khong hinh thanh tinh thé o- Fe,0;.

V6t diu kién thuc & hién cd, cdc tic gia dd chon diéu kién dp sudt khoang 360
mmHg va nhiét dd 280°C dé thu dugc oxit sit vO dinh hinh.

O giai doan nung khir oxit sit vo dinh hinh thanh oxit sit hoat tinh, cdc tic gia ciing
mdi chi chon mot ché do nhiét 46 nung vA thoi gian nung, do vay két qua thu dwoc miu
mdi chi dat mot s6 théng s6 nhu sau:

Kich thuéc hat:  1,5-50 um,%:  53/100°
20-20 um,%:  25/90°
Ty trong, (g/cm’): 4,55
Do hap phu H,S, (mg/g): 112/125"
(*) mau s6 12 chi s cdn dat theo san phdm cha Singapore.

Tém lai, qua phén téng quan néu trén ching t6i thdy ring d6i tuong nghién cttu 1a
bot oxit sdt hoat tinh ¢& nhitng tinh chit hoan toan khic véi bot mdu tir tinh, mic di
phuong phap diéu ché vé co ban khong khac nhau nhiéu.

Nhitng diém khac nhau 13: bot oxit sit hoat tinh dang hinh cdu, c6 bé mat rieng va do

X0p 16n, do nhiém tir bdo hoa thdp; con bot mdu tix tinh lai c6 dang hinh kim, két tinh dic

t

Xit, or tinh cang cao cang tat.
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Ngoai ra. nguén nguyén liéu dé diéu ché bot oxit sit hoat tinh cua ching toi ciing

khdc véi cic sang ché ciia My va Nhat Ban.

Do vay, cdn nghién cttu nhimg k¥ thuat diéu ché khic vai _r.hl‘:ng tai \iéu da cong bé.

38



CHUONG 2

POI TUGNG, NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. LUA CHON POI TUONG NGHIEN C(U

O nudc ta cic ngudn chat thai chita sit nhu bun d6, bin thai cia cdc co so ma dién,
tring km hién dang 13 vdn dé nan gidi trong xir Iy mai trudng. Do vay viéc nghién citu
san xudt bot oxit hoat tinh Fe,O, dé xir Iy H,S trong khi khoan ddu khi tit nhitng chit thai
nay s€ cO ¥ nghia rdt ién.

Tuy nhién dé€ st dung nhilng ngudén nguyén liéu ndy cin phai nghién citu duoc quy
trinh cong nghé diéu ch€ bot oxit hcat tinh tit cdc mudi st nhu FeCl; v FeCl,. Dua trén
nhilmg két qua nghién ciru vé ché& do cong nghé ma lua chor nhitng théng s6 k§ thuat
thich hop d€ ing dung vio timg d6i tuong cu thé.
2.2.NQI DUNG NGHIEN CUU

Nham hoan thién quy trinh céng nghé diéu ché& oxit hoat tinh truée day [22] nay noi
dung nghién citu dugc md rong nhu sau:

» Nghién ciu diéu kién thich hgp dé€ két tha Fe(OH); tir FeCl, nhu néng do FeCl,, tic
nhan két tha, nhiét 46 phan ung, téc do nap liéu. ..

* Nghién citu ch€ do khir nu6e ciia Fe(OH); nhu 4p suét, nhiét do, thdi gian d€ thu
duge oxit sit dang vo dinh hinh.

= Nghién citu ch€ d¢ nung khir oxit sat dang vo dinh hinh thanh oxit sit Fe,O, hoat
tinh.

* Nghién cttu 4nh huong ciia phu gia dén qud trinh diéu ché oxit sit Fe,0, hoat tinh.

= Nghién ciru sit dung bin do, bln thai sau tdy gi thép 1am nguyén liéu diéu ché oxit
sit Fe,0, hoat tinh.

Ngoi ra, con nghién ctru nhimg phuong phdp mdéi dé c6 thé sk dung truc ti€p dung
dich FeCl, sau tdy gi thép nhu:

* Nghién ciiu thiy phin — oxy héa déng thoi dung dich FeClL,.
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* Nghién ciru két tia Fe(OH), va xir 1y niét truc ti€p bun nhio (paste) Fe(OH),
thanh Fe-0,.

So sanh lya chon phuong phdp t3i wu. d€ xudt so d6 cong nghé sap xudt bot oxit sit
hoat tinh tir bin thai sau tdy gi thép, soan thic quy trinh cong nghé san xuat va chi tiéu
— - chat lvong san pham.

2.3. PHUONG PHAP NGHIEN CUU VA KY THUAT SU DUNG

Phuong phép ddnh gid anh hudng cha cdc yéu t& dong hoc trong timg cong dean chil
y€u dua vao két qua xdc dinh kha ndng phan ing véi H,S cia san phdm Fe,0,. Ngoai ra,
con ding cdc phuong phdp phan tich hién dai nhu phan tich nhiéu xa tia X d€ xdc dinh
thanh phdn pha, hién vi dién tr quét (SEM), do bé mat riéng theo phwong phap BET, do
do nhiém tir bao hoa, ty trong va xéc dinh kich thudc hat chia san phim.

Ngoai ra, ching toi dd nghién ciru va dé xudt phuong phdp dinh gid khd nang phin
ng v6i H,S ciia san phdm Fe;O, (phuong phdp ndy dugc trinh bay k§ & phdn phu lucA).
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CHUONG 3

KET QUA VA THAO LUAN
3.1. NGHIEN CUU HOAN THIEN CONG NGHE SAN XUAT BOT OXIT SAT HOAT
TINH
3.1.1. Nghién ciru ket tua hidroxit sat (ITI) tir dung dich FeCl,
P& nghién ctru két tha hidroxit st (III) tir dung dick FeCl,, thi nghiém tuan theo cic

budc nhu sau:

- Dung dich FeCl, duoc oxy héa bing clo d€ chuyén thanh FeCl,, sau d6 tao két tha
Fe(OH), tir FeCl; bang cédc tac nhan két tia 1a NH,OH hoic NaOH:
- Loc, rira va sav két tha Fe(OH); & 103 °C dén khéi lugng khong déi;
- Két tha Fe(OH), dugc khir nudc & nhiét do 240 °C, dp sudt 210 mmHg trong thoi
gian 2 h; san phdm trung gian thu dugc 12 Fe,O, vo dinh hinh;
- Nung chuyén héa Fe,O; vo dinh hinh bang H, v6i luu lwong 60 ml/phiit.g Fe,0; ¢
nhiét d6 350 °C trong thoi gian 1h;
- Didnh gid kha ning phan ting v6i H,S cta san phdm Fe,O, déng thdi so sanh véi
méu chao hang cia Singapore.
3.1.1.1. Anh hudng ciia néng dé FeCl, dén qud trinh két tiia hydroxit sdt (III)
b€ xéc dinh dnh huong cla néng do FeCl, dén qud trinh két tha hydroxit sat (III)
dung dich FeCl; dugc sir dung véi cdc ndng do khac nhau, téc nhan két tha ding NH,OH
hoac NaOH.

Diéu kién thi nghiém nh sau:

Nhiét do, °C: 30
Thoi gian phan ting, phiit: 60
pH sau phan ting: 6
Nong do tic nhan két tha: |
- NH,OH, %: 14
- NaOH, %: 10
Néng d6 FeCls, g/l: ! 12, 18, 30, 60
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Toc do khudy tron, vong/phat: 200
Két qua thi nghiém ghi trén bang 9 va duge biéu thi trén hinh 13.
Bdng 9. Anh hudng cia néng do FeCly dén khd ndng phdn img véi H,S ciia sdn phdm

_ Kha pang phan tng vai H,S, mg/g
STT Noéng do6 FeCl,, g/l | - Téc nhan két tha Tac nhan két tha
NH,OH NaOH
1 12 152 134
2 18 137 122
3 30 97 70
4 60 56 41

Kha nang phan img H,S mmg/g

180 -
160 -

140 - 1 - T4c nhan k&t tia NEL,OH

120 - 2 - Tac nhan két tiaNaOH
100 -
80 -
60 -
40 -
20 -

0 ‘ . -

5 15 25 35 45 33 Néng do FeCl,

Hinh 13. Anh hudng ciia néng dg FeCly dén khd ndng khd ndng hdp phu H,S ciia sdn
phdm

Nhdn xét:
K&t qua nghién citu cho thdy & ciing diéu kién thi nghiém khi néng do ctia dung dich

FeCl, thap, Fe(OH), thu duge & dang gel nén sén phdm cudi ciing ¢6 kha nz“uig phan ing

v6i H,S cao. Diéu nay hoan toan phl‘.l hop v6i két qua nghién ciu da dugc cong bé [23].
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Tuy nhién, khi néng do FeCl, thdp s& phai cdn thé tich thiét bi 1én, d€ thu duoc san pham
c6 kha nang phan tng v6i H,S 12 125 mg/g khi dling tdc nhan két tda 1a NH,OH céan dung
dich FeCl, ¢6 nong do 20 g/l. Khi ding tdc nhan két mia 3 NaOH nong do FeCls thich
hop 1a 17 g/L.

3.1.1.2. Anh huong cua nhiét do phdn ting den qud trinh két tua hydroxit sat (I1I)

D€ khao sdt anh hudng cia nhiét dé) phan Ung dé€n qué trinh két tha Fe(OH); va chat
lwong sdn pham. phin tng duoc ti€n hanh & cdc nhiét do 30, 45, 60 va 80 "C. Dung dich
FeCl; ¢é nong do 17 g/l khi ding tic nhan két tua 1a NaOH va 20 g/l khi dung tdc nhan

két tha NH,OH. Cdc diéu kién cong nghé khac van gilt nguyén.
K&t qua dugc ghi trén bang 10 va biéu thi trén hinh 14.

Bdng 10. Anh hiedng ciia nhiét do khi két tiia Fe(GH); dén khd ndng phdn img véi H,S ciia
sdn phdm

.. - Kha ning phan dng véi H,S, m
STT | Nhiétdo phén tng, °C I om o I%IEOH gTzic nhén ké%/tgﬁaNHpH
1 30 137 139
2 45 125 126
3 60 92 85
4 80 85 86
Kha nang phan

ting vé H,S, mg/g

1. Téc nhan ket tia 13 NH,OH

0 2. Tac nhan két thia NaOH
» 1
™
0 2
Nhiét do, °C

Hinh 14. Anh hudng ciia nhiét do qué trinh két tiia Fe(OH); dén
khd ndng phan img voi H,S ciia sdn phdm
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Khi nhiét dé cua phan tng két tia Fe(OH); tang thi kha ndng phan ing vGi HZS cta
san phim giam. Diéu nay c6 thé dugc giai thich boi nhiét do tang din dén t6c do phan
g tang lAm cho cdu tric ctia san phdm bi thay ddi. Nhiét do phan ung thich hop ia o
diéu kién nhiét do thudng. Trong trudng hop nay. do ndng do chat phin tng thip nén
nhiét do clia khdi phan dng tﬁ'ng khong ddng ké.
3.1.1.3. Anh hudng cia téc do nap liéu dén qud trinh két tita hydroxit sdt (I1I)

Khi khio sit anh hudng cha toc do nap lieu dén qua trinh k&t tha hydroxit sat (III) ,
thoi gian bé sung dung dich kiém thay ddi tir 10 dén 60 phut dé dat duge téc d6 nap ligu
khéc nhau. Céc thong s& cong nghé khic khong thay déi.

Két qua thu duge ghi trén bang 11 (a,b) va duoc biéu thi trén binh 15.

Bdng 11(a). Anh hudng cia téc do nap liéu dung dich NH,OH dén khd ndng phdn ving véi
H,S ctia sdn phdm

STT &NHE %:}‘;‘-/’lgaé’dhg;‘%h Kha nang phan ing véi H,Smg/gFe:0,
1 118,07 101
2 59,04 | (13
3 39.36 ‘ 126
4 29.52 132
5 19,68 137

Bdng 11 (b). Anh hiong ciia 16c dé nap liéu dung dich NaOH dén khd ndng phdn itng véi
H,S cua sdn phdm

SO TT o N:g%d/%?gg %z?:h.h Kha ndng phan tng véi H,S, mg/gFe,0,
1 64,24 91
2 32,14 112
3 21,43 124
4 16,07 130
5 10,71 133
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Kha nang phan ung véi
H,S, mg/g Fe,O,

160

1. Dung dich NH,OH

140 - N 2 Duﬂg dlCh NaOH

& 28 43 68 1]

T&c¢ d6 nap liéu, g/ lit dd FeCl;.h
Hinh 15. Anh hudng ciia téc do nap liéu dén khd ndng phdn ting véi H,S ctia sdn phdm

Nhdn xét:

Khi t&c do nap liéu cang nho thi phan ing x4y ra cang cham va Fe(OH); hinh thanh
& dang gel, kha nang phan ing v6i H,S cla san phdm cang 1én. C6 thé giai thich khi toc

d6 nap liéu nho (phan tng xay ra cham) anh hudng tSt dén tinh chat chia san pham.

Tuy nhién, trong diéu kién san xudt cin nap lidu véi téc do vira phai, t6¢ do thich hop
doi véi tdc nhan két thia NH,OH 12 39 g/1.h, khi duing NaOH 1a 21 g/l.h.

3.1.1.4. So sdnh dnh huong cua tdc nhéan két tia

Tix cdc két qua thu duge cho thdy khi ding tdc nhin két tha 124 NH,OH san phdm c6
kha nang phan tng vé6i H,S cao hon khi ding NaOH. Diéu nay c6 thé giai thich bdi
NH,OH 1a chit kiém yéu hon NaOH nén phan Gng x4y ra véi téc do nho hon, do dé tinh
chdt cia san phdm t6t hon. Tuy nhién, viéc st dung NH,OH lam tic nhan két tla
Fe(OH); khong phi hop v6i san xudt cong nghiép vi chi phi héa chit cao, lién quan dén
gid thanh san pham.



Nhur vay. c6 thé két luan ring diéu kién thich hop dé két tha Fe(OH); tir dung dich
FeCl, 1a:

Tac nhan két tia st dung: NH,OH NaOH
Nong do tic nhan ket tua, % k.1 14 10
Nhiét do. °C: 30 30
Nong do dung dich FeCl;, g/l: 20 17
Toc do nap liéu, g/lh: 39 21

Véi nhilg diéu kién néu trén, san phim oxit sat (Fe;O,) c6 kha nang phan tng vdi

H,S twong duong vdi miu chao hang 12 125 mg/g.

3.1.2. Nghién citu qua trinh khir nuéce cha hidroxit st (I)

Qua trinh khir nudc ctia Fe(OH); duoc tién hanh trong 16 nung 6ng. Nhiét do va dp
sudt trong 10 duge diéu chinh va thiét 1ap vé6i cdc gia tri khdc nhau, tay theo yéu cdu cua
thi nghuém.

Viéc danh gid anh hudng cta nhiét do va 4p sudt dén qud trinh khir nudc cha
Fe(OH); dua trén kha ning phan tng véi H,S cla sin phdm sau khi nung khir bing H.,.
Ngoai ra, cling dugc dinh gid bang cdc phuong phdp phan tich hién dai nhu phuong phap
nhiéu xa tia X dé xdc dinh thanh phin pha, phuong phap BET xdc dinh bé mat riéng va do

X0p.

3.1.2.1. Anh hudng ciia dp sudt trong qud trinh khit nuéc dén hoat tinh cia sdn phdm

Tién trinh thi nghiém nhu sau:

- Fe(OH); hinh thanh sau khi k&t tha tir dung dich FeCl; 17 % bing dung dich
NaOH 10 % dugc khir nudc trong thiét bi 16 nung éng & nhiét do 240 °C trong thoi

gian 2 h;
- Ap sudt qud trinh khir nude thiét lap tai cdc gia tri 760, 360, 210, 80 mm Hg.

- Mau sau khi khir nuéc duge nung khir trong dong H, véi luu luong 60 ml/phiit.g
Fe,O; & nhiét do 350 °C trong thdi gian 1h.

- Sin phim Fe,0, dugc dinh gid kha nang phan ing véi H,S.
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K&t qua nghién ctru duoc ghi trén bang 12 va biéu thi trén hinh 16

Bdng 12. Anh lurong cua dp sudt khu nucce cua Fe(OH ); dén khd ndng phdn u'ng vor H ,S
vd bé mdr riéng cua sdn phdm :

S5 TT Ap sudt khi khir nudc, KPé nang phan dng Bé mit riéng m%/g
mmHg val H,S, mg/gFe;0, Fe,0,
! 760 95 -
2 360 112 6,0 *
3 210 137 27,9 **
4 80 140 312wk

* Phiéu phdn tich: Bang B.2 ¢ phdn phu luc B
** Phiéu phdn tich: Bang B.3 & phdn phu luc B
*** Phiéu phdn tich: Bang B.4 ¢ phdn phu luc B

Kha nang phan tng véi H,S, mg/g Fe,0,

130 -
20 -

319 -

80 . -
4] 100 200 30 400 500 Boh 70 8

Ap sudt, mm Hg

'Hinh 16. Anh hudng ciia dp sudt khit nuéc ciia Fe(OH); dén khd ning phdn img véi H,S
Két qui phan tich nhiu xa tia X (hinh 17) cho thdy oxit sit (III) thu duoc sau khi
khit nuéc & dp suat thap hoan toan & dang vo dinh hinh. K&t qua phan tich theo phuong
phdp BET cho thy khi khir nuéc & 80 mmHg, bé mat rieng ctia miu oxit sit dat t6i 150
m*/g ( Phi€u phan tich: Bang B.1 & phdn phu lyc B) va san phdm Fe,O, c6 bé mat riéng
31,2 m%/g. |
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Hinh 17. Gidn dé nhiéu xa tia X ciia mdu oxit sdt khi khit nuoe Fe(OH); & dp sudt 80
mmig.

Ap sudt thich hop trong qud trinh khit nuéc Fe(OH), & nhiét d6 240°C 12 210 mmHg.
3.1.2.2. Anh hudng ciia nhiét d khi khit nuée ctia Fe(OH), dén chdt luong sdn phdm
Tién trih thi nghiém:

- Fe(OH), hinh thanh sau khi két tha tir dung dich FeCl; 17 % bang dung dich
NaOH 10 % dugc khir nudc trong thiét bi 10 nung 6ng & dp sudt 210 mm Hg trong
thoi gian 2 h;

- Nhiét d6 qua trinh khi nudc thiét 1ap tai c4 gia tri 200, 240, 260,300 °C;

- MaAu sau khi khir nudc duge nung khit trong dong H, véi luu luong 60 mi/phdt.g
Fe, 0 & nhiét do 350 °C trong 1h.

- San phdm Fe,0, dugc d4nh gid kha ning phan g véi H,S.

Két qua nghién citu duge ghi trén bang 13 va bidu dién trén hinh 18.
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Bdng 13. Anh hudng cia nhiét d khit nucc dén khd ndng phdn img véi H»S cia sdn
phdm

- e 0 Kha nang phan ing véi H,S ciia san phdm,
STT Nhiét do, "C mg/e Fe,0,
1 200 106
2 240 . 137
3 260 134
4 300 110 |

Nhue vay, ¢ dp sudt 210 mmHg, nhiét do thich hgp cho qud trinh khir nuéc cua
Fe(OH); 1a 240 °C. G nhiét 46 300 °C, c6 thé mot phdn oxit sit da bi két tinh.

Kha nang phan img véi H,S, mg/g

180 200 220 240 263 280 300 320 340

Nhiét do, °C

Hink 18. Anh hudng ciia nhi¢t do khit nuée dén khd ning phan img véi H,S ciia sdn phdm

3.1.2.3. Anh huéng ciia thoi gian khik nuéc dén chdt luong sdn phém
Tién trinh thi nghiém:
- Fe(OH); hinh thanh sau khi két tha vr dung dich FeCl; 17 % bang dung dich

NaOH 10 % duoc khir nudc trong thiét bi [d nung 6ng & dp sudt 210 mm Hg va
nhiét d6 240 °C;
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- Thoi gian luu cua mau trong thiét bi dugce thiét 1ap tai cdc gid w1 1.0; 1,5; 2,05 2,5 ht

- Mau sau khi khir nuée duge nung khir trong dong H, vai luu lugng 60 mi/phit.g
Fe,0; & nhiét do 350 °C trong thoi gian 1h.

- San phdm Fe,0, duogc ddnh gid kha ning phan tng véi H,S.

"~ 7 Két qua nghién ciu duoc ghi trén bing 14 va biéu dién trén hinh 19.
Bdng 14. Anh hudng ciia thoi gian khik nudc dén khd ndng phdn img véi H,S

S6 TT Thii gian khir nude, h Khi nang phén tmg véi H,S
: cuia san phdm, mg/g
L L0 20
2 1> 132
: 2,0 137
4 2,5 136
Kha niang phan ing véi
H,S, mg/g Fe,0,
, . .
|
" ' Thai gian, h

0.9 t1 13 1.5 1.7 19 21 23 25 27

Hinh 19. Anh hudng ciia théi gian ki nuée dén khd ndng phdn ting vor H,S cua sdn
phdm
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Nhdn xét:
Khi thoi gian khir nudce tang thi kha nang phan tng v6i H,S clia san phim cling tang,
thdi gian thich hop 12 thoi gian d€ miu c6 kha nang phan ing v6i H,S cao. Cu thé & 240
OC thdi gian thich hop 13 2 h.
Tém lai, diéu kién thich hgp cho qud trinh khir nudc cta hydroxit sat (1) 1a:

-

Ap sudt, mmHg: 210
Nhiét do, °C: 240
Thot gian, h: 2

Véi diéu kién néu trén, oxit sit (ITf) thu duoc hoan toan & dang vo6 dinh hinh, c6 bé

mit riéng 16n va san phdm Fe;0, ¢6 kha nang phan tmg véi H,S cao.

3.1.3. Nghién ciru nung khir Fe,O; thanh Fe;0,

Qud trinh nung khir Fe,O, thanh Fe,0, duoc tién hanh & Id nung éng trong dong khi
H,. Nhiét do nung va luu luong khi H, duge di€u chinh theo yéu cdu.

San phidm sau khi nung khir dugc ddnh gid kha ning phan tng véi H,S, x4c dinh cau
triic, bé mit riéng, kich thudc hat va chup hién vi dién tir quét (SEM).

3.1.3.1. Anh huéng cda nhiét dé dén qud trinh nung khit
Qui trinh nung khir dwoc tin hanh véi lwu lwong H, khéng thay déi 60
ml/phit.gFe,0s, trong thdi gian 1 h. Nhiét do thay ddi 14n luot 12 280, 320, 350, 400 °C.
Két qua thu duge ghi trong bang 15 va biéu dién trén hinh 20.

Bdng 15. Anh hudng ciia nhiét d6 dén qua trinh khit

S§TT Nhiét d6. °C Kha ning phan ting véi H,S,
o mg/g Fe; 0,
1 280 105
2 320 123
3 350 137
4 400 129
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Kha nang phan Ung véi
HZSv mg/g

140 -

270 iz 370 420 470

Nhiét 49, °C

Hinh 20. Anh hudng cia nhiét do nung khit dén khd ndng phdn itng véi H,S ctia sdn phdm
Nhdn xét:

K&t qua nghién citu cho thdy nhiét d¢ thich hop clia qua trinh khir 1a 350 °C.

3.1.3.2. Anh hudng cua luu luong H, dén qua trinh nung khit Fe,0;
' Qui trinh nung khir Fe,0, duge tién hanh trong 1o nung 6ng & nhiét do 350 0C trong
thdi gian [ h. Luu luong H, thay déi & cdc mikc 40, 60, 80, 100, 130, 200ml/phiit.gFe,O;.
S&n phdm duogc dinh gid kha nang phan ing v6i H,S
K&t qua nghién ciu duge ghi trén bang 16 va biéu dién trén hinh 21.

Bdng 16. Anh hudng ciia luu luong H, dén qud trinh khit

STT Luu Iuvgng H, Kha nang phan tng véi H,S,
ml/phiit.gFe, 0, mg/gFe, 0,
1 40 112
2 60 137
3 80 136
4 100 137
5 130 137
6 200 136
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Kha nang phan ing véi H,S, mg/gFe,0,

140 -
135 -
130 -
125 -
120 -
115 -
110~;
105

100

30 50 70 80 110 130 150 170 190 210 230 260

Luu iwgng H, ml/phiit.gFe, O,

Hinh 21. Anh hudng ciia luv: lugng H, dén khd ndng phdn vimg véi H,S clia sdin phdm
Tir s6 liéu thu duge thdy rang khi luu luong H, 16n hon 60 ml/phiit.gFe,O hdu nhu
khong anh hudng dén qua trinh nung khir Fe,O; va tinh chat chia sdn phim Fe,0,.

3.1.3.3. Anh huong cua thm gian nung khit dén tinh chdt cua Fe;0,

Maiu Fe,0; ding nghién cttu nung khir 12 mau dugc diéu ché & diéu kién thich hop di
néuy, cu thé: khir nudc & 240 °C, 4p sudt 210 mmHg trong thoi gian 2 h.

Qui trinh nung khir Fe,0, duoc ti€n hanh trong 1o nung 8ng & nhiét do 350 °C trong
thoi gian 1 h véi luu luong H, 12 60 ml/phut.g Fe,0O,, thdi gian nung thay déi & cic miic
0,3;0,5:1,0,4,0;60h

K&t qua thu duge ghi trén bang 17 va biéu dién trén hinh 22.
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Bdng 17. Anh huong ciia théi gian nung khit 4én khd ndng phdn ing véi H,S cia sdn
phdm

STT | Thoi gian, h - | Kha nang phan ing véi H,S, mg/g Fe,0,
1 03 103
2 0.5 112
3 1.0 | 137
4 4,0 135
5 | 6.0 133

Kha nang phan ing v6i H,S, mg/g

140 -

135 -

120 -
115 <

‘
110 -

105 -

Q 1 2 3 4 ] 4 T 8 9 10

Thai gian, h

Hinh 22. Anh hutng cia thoi gian khiz dén khd ndng phan img H,S cuia sdn phdm
Nhédn xét:

54




Qud trinh khi Fe,O5 thanh Fe,O, bing H, xay ra rit nhanh, sau 20 phiit sin phdm da
c6 kha nang phan ing vai H,S t6t. K&t qua phan tich nhi€u xa tia X cho thdy san phdm cé
thanh phdn pha 1 magoetit (hinh 22). Theo cdc phwong phip diéu ché Fe,O, thong
thudmg cén thoi gian nung khir t6i 4-5 h. Didu nay cé thé giai thich bdi Fe,O; & dang vo

dinh hinh nén c6 bé mit riéng 1on v& qud trinh khir xay ra dé dang hon.
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Hinh 23. Gidn d6 nhiéu xa tia X ciia mdu sdn phdm sau thoi gian khit bang H,

Neéu kéo dai thoi gian khi thi kha nang phan dng vdi H,S ciia san phdm cé xu huéng
giam di nguyén nhan c6 th€ do thot gian nung khtr dai, mic do ket tinh ting lén lam thay
doi tinh chat cta san phdm.

Nhu vay, diéu kién thich hop cho qud trinh khi Fe,O, thanh Fe,0, la:

- Nhiét do, °C: 350
- Thoi gian, h: 1
- Luu luong H,, ml/phiit.g Fe,O,: 60

Sau khi dinh gia kha nang phan dng véi H,S ctia méu Fe;0,, san phdm phan dng
dang hén hop cdc sunfua sat da duoc phan tich thanh phdn bing phuong phap nhiéu xa tia
X (hinh 24). Két qué cho thdy, ngoai pyrite (FeS,) con cé cic dang khic nhu: marcasite
(FeS,), smythite (FeyS,,), iron sunfide (FeS). '
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Tém lai diéu Kién thich hop dé diéu ché Fe,0, tir dung dich FeCl; la:

Téc nhan két taa: NH,OH NaOH
* Giai doan két tua Fe(OH);:
Nhiét do, °C: 30 30
Nong do FeCls, g/l: 20 17
Noéng d0 tic nhan ket tia, % k.I: 14 10
Tdc do nap liéu, g/l.h: 39 21
pH khi két thic phan tng: 6 6
* Giai doan khu nudc:
Nhiét dé, °C: 240
Ap sudt, mm Hg: 210
Thoi gian, h;: 2
* Giai doan khi bang H,:
_Nhiét do, °C: 350
" Luu lugng H,, ml/phit.g Fe,05: 60
Thi gian khi, h: 1

Nhdn xét:

Oxit sat Fe,O, di€u ché& tir Fe(OH), theo quy trinh néu trén c¢6 dang hinh ciu (anh
SEM, hinh 25), bé mat riéng 1én, do x&p cao (bé mat cuia rﬁao quan dat t&i 5 m%/g), dat
yéu cdu vé kha néng phan tUng v6i H,S. Tuy nhién, téc do phan ing véi H,S cao nén phan
tng nhanh chéng dat t6i trang thdi cin bing (chi sau khodng 30 phiit) va tong lugng H,S
phan ing méi chi dat dén mitc140 mg/g Fe,O,.
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Hinh 24. Gidn d6 nhiéu xa tia X ciia mdu sdn phdm sau khi phdn img véi H,S
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Hinh 25. Anh SEM ciia mdu sdn phdm diéu ché tir Fe(OH),
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3.2. NGHIEN COU ANH HUGNG CUA PHU GIA PEN QUA TRINH PIEU CHE Fe,0,
Nhu di trinh bay & wen, khi khir nuéc hydroxit sat (III) duéi dp sudt thdp s& tao ra
oxit sit & dang vo dinh hinh nén sau khi nung khit bang hydro s& thu dugc sin phdm ¢6 do
xGp 16n va hoat tinh cao. Pay la mot gidi phdp méi va hie hiéu. Tuy nhién, ¢ tim nhifng
huéng nghién ciu méi ching t0i di ding mot s chét hitu co b8 sung vao qud trinh tao

hydroxit st (ITT) hoac truc ti€p vao hydroxit sat (IIT) truéc khi xi 1y nhiét.

Chat phu gia 12 axit hitu co dugc bd sung vao khi ket tiia hydroxit sit (III) va dugc
tinh theo phén tram so v6i lugng bot kho. '

Polydimetyl siloxan khong tan trong nuéc dugc pha trong axeton réi tdm vao bot
hydroxit sat da sdy kho.

‘Qu4 trinh khit nudc cha hydroxit sat (III) diéu ché tir dung dich FeCl; khong thuc
-hién & 4p sudt thdp ma nung & &p sudt thudng véi nhiét do 400 °C, sau d6 duge khir bang
hydro v6i lvu lwong H, 13 60 ml/phiit.gFe,0O, & nhiét do 350 °C trong thoi gian 1 h. San
* phdm duoc dénh gis kha ning phin tng vdi H,S, c6 d6i ching v6i miu khong b3 sung
phu gia,

Két qua nghién cttu dugc ghi trén bang 18.

Bdng 18. Khd ndng phdn img véi H,S cia cdc mau khi b6 sung phu gia

. Kha nang phan ting véi H,S, mg/g
S Loai Luong bé

T phu gia sung, % Sau 30 Sau 40 Thosi gian dat
phuit phuit can bang, phit

{ Axit maleic 0.5 115 143 40

1,0 125 152 40

Polydimetyl
2 siloxan 0,75 85 105 40
3 D3i chitng 0 95 112 40

Tir két qua thu dugce thdy réng, cdc phu gia duoc sir dung cé anh hudng khdc nhau

dén kha ning phén ing v6i H,S clia san phidm. Axit maleic cé anh hudng tét, cé tic dung
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nang cao kha nang phan dng véi H,S clia Fe,0,. Diéu nay c6 thé do axit maleic 1am han
ché su Ién lén cha cdc phdn tr hydroxit sit. Khi tang luong axit maleic tir 0,5 dén 1,0 %
kha ning phéan tng vé6i H,S chia san phdm chi ting dugc 6 %. Phu gia polydimetyl siloxan
lai 1am giam kha niﬁg phén dng véi H,S cia san phdm. Polydimetyl siloxan lam cho san

phdm vén lai, ¢6 thé da tam bit cdc 16 mao quan cha phan tir oxit sit.

Nhu vy néu diéu ché Fe,0, theo phuong phdp két tiia hydroxit sit (II) tix dung dich
FeCl, c6 thé ding phu gia I3 axit maleic dé nang cao kha nang phan (mg v6i H,S cla san
phim ma khéng cin khit nuéc cha Fe(OH), & 4p sudt thdp, nhung khi d6 lai phéai nung &
nhiét do 400 °C.

3.3. NGHIEN CUU BIEU CHE Fe,0, KHONG QUA GIAI POAN OXY HOA DUNG
DICH FeCl, ,

Ngoai quy trinh diéu ché€ Fe;O, tir dung dich FeCl, qua giai doan oxy héa thanh
FeCl, nhu trén, ching t6i d3 tién hanh nghién ctu diéu ché Fe,0, tit dung dich FeCl, theo
mot s6 phuong phap sau:

3.3.1. Diéu ché Fe;O, theo phuong phap thuy phan - oxy héa dong thoi

Trong cdc cong trinh nghién ctu thity phan oxy héa dung dich FeCl, [13,14] bang
kiém, sau khi két tha dugc Fe(OH), cac tdc gid méi suc oxy khong khi d€ oxy hda thanh
huyén phi oxyhydroxit sat. Chiing t6i da ti€én hanh oxy héa ngay trong qud trinh két tha
bang cach suc khong khi vao khéi phan ing.

Qua trinh thi nghiém da dugc tién hanh véi cdc diéu kién nhu sau:

Noéng do dung dich FeCl,, g/l 100
Nong do dung dich NaOH, % kl: 10
pH: 12
Nhiét do, °C: 75
Té&c do suc khong khi, ml/phiit: 500

Thai gian suc khong khi khoang 4h (khi khong con Fe(II)), két tha dugc loc rixa, sdy
khé va phan tich x4c dinh cdu tric, do bé mat riéng theo phuong phip BET, dinh gi4 kha
ning phan Ung véi H,S clia san phim.

K&t qua cho thdy san phdm [a Fe,0, (hinh 26) ¢6 bé mat riéng 16n, dat 12,43 m?%/g
(Phi€u phan tich: Bang B.6 & phu luc B); tuy nhién kha nang phan tmg véi H,S thip, chi
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dat 43 mg/g; két qua ndy chimg td do x&p caa san phdm khong cao, tuong tu két qua cla
phuong phap da néu [16].
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Hinh 26. Gidn dé nhiéu xa tia X ciia méu sdn phdm diéu ché theo phutong phdp thity phadn
‘ dong thoi oxy héa

3.2.1.2. Diéu ché Fe;0, bdng cdch oxy hoa bot nhdo (paste) Fe(OH),
Khic véi cdc cong trinh nghién ciiu thuy phan - oxy héa dung dich FeCl, di néu [12,

13}, ching toi d3 tién hanh nghién citu diéu ché Fe,O, bing cdch xir 1§ nhiét tric tiép bot
nhio Fe(OH),.

Bot nhio Fe(OH), thu dugc do thiy phan dung dich FeCl, bang NaOH, sau khi loc
rira va sdy kho duoc chia lam 2 phan (méu). Miu 1 duoc khir nuée G dp sudt thdp va khir
bang hydro; miu 2 nung & 400 °C, 4p sudt thudng trong 2 h rdi khir bing hydro.

Diéu kién thi nghiém nhu sau:

Giai doan két tiia Fe(OH),:

Noéng d6 dung dich FeCl,, g/l
Néng d6 NaOH, % kl:
60

275
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pH khi két thic phan ing: 6
Giai doan khwt nudc cua Fe(OH),:
Nhiét do, °C: 240
Thoi gian, h: 2
“Apsudt, mmHg: 210
Giai doan khit bang H,:
Nhiét do, °C: 350
Thoi gian . h: 1
Luu lugng H,, ml/phit.g Fe,0;: 60

Maiu oxit sat sau khi sdy va khir bing hydro (miu 1) di dugc xdc dinh thanh phdn
pha. K&t qua phan tich theo phuong phdp nhi€u xa tia X cho thdy oxit sat sau khi sdy &
dang vo dinh hinh, ¢6 m4m tinh thé magnetit (hinh 27), con sau khi khir bing hydro hoan
toan & dang két tinh magnetit (hinh 28).
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Hinh 28. Gidn d6 nhiéu xa tia X ciia mdu Fe;0, thu dugc khi khit nwde ciia hydoxit sdt &
ap sudt 210 mmHg |

Con méu 2, khi nung & 400°C thu dugc a-Fe,O, ¢6 miu do, sau khi khir bang hydro
cling thu duoc Fe,0..

Cic miu san phdm dugc dinh gid kha nang phan dng véi H,S. Két qua thu duge ghi
trén bang 19.

Bdng 19. Khd ndng phdn itng véi H,S ciia sdn phdm

Miu Kha nang phan ung véi H,S, mg/g Tho gian dat i can
Sau30phit | Sau60phit | Dén khican bing bang, pht

M, 60 102 369 00

M, 55 112 123 90

K&t qua nghién ctu cho thiy mau 2 duge khir nude & 4p sudt thudng sau d6 khir bang

H, cling c6 kha nang phan Ung véi H,S nhung chua dat yéu cdu, cdn d6i vé1 mau 1 duoc

khir nudc & dp sudt thdp, sau d6 khir bang H, cho két qua cao nhat. Sau thoi gian 400 phiit
méi dat duoc trang thai can bing, khi d6 luong H,S 43 phan ung - 369 mg/g.
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Dé khao st anh hudng cha ndng do FeCl, ban ddu dén kha nang phan tdng v6i H,S
cia san phdm, ching tot d3 s& dung dung dich FeCl, & cic ndng d6 khic nhau: 75g/1
(mdu M;), 150 g/l (M,) va 300 g/l (M;) d€ két tiia Fe(OH), trong khi vén gilt nguyén céc
diéu kién thi nghiém khédc. K&t qua thu dugc ghi trén bang 20.

Bdng 20. Ank hudng ciia néng do FeC 12 khz két tua Fe(OH), dén khd ndng phdn iing voi
H.,S cla sdn phdm

) Khé nang phan éng véi H,S, mg/g. Thi gian dat t6i
Mau ; b )

Sau 30 phuit Sau 60 phit Dén khi can bang can bing, phit
M, o4 | 129 129 60
M, 95 135 212 120
M; 75 130 448 520

Két qué thu duge cho thdy khi néng do dung dich FeCl, ban d4u cao, san phdm thu
dugc c6 kha ning phin tng véi H,S cao hon. Diéu nay khic véi trudng hop két tha
Fe(OH), tir dung dich FeCl;. C6 thé gidi thich hién tugng niy nhu sau:

Khi diéu ché Fe,O, hoat tinh tir Fe(OH), cdn két tia hydroxit sit & dang gel. Mudn
vay, dé phan tng x4y ra tir tl cic tdc nhan két tha phii c6 ndng do thdp, tdc do nap licu
cham. Con khi diéu ché Fe;0, tirt Fe(OH),, trong trudng hop nay hydroxit sit (II) lai ¢6
chi€u hudng hinh thanh tinh thé. N&u ndng do cdc chat tham gia phan tng 16n, phén tng
xdy ra nhanh s& thu dugc cdc phdn tir ¢ kich thuéc nhod (anh SEM - hinh 29). |
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Hinh 29. Anh SEM ciia midu sdn phdm diéu ché tir Fe(OH),

Nhu vy, so véi phuong phap diéu ché oxit sit hoat tinh bing cich oxy héa dung
dich FeCl, thanh FeCl; r6i méi két tha Fe(OH),, phuong phdap xu 1y nhiét tryc tiép
Fe(OH), két hop v6i oxy héa bang oxy cla khong khi trong khi sdy cho san phdm c6 kha
nang phan tng véi H,S cao hon. Ngoai ra, theo phuong phap néy khong can thiét bi va cdc
chat oxy héa dit tién nhu clo dé chuyén FeCl, thanh FeCl,.

T6m lai, diéu kién cong nghé didu ché oxit sit Fe,0, hoat tinh tir dung dich FeCl,

nhur sau:

¢ Giai doan két tia:

- Noéng d6 dung dich FeCl,, g/I: 75 - 300

- Nong do dung dich NaOH, %kl: 10

_ Nhiét do ket tira: nhiét do phong
- pH khi két thic phan ing: : 6
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e Giai doan khi nudc:

- Nhiét do khir nuée, °C: 240

- Ap suit khit nudc, mm Hg: | 210

- Thdi gian khit nuéc, h: 2
e Giai doan khi: -

- Nhiét do khir bing hydro, °C: 350

- Thoi gian khi, he 1

- Luwu luong H,, ml/phiit.g Fe,O;: 60

3.4. NGHIEN CUU PIEU CHE Fe,0, TU BA THAI BUN DO

3.4.1. Khao sit thanh phan cua ba thai bun dé
3.4.1.1. Xdc dinh thanh phdn héa hoc
Méiu bin d6 do nha mdy Hoa chat Tan Binh cung cdp dd duge phan tich xdc dinh
thanh phan héa hoc, s& liéu phan tich ghi trén bang 21.
Bdng 21. Thanh phan héa hoc cua bd thdi bin do, Yokl

oo | o n 2
2| 8|8 =iz gfalg|2|lz|2 8%
< | §| &1 i ol ol ol o c|a|] c| —~| 4
s1 Sl dl sl el 21l sl 2] a9
Sl 2| R | & | 2l Bl 20l Q| 2| % &
A | 2| 2| Q=S| R 2 M| TS

MKN: Luong mit khi nung
3.4.1.2. Xdc dinh thanh phdn khodng

Ngoai s6 ligu v& phan tich héa hoc, miu ban do cling duge xac dinh thanh phin
khodng nh¢ phuong phap phan tich nhiéu xa tia X. Trén gian dé nhiéu xa tia X (hinh 30)
cho thdy ba thai bun do chi y&u gébm hematit Fe,O,, oxit nhom & dang corundum va cic
tap chdt khic nhu SiO,, K,TiCl;, CaSQ,.2H,0O. Gips hinh thanh 13 do nuéc thai cla

xuong H,SO, chay chung vao ngudn thai.
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NU-HN-SIEMENS D5005- Mau Al[CH)3-Fe(OrH)3
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Hinh 30. Gidn dé nhiéu xa tia X cia mdu bun dé
3.4.2. Nghién.citu xtr Iy bun do bang axit H,SO, _ _

Muc dich nghién cu cha ching téi 1a tdich nhém khoéi bun do dé thu duoc oxit sit
sau d6 s& xir 1y tiép theo hudng cla dé tai.

Dua trén co s3 nhiing két qua nghién cttu tich nhom va silic khoi bin d6 da cong bo
[21], chiing to1 da tién hanh x@ Iy miu bun dé bang axit H,SO, ndng do 45 % & nhiét do
thudmg, ty 1é ran/long bang 1:3, thoi gian hoa tich 1 h.

Sau khi hoa tach, lugng ba con lai duge loc rira, sdy kho réi xdc dinh ham luong

Al,O,, SiO, va Fe,0,. Tinh hiéu suit hoa tich cia mdt s6 hop chit chinh trong bun do.
Két qua ghi trén bang 22.
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Bdng 22. Thanh phdn héa hoc cia bun d6 sau khi hoa tdch bang H,SO,

HOp chat 4‘
Hang muc : Fe;O; ; A1203 SlOg
Thanh phan, % 5560 - 14,32 | 2,65
Hi¢u susit hoa tdch, | 0.5 50.86 46,33

Nhu vay, trong qué trinh hoa tdch véi diéu kién nhu trén, oxit sit hda tan vdi luong

khong ding ké, oxit nhom bi hoa tan khoang 50 < va silic — 46 %.

Ba bun do sau hoa tach nhom va silic duge nung ¢ 249 °C dudi dp suédt 210 mmHg
trong thoi gian 2 h, sau d6 nung khu trong dong H, véi luu luong 60 mi/phiit.g.Fe-O; &
nhiét 4o 350°C trong thdi gian 1h r6i xdc dinh kha nang phan ting véi H,S. Két qua ghi
trén bang 23.

Bdng 23. Khd ndng phdn ting véi H-S ciia oxit sdr diéu ché tiv bin do

Tén vit lidu Kha nang phan ing véi H,S, mg/g
Biin do 72
Quang magnetit thién nhién 16

Két qua cho thay kha nang phin ng cua oxit sit diéu ché tir bun do véi H,S thap,
chua dat yéu cau mong mudn. C6 thé viéc nung miu dudi 4p sust thip khong lam thay

ddi nhi€u vé cdu triic tinh thé cling nhu tinh chat vat 1y (bé mat riéng, d6 x6p) cita Fe, O,

3.4.3. Nghién ctru x1r Iy bin do bang axit HCI

Vi muc dich sit dung ban dé nhw mot nguyén liéu chita sat ching t6i di ti€n hanh
hoa tan bin do bang HCI dé thu duge FeCl,, sau d6 két tha thanh Fe(OH), réi ché€ bién
ti€p thanh Fe,0O,.

3.4.3.1. Xdc dinh luong axit HCl thich hop dé¢ hoa tach bun do
Thi nghiém dugc tién hanh & 90 °C voi néng do HCl 12 20 %, thai gian phan itng 60
phiit. Luong axit HCI 1dy tir 100 % dén 200 % so véi lugng hop thic dé hoa tan Fe.O; va
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ALO;. Sau khi rira pha ran. sdy kho vi phan tich ham lugng sdt roi tinh hi¢u sudt hoa tich.
K&t qua thu dugc ghi trén bang 24 va biéu thi trén hinh 31.

Bdng 24. Anh huong ciia liegng HCI dén hiéu sudt rdch sdt

STT Luong axit. % so véi hop thic Hiéu sudt tach sat, %
1 100 67.0
2 120 715
3 160 96.3
4 ' 200 98.4
Nhdn xét:

Khi luong axit HCl tang da lam tang hiéu sudt tich sat, nhung khi qua du HCl sé gay
phtic tap cho viéc xir 1y nudc loc sau ndy, nén dé dam bao ty 1¢ ran:Idng vira phai chung

t61 chon lugng axit HCl 12 160 % so v6i luong hop thitc dé hoa tach sit.

3.4.3.2. Xdc dinh nong doé HCI thich hop

Dé xdc dinh ndng do HCl thich hop da ti€n hanh thi nghiém & nhiét do 90 °C, luong
axit 18y voi luogng 160 % so véi lugng hop thic, thoi gian 60 phit. Nong do axit HCI thay
déi tir 10 + 25 %. Két qua thi nghiém ghi trén bang 25 va biéu thi trén hinh 31.

Bdng 25. Anh hudng ciia ndng do HCI dén hiéu sudt tdch sdt

STT Néng do HCL., % Hiéu sudt tich sit, %
1 10 445
2 15 71.2
3 20 96,3
4 25 98,3

Nhdn xét:

Khi néng do axi: HCI tang thi hiéu sut tich sit ciing tang, nhung ¢ ndéng do trén 20
% lam cho HCI bay hoi nhiéu, s& gay khé khan cho viéc ché tao thiét bi. Vi vy néng do
HC1 20 % dugc cot 1a thich hop.

68



3.4.3.3. Xdc dinh nhiét do va thoi gian hoa tdach thich hop
Trong thi nghiém da 14y ndng d¢ axit HCl 1a 20 %, luong axit 1a 160 % so véi luong

hop thire. Nhiét do thay ddi tir 30 dén 90 °C va théi gian thay ddi tir 15 pht dén 120 phut.

K&t qua ghi trén bang 26 va biéu dién trén hinh 31.

Bdng 26. Anh hutdng ciia nhiér do va thoi gian dén hiéu-sudt tdch sdt

STT Nhiét do. "C Thai gian, phit Hiéu sudt tach sit, %
1 30 60 26.3 E
2 - 50 26,7
3 - 120 28.2
4 30 60 42,2
5 - 90 46,6
6 i 120 54.2
7 70 60 721 |
8 - 90 81,3
9 - 120 87.4
10 90 I3 79.2
11 - 20 84,1
12 - 30 91,2
13 - 43 93.6
14 - 60 96,3
15 - 90 97,2
Nhdn xét:

Khi nhiét do va thoi gian hda tich tang déu din d€n tang hiéu suit hoa tich sit. G 90

°C hiéu sudt tach sat dat gid tri cao hon cd, nhung tang thoi gian dén 90 phut hiéu suat

tich sat cling chi dat 97,2 %. Do vay nhiét d6 va thoi gian tich hop dé hoa tich 1a 90 °C va

60 phuit.

Tém lai: Diéu kién thich hop dé hoa tach sat tir bin d6 bang axit HCI 1a:

Nhiét d9,’C:

Nong do axit HCI, %Kkd:

Luong axit, % so véi hop thic:

Thot gian, phit:

O diéu kién ndy hiéu sudt tich sét dat 96,3 %, hiéu sut tich nhom dat 97,8%.
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Hinh 31. Su phu thuéc hiéu sudt tdch sdt () vao néng dé HCI (C, %),
nhiér do (T, "C) va luong axit (Q, % s0 véi hgp thitc)

1 - Phu thude vao higng axit. 2 - Phu thude vao nong dé axit; 3 - Phu thudc vao nhiét do

Dung dich sau khi hoa tich dugc dung dé két tia Fe(OH); va diéu ché oxit sat hoat
tinh (Fe;0,) theo so do sau:

Bunde HCI NaOH

Hoa tich i . Keét tha L
Fe, Al ——Pi Locria L, Fe(OH), [~ Loc |3l Khinudc

0 . :
Ba thai Dung dich dé xu -
1y moi trudmg Nung khu

H

w

70 Fe;0,



Qua trinh két tha duoc tién hanh dén pH = 5 d€ han ch€ k&t tha A(OH), hydroxit sat
thu duge c¢6 thanh phin nhu sau:
- Ham luong Fe.O.. %: 51.87
- Ham lugng ALO:. %: 20,27

Sau d6 tién hianh khir nude & nhiét d6 240 °C, 4p sudt 210 mm Hg va nung khit trong

dong H, & 350 °C véi lwu luong 60 ml/phiit.gFe,0;.

San phdm thu dugc dd dinh gid kha ndng phan dng v6i H,S, két qua cho thidy 1 g

mau phan ing dugc §1mg H-S.

Tuy két qué c6 cao hon so v6i mau Fe;0, thu dugce tir bin do khi ding axit H,SO, dé

tich nhom, nhung vin chua dat yéu cau.

Tém lai, huéng nghién ciru sit dung ba thai bun dé dé diéu ché& oxit sit hoat tinh lam
chat phan ing véi H,S khi khoan ddu khi 1a chua kha thi, do chi phi nhi¢u hod chat ma két
qua thu duoc van chua dat véu cau; mit khdc cén tim giai phdp tach riéng Fe(OH); va
Al(OH),.

3.5. NGHIEN CUU SUDUNG BUN THAI CUA NHA MAY ONG THEP TRANG KEM
Trong qua trinh sdn xudt, cdc 6ng thép duge tdy rira ddu md va loai bod oxit sat trén

bé mat bang axit HCl. Quy trinh tdy rira va xit [§ chdt thai clia Cong ty Hoa phdt nhu sau:

Ong thép dugc ngam vao bé chia NaOH dé tdy diu md, sau d6 nhing qua bé nudc
sach r6i 14n lugt qua bé axit HCl dac (c6 ndéng do 16 +17%) va bé axit HCl lodng, méi bé
c6 dung tich 10 m’, cu6i ciing dugc rlra bang nudc sach va dem di trang kém (theo so d6

sau):
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NaOH

" Bé nudc ria  Bé nudc ria  Bé dy gi Bé thy gi jBé nugc raa Bé& tdy ddu
| . bing HCI bang HC ddg| - md bing
: iodng | - NaOH

Thing trung
hoa

- rd

T i Bé chda
NaQH -

Bé chia

FeCly ~.- '
T

So dé xit I bin thdi ciia Cong ty Ong thép Hoa Phdt

Khi ham luong sit trong bé axit dac dat khoang 120 + 135 g/l ngudi ta s€ thai dung
dich nay vao thiing chnfa. Sau dé dung dich FeCl, tir thitng chia duge bom 1én thung trung
hoa. Nudc thdi chia NaOH ciia bé tdy ddu m3 ciling duge bom lén thing trung hoa bé
sung cung voi luong NaOH ‘dé"' trung hoa t6i pH = 6 réi loc ép, bun Fe(OH), duge déng

vao bao roi thai bo.

Bun thai ctta Cong ty Hoa phét di duge phan tich thanh phdn hod hoc chinh. Két qua
phén tich ghi trén bang 27.
Bdng 27. Thanh phdn hod hoc cua bun thdi, %

Chi tieu

Fe,0; ZnO Na,O Cl
Miu
M, 50,71 28,32 0,09 0,71
M, 65,41 10,23 - -
M; 73,27 0,61 | - -

* Téng luong Fe quy ra Fe,0,
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Miu bin thai sau khi sdy kho da duoc nghién ciru khir nuéc & nhiét do 240 °C, dp
| sudt 210 mmHg trong th&i gian 2h va nung khit trong dong H, & 350 °C trong th&i gian 1h
véi luu luong 60 ml/phit.g Fe,O;. sau d6 ddnh gid kha nang phan dng véi H,S cla san
phdm thu dugc.

Két qua thu dugc ghi trén bang 28
Bdng 28. Khd ndng phdn ung véi H,S cia cdc mau

) Kha néng phan ing véi H,S, mg/g Thoi gian dat t6i can
M Sau 30 phdt | Sau 60 phit | Dén khi can bang bing, phut
M, 70 84 7 90
M, 75 93 118 120
M, 107 170 291 | 180

S& di miu M, va M, c6 kha nang phan ing véi H,S thép 1a do trong bun théii con
chita lugng k&€m kha Ién (tr 10 d&€n 28 %). Trén gian d6 nhiéu xa tia X cling phan anh 5
diéu nay (hinh 32 va 33).

Luong k&m cd & trong biin thai 14 do thinh thoang ngudi ta x\r ¢ nhitng 6ng thép da
trang k&m khong dat yéu cdu, nhu vy ham luong kEm trong bin thai ludn thay déi va phu

thudc vao nhitg 16 hang ph€ phdm nhiéu hay it.

VN-HN-SIEMENS 05005 Mau Oxit Fe- MP2
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Hinh 32. Gidn do nhz Su xa tia X ciia mdu sdn phdm diéu ché tir ban Hoa Phdt
(chita 10 % ZnO)
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Hinh 33. Gidn dé nhiéu xa tia X ciia mdu sdn phdm diéu ché tix bun Hoa Phdt

(tap chdt kém 0,6 %)

Do vay, néu chi véi muc dich diéu ché oxit sat hoat tinh cdn ¢6 giai phdp tich riéng
ngudn thai dé d& chi phi héa chdt tach loai kém. Cu thé cdn dé xudt: khi x{r Iy nhimmg 16
hang phé€ phim sé tap trung nuéc thai vao bé chira rieng d¢é thu héi kém, con khi san xuit
binh thudmg, nude thai va bun thai chi chifa sét, lugng tap chat kém khong ding ké. Loai

bin thai nay duge ding lam nguyén liéu dé san xudt bot oxit sit hoat tinh.

Theo ché€ d¢ cong nghé da nghién cru O trén, san pham cé nhing tinh ch4t sau:

Chi tiéu: Mau tir blin Hoa Phat Mau cdia Singapore
Khéi lugng riéng, g/cm™: 4,1 4,5

Kich thudc hat, pm: <50 * -

Bé& mat riéng, m%/g: > 13,7 ** 5,7

Kha nang phan dng véi H,S, mg/g:  >125 125

* Phiéu phdn tich c& hat: bdng B.8 & phdn phu luc B
** Phiéu phan tich: bdng B.9 ¢ phdn phu luc B
*** Phiéu phdn tich : bdng B.5 ¢ phdn phu luc B
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So v4i miu san phdm cha Singapore, nhimg chi tieu chinh nhu bé mit riéng va kha
nang phan dng véi H,S déu hon han, nhung ty trong nhd hon do xuit phit tr ngudn
nguyén liéu va phuong phap di€u ch€ khic nhau.

Ngoai ra, ching tdi cdn do do nhiém tir bio hoa cha sin phdm ( phigu phan tich: hinh
- B.1, B.2 & phdn phu lyc B). Két qua cho thdy do nhiém tir bdo hoa clia san phdm diéu ché
tir bin thai cua Cong ty 6ng thép Hoa Phat tuong duong véi miu chao cia Singapo.

3.6. MO PHONG SO PO CONG NGHE SAN XUAT BOT OXIT SAT HOAT TINH TU
BUN THAI SAU TAY GI THEP

Dua trén k&t qua nghién ciru diéu ché bot oxit sit hoat tinh tir bun thai sau tdy gi cia
Cong ty Ong thép Hoa Phat ching toi dé xust so do cong nghé san xuat bot oxit sat hoat
tinh ding dé xir 1§ khi H,S khi khoan dau véi quy mo pilot 500 tan/nam (Hiah 34).

Bin thdi dugc siy trong 10 bing d6t than dén do &m nhd hon 1 %, sau dé duge
nghién dén kich thuéc nhé hon 0,05 mm. Ti€p theo vat liéu duoc chuyén vao 10 nung hiit
chan khong d€ khir nue. Ld nung hit chan khong ¢ dang hinh 6ng gém 2 16p. 6ng
trong bang thép khong gi c6 dudng kinh trong [a 400 mm, chiéu cao 2.500 mm. Ldép
ngodi x4y bing gach chiu nhiét, dudng kinh trong 13 600 mm. Vat liéu trong 16 duogc gia
nhiét bing khi néng do dot gas di tir dusi én trong vanh khan. Lo 1am viéc theo ché do

gidn doan.
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Sau khi ra khoi 10 nung hiit chan khong oxit sit dugc hé théng vit xoan chuyén vao 10
nung khi bing hydro. Lo nung khir 12 10 quay ciing bing thép khong gi, chiéu dai 4.000
mm, dudng kinh trong 400 mm , ¢6 18p 4o gia nhiét bang dién.

Khi hydro dugc lién tuc tudn hoin nhé& quat ddy véi 4p sudt 1,35 at. Sau khi ra khoi
16 dwoc hiit qua bo phéan tdch nudc va 1am ngudi, déng thdi dé ham néng hydro trude khi
vao 13. Luong khi hydro tiéu hao trong qua trinh khit dugc bd sung thudng xuyén bing
Iuong hydro méi.

Khi qué trinh khir dat yéu cau s&€ ngimg cip nhiét nhung lwgng hydro van duge tudn
hoan d€ 1am nguoi san phidm. Giai doan nay khi hydro tir 156 ra chii y&€u duoc trao d6i nhiét
v6i nudc & bé 1am lanh.

Khi nhiét d6 sin phdm dat 50 °C duoc théo ra dé déng bao.

Ché do van hanh cong nghé:
Giai doan sdy:

Do am vat liéu vao, %: 60 - 65
Do 4m vat liéu ra, %: <1
Nhiét do vat liéu, °C: 105-110

Giai doan khir nuédc;

Nhiét do vat liéu, °C: 240 - 260
Ap suit dinh 16, mmHg: 210
Nhiét do khi chdy & ddy 16, °C: 250 — 280
Thoi gian lwu 1 mé liéu, h: 2
Giai doan khir bang hydro:

Nhiét d6 vat Liéu khi khir, °C: 340 - 350
Ap suft hydro, at: 1,35
Thoi gian luu 1 mé liéu, h: 1

Nhiét do vat liéu khi lam nguoi, °C: 50
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Danh muc cdc thiét bi chinh cho ddy chuyén pilot 500T/n

STT Tén thiét bi S6 luong Dac tinh ky thuat
Nang suat: 200 kg/h.
Buéng dét than va dudng dan khi néng:
i Gach chiu nhiét
1 Lo sdy bang 1 San sdy: thép tAm.
S san: 3 m’.
Quat N=0,5kW.
) Miy nghién bi ) Nang sua’t:. 200 kg/h.
Pong co giam t6c N=4,5kW
Nang sudt: 300 kg/mé.
’ ¢ = 400 mm, h = 2.500 mm
3 Lo nung hit chan 1 Lop trong: thép khong gi.
khong
Lép ngoar: gach chiu nhiét.
Quat hiit N =28 kW.
Nang suat: 300 kg/mé.
Thép khong gi.
4 Lb nung khir | ¢ =400 mn:x, L = 4.000 mm.
Gia nhiét bang dién: 33 kW
Déng co giam t6c N = 3 kW,
Quat N =1,2 kW
Du tinh gia thanh san pham
1. Kha&u hao thiét bi
- Téng chi phi ddu tu cho thiét bi: 2.000.000.000 dong
- Thoi gtan khau hao: 10 nam.
- San lugng: ‘ 500 Tan/nam.
2000000000

- Chi phi khau hao cho 1 t4n san phdm la: = = 400.000 dong

10.500
2. Chi phi nhan cong
- Lao dong truc tiép 1am viéc & cdc khau san xuat 1a: 9 ngudi.

- Lao dong k¥ thuat 1 nguoi (tinh bang 2 lao dong truc tiép).
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- S8 ngay lam viéc trong nam: 300 ngay.

- Luong san phdm sin xuét trong 1 ngay: ?)Tg = 1,67 tin.

- Gid tri 1 ngay cong (k& ca bao hi€m xa héi, bdi dudng doc hai): 80.000 déng.

~ Chi phi nhn cong cho 1 tin san phim [a: S0 _ 537,000 déng.
3. Chi phi nguyén, nhién vat li€u
STT Tén chiing Pon vi i hiong Dcn? gia, Thénh tién, Ghi chii
loai déng dong
1 Biin thai Tan 2,9 100.000 290.000 | Van chuyén
2 Than ks 370 4000 | 1.080.000 |
3 Dién kWh 300 1.700 510.000
4 Gas kg 38,7 12.000 464.400
5 Hydro kg 4,2 40.000 168.000
6 Nuéce m’ 3 6.000 18.000 | Lam lanh khi hydro
Tong cong 2.530.400
4. Gid thanh xu4t xuéng cho mot t4n san phim
STT Khoan muc Chi phi (déng)
1 Kh#u hao thiét bi 400.000
2 Nhan cong 527.000
3 Nguyén, nhién vat liéu 2.530.400
Tong cong 3.457.400
CHi tiéu chdt luong sdn phdm:
Tinh tan: : khong tan trong nudc va dau -
Khéi lugng riéng, g/cm™: 4,1
Kich thuéc hat,: 1,5 + 50,0 um 100%
2,0 + 20,0 pm 90
Bé mat riéng, m*/g: > 10
Kha nang phan ing v6i H,S, mg/g: > 125

Cic chi tiéu néu trén s& duge hiéu chinh phi hop sau khi duoc trién khai san xuat thit

nghiém dai ngay & quy mo pilot.
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KET LUAN

Dé 1ai di trién khai nghién ctru diéu ché bot oxit sét hoat tinh dé xir Iy H,S khi khoan

d4u theo cic noi dung sau:
- Nghién ciru phuong phap diéu ché Fe,O, tit dung dich FeCl,.
- Nghién ctu phuong phip diéu ché Fe,O, truc tiép tir dung dich Fe(l,

- Nghién citu diing ba thai buin do cla cong nghiép san xuat alumin 1am nguyén liéu

ddu d€ san xudt oxit sit hoat tinh.

- Nghién ctru diing bin thai hydroxit sit (II) cia co sd san xuét Sng thép ma kém

lam nguyém liéu.

So sanh cdc phuong phap diéu ché Fe,O, ndi trén thdy rang phuong phép ding FeCl,
két tha thanh Fe(OH), sau dé x{ 1y nhiét truc ti€p ¢6 nhiéu wu diém do khong cén chat

oxy ho4 1a clo, san ph&m lai c6 kha ning phéan tng véi H,S cao hon.

Diém méi clia phwong phdp nay la: khoéng qua budc chuyén két tita Fe(OH), thanh
Fe(OH), va qué trinh khit nudce cua hydroxit sét duge thuc hién dudi 4p suét thdp, nho dé

sén phdm c6 bé mat riéng Ién, d6 xOp cao va kha nang phén iing véi H,S cao

Phuong phédp nay hoan toan dp dung duoc cho viéc san xuit bot oxit sat hoat tinh tix
bun thai, nude thai clha cdc co s ma dién, san xudt 6ng thép trang kém hay chat thai cia
san xudt bot mdu titan trén co s phan giai quang ilmenit bang axit vo co. San phim thu
duogc c6 nhiéu chi tiéu chinh cao hon méu chio hang ca Singapore.

Dua trén két qua nghién ciu, chiing t6i da dé xuit so d6 cong nghé san xuit bot oxit
st hoat tinh & quy mo pilot nang suit 500 T/n, gém céc thi€t bi chinh, tinﬁ todn chi tiéu
tieu hao nguyén vat liu. Khi duge trién khai san xuit thir nghiém dai ngay, cic chi tiéu

kinh t& - k¥ thuat s€ dugc hiéu chinh chinh x4c hon.

Maiu san phim hién dang dwoc gi6i thiéu véi nganh Cong nghiép Dau khi dé phat
trién ti€p.
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PHAN II
NGHIEN CUU CONG NGHE SAN XUAT SET HOU CO
CHUONG 1

TONG QUAN
1.1. KHAI QUAT VE KHOANG SET

Khodng sét ton tai trong tu nhién & dang cac 16p mong, ¢6 kich thude nhd hon 2 pm,
c6 tinh déo va dé& phan tan trong nudc. Chiing lién két véi nhau bang luc Van der Walls.
Bing cdc phuong phdp nghién ciu cdu tric ngudi ta bi€t duge khoang sét 1a mét loai
Alumino silicdt dugc cdu tao t cic tf dién oxit silic (SiO,) lién két véi céc mang bét dién
(MeOg) trong 46 Me c6 thé 1a Al hoac Mg. T4t ca cdc khodng sét déu chifa hai nguyén t6
.chinh 12 Si va Al, 1.1goa?1i ra con cé cdc nguyén t& khac nhy Fe, Mg va mot lugng nhd Na,
K, Ca.

Tinh ch4t dac trung clia khodng sét 1a kha nang truong nd khi hdp phu nudc ciing nhu
céc chit phan cuc (glycol, glyxerin). Do vay khoang sét duoc phén chia lam hai loa:
truong né va khong truong nd. Sét truong nd cé tén goi chung la Smectite. Ngoai ra
Khodng sét con khic biét nhau vé khoang cich co ban dy, (basal spacing). Dua vao cic
dic diém trén ngudi ta phan loai khoang sét theo bang 29 [24]:

Bdng 29: Phdn loai khodng sét

Sét truong nd 'Ihé::nhl;nphha‘n oo, tsfl:;hgoﬁg Thanh phan chinh do™”
Smectites 1 K.Al (Fe, Mg luong nho) 10
Beidellit Al 17 Glauconit K, Fe**, Fe** 10

Montmorillonit®” %éi;gﬁtfg)y 17 Celadonit K, Fe**, Fe*, Mg, Al 10
Nontronit Fe™ 17 Clorit Mg, Fe Al B 14
Saponit Mg, Al 17 Berthierin | Fe® AL (Mg luongnhd) | 7
Mg, Fe**, Al '
Vermicuilit (Fe* luong 15,5 Kaolinit Al 7
nho)
Halloysit . Al 10,2
Sepiolit Mg, Al 12,4
Palygorskit Mg, Al 10,5
Talc Mg, Fe** 9.6

(*) : Khodng sét bdo hod glycol. (**) : Montmorillonit ¢6 nhiéu Mg cé 1én goi la Hectorite
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1.1.1. C4u tric cia khoang sét

Khodng sét tr nhién c6 c&u tric 16p. Céc 16p ciia khosng sét dugc tao ra tir hai don vi
c4u tric co ban 1a tf dién SiO, (Hinh 35a) va bat dién MeO4 (Hinh 35b) trong d6 Me ¢6
thé 1a Al, Fe, Mg... :

Trong tf dién oxit silic, b6n nguyén tir Oxy bao quanh mot nguyén ti silic nam &
tam. Silic c6 thé bi thay th€ bdi nhém va 46i khi c6 thé bang Fe*. T4t ca cc anion trong
t¥ dien déu 13 6xy. Cic nguyén tir Si trong t dién lién két v6i nhau qua mot nguyén tir
oxy goép chung (goi 12 nguyén tlt 6xy gop chung) tao thanh mang ti dign. Cic nguyén tir
6xy gép chung nim trén mot mat phang dugc goi 1a 6xy ddy. Cic nguyén tir 6xy & cudi

mang tif dién goi 12 6xy dinh (hinh 35a).

| |
g 3
Pon vi ciu tric 17 dién Mang tit dién silic
Si0,
Hinh 35a

Trong don vi céu tric bét dién, cdc cation nim giita thudng 1a Al, Mg, Fe?*, déi khi
c6 thé 1a Fe™, Ti, Ni, Zn, Cr.... Cic cation nay lién két voi 6 nguyén tir 6xy hay nhém
hydroxyl nim ¢& dinh. Cac cation trong cdc don vi bat dién lién két véi nhau qua cac anion
g6p chung (O* hoic OH) tao thanh mang bat dién (hinh 35b).

Pon vi cdu triic bat dién Mang bat dién

O : AI* hoac Mg** O Hinh 35b
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Cic don vi cfiu tric trong cic mang bét dién vh mang t dién lién két v6i nhau theo
mot trat tr nhét dinh, theo d6 cation trong bét dién lien két vdi cation tf dién qua cic
nguyén tir 6xy dinh (hinh 36).

Oxy ddy
T dién R

Oxy dinh
Bat dién Hydroxyl

Hinh 36 : Lién két it dién va bdt dién qua cdc anion 6xy

Cic mang tf dién va bat dién c6 thé két hop véi nhau theo kiéu 1:1 (I mang tif dién
lién két voi 1 mang bat dién) hoac 2:1 (16p bat dién xen giira hai 16p t& dién) hoac 2:1+1
(c6é thém mot 16p bt dién xen gitra) dé tao thanh nhitng khodng sét khdc nhau. Trong
cling mot cdu tric ¢6 hai dang: diocta vi triocta. Déi véi dang diocta thi trong mang bat
dién cit ba vi trf tam bat dién thi c6 2 vi tri 13 jon kim loai hod tri 3 (thudng 12 AP*), con
mot vi tri bo tréng. Trong khi d6 dang triocta méi vi trf tam bét dién déu bi chiém gilr boi

mét ion kim loai hod tri 2 (Mg**). Montmorillonit cé cdu tnic diocta 2:1.

Su k€t hop 1y tudng ciia mang i dién va bat dién cho cdu tric cin bang vé dién tich.
Tuy nhién trong thuc t&€ mot phén cation trong tam t& dién hodc bt dién bi thay thé bang
cation ¢6 hod tri nhé hon, vi the tao ra dién tich am trén bé mat [25]. Su thay thé ndy goi
la thay thé dong hinh. Vi du Silic trong tf dién bi thay thé bing st hay trong bt dién
nhém bi thay th€ bing magie. Dién tich 4m trén bé mt s& duge trung hda bing cdc cation
Ca®*, Na*, K*. Céc cation nay c6 thé bi thay th€ bing cic cation khdc, vi vay duoc goi 1a
cation trao d6i (xem hinh 37, 38). Nh& vio tinh chat nay ma mot s6 khodng sét c6 kha

nang phan ting hoa hoc cao.
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Hinh 37. Cdan bdng dién tich bé mdt
Na'+—— Cic cation lién két bé mat — Na*
o Céc dién tich am du thira ~
0—0 ‘ o o Lo+
] | ~ | l 1 f :
J - \S / / \ / ~— / \Si _+ Leps
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+ O O

Hinh 38. Hat sét tich dién dm do sy thay thé AP+ bing Mg**
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C4u triic va tinh chat ciia mét s6 khodng sét duoc trinh bay & cdc bang 30, 31 [26]:

Bdng 30. Cdu triic va tinh chdt ciia mét s6 khodng sét

Tinh chat Cao lanh Mica Mont* Attap* Chlorite
Kiéu 16p 1:1 2:1 2:1 2:1 2:1+1
C#u tric tinh thé 16p 16p 16p i6p 16p
Kich thudc hat () 0,5-5 20,5 0,1-2 0,1-1 0,1-5
Dién tich bé mat 15-25 | 50-110 | 30-80 200 140
BET-N2-m2/g
Dung lugng wao oty 5 5 10-40 | 80-150 | 15-25 10-40
cation meq/100g
D6 nhét trong nuée thap thap cao . cao thap

2 ) , . keo tu it

Anh hudng chamusi | keotu keo tu keo hodc khong keotu

Mont*: Montmorillonite
Attap™: Attapulgite

Bdng 31. Cdu triic va tinh chdt cia mot sé khodng sét

Nhém Ciu tric Dlenﬂi;h ” Cation trao doi Kl;gnénice}ilo)c o ¢ ruznﬁzln &
(Culong/cm?) !
Kaolinite | 1:116p khéng khong 7.2 khong
Talc 2:116p khéng khong 9,3 khéng
Smectite 2:116p | 03-0,6(* | Na*, Ca™, K*, Mg” 11-15 cé
Vermiculite | 2:116p 1,0-40 K*, Mg* 14-15 )
Mtite 2:116p 13-20 K* 10 khong
Mica 2:116p 2,0 (%) K* 10 khong
Chlorite 2:2 16p thay déi khodng Bruxit 14 khéng
Sepiolite cl%ulél khong khong 12 khong
Palygorskite cﬁ;{’)i nhé khéng 10,5 khéng

(*} C6 tai liéu cho rdng dién tich bé mdt ciia Smectite cé thé nr 0,2 dén 0,9 va déi véi Mica la 0.9
dén 1,0 :
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1.1.2. Cac phuong phap nghién ciru cau tridc khoing sét

C6 thé ding cic phuong phap nhu nhiéu xa Ronghen (XRD), phan tich nhiét trong
luong (TG), phan tich nhiét vi sai (DTA), quang phé hong ngoai (IR) va hién vi dién tir
(SEM, TEM) dé nghién cifu cau tric ctia khodng sét [24].

- Phuong phap

—
1
in
[o=]
>
o
B
"]
=)
>D

nhifu xa Ronghen
(XRD): Phuong phip
nhiéu xa Ronghen
(XRD) cho biét khoang
ciach co ban (dy,) giita
céc tinh thé sét. Vi du

o Ve T I‘ L . T L I' 29
- bang phuong phip XRD 0 10 20 30 40 50 60 70

Montmorillonite

(_

ta c¢6 thé biét d,, cla . ] o 5
o Hinh 39 : Phé Ronghen cua mot loal sét bentonite

Montmorillonit & trang
thdi khan (nung & 200 °C) 12 9,6 A , & trang thai 4m (trong khong khi) 1a 15 A° va khi
bdo hoa glycol cé gia tri 17 A° dgy cha kaolanh 7,01 A’ chia thach anh 4,25A° cba
felspat 3,2 A®. Ngoai ra bing phuong phip nay cling ¢4 thé x4c dinh gén diing thanh phan

khodng vat.

- Phan tich nhiét vi sai (DTA) va

Hinh 40 : 6148 DA DTa CUA KHOANG SET

nhiét trong lugng (TG):
Phuong phap nhiét vi sai (DTA) 12 o |
phuong phdp rét phé bién dé nghién ctu |
AT _—

! . 3. - — S \
su bi€n d6i pha ciing nhu cdc phan ing v Y4 \

hod hoc x3y ra trong qud trinh gia nhiét

Nuwde trong mang
tinh thé " Tii kéitinh

Vat chat (Vél toc dé tz'mg nhlét déu dz'm) Théi gian vi nhiét &

_—

Su bién ddi nay dugc ghi nhan bang céic
hiéu tng nhiét (toa nhiét hoic thu nhiét)
x4y ra trong qua trinh gia nhiét. D4 thi biéu thi sy bién d6i nay goi 12 gian 46 DTA. Mébi
mot chdt déu c6 gian d6 DTA dac trung riéng clia minh.
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Tai nhiét 40 ma c6 hidu ng nhiét

x4y ra ngudi ta quan sdt thdy su thay ~ T W
ddi trong luong chil yéu ]1a do m#t nude

@4 bi hdp phu tir trén bé mat hoac trong DTA

cdu triic hoic do phan huy mot phdn \1] : R
cfu tric. Phép do su thay déi trong Y

lugng vat chat trong qué trinh gia nhiét e\
goi 13 phuong phdp phan tich nhiét \\—xb____\\

trong lugng TG. Trong thuc t&€ ngudi ta \

thudmg tién hanh do TG va DTA déng - \\w_
thoi. C6 3 hiéu Ung thu nhiét diac tnmg

cho montmorillonit (mont) trong qui b wm w0 @ w0 w o
trinh gia nhiét. Hiéu tng thu nhiét thy Hinh 41. Gidn dé phdn tich nhiét
nhdt xay ra trong khoang nhiét do tir I — Hiéu ung thu nhi¢

L 2 — Hiéu itng tod nhiét
110 - 220 °C twong dng vGi qua trinh

tdch nuéc vat 1y & khoang gitra cdc 16p

cdu triic va trén bé mat cua hat sét. Hiéu tng thit hai xay ra trong khoang nhiét d¢ tir 500
— 720 °C teong Ung véi qud trinh phd vd lién két cba cidc nhém hydroxyl trong mang ciu
triic, din dén sy mat nudc héa hoc trong mont. Hiéu ung thit ba dic trung nhét trong
montmorillonit xdy ra trong khoang nhiét do tir 700 — 900 °C, ¢ nhiét d6 nay mang tinh
thé cia montmorillonit bi phd hiy hoan toan. Néu tiép tuf: tang nhiét do thi

montmorillonit s€ bi thiéu két va néng chay & 1200 — 1300 °C.,

. - Phén tich hong ngoai (IR): Phuong phdp IR (thudng dugc sit dung sau khi da cé két
qué phan tich Ronghen) diing dé€ phan tich cic dic diém va cic lién két giita cac nguyén
tir trong mang ludi tinh thé khodng sét. Theo mot s6 tdc gia, trong dai budc song héng
ngoai tir 400 dén 4000 cm™ cho biét nhiing dac dong lién két trong mang c4u tric ciia
montmorillonit. D4m phé hap thu clia dao dong bién dang Si-O" trong ti dién SiO, nim
trong khodng 420 dén 470 cm™’. Ddm phé dac trimg cho lién két Al-O trong bt dién nim
trong viing 815 cm''. Nhém OH trong mang uéi duoc dac trung bing d4m phé nim trong
ving 3600 cm.

- Phuong phép hién vi dién tir quét (SEM):
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Bing phuong phap hién vi dién ti¥ ta biét dugc su phan bs va sap x&p cac hat khodng
sét. Phuong phép nay c6 thé x4c dinh nhanh chéng c4u tric va hinh dang céc hat sét trong
khong gian ba chi€u.

1.1.3. Sét Bentonit

Bentonit 1a khodng sét goi theo tén clia mo sét “Benton” & My, ¢6 thanh phén chinh
13 montmorillonit véi coéng thiic héa hoc téng quit (OH),ALSigO,.nH,0. Ngoai
momrmorillonit, trong bentonit con ¢6 mot s6 khodng khiac nhu kaolinit, Clorit, mica,

canxit, thach anh, cdc mudi kiém...

Trong thanh phdn héa hoc cia montmorillonit ngoai hai nguyén t6 kim loai chinh la
Silic va nhém con ¢6 cic nguyén t6 khic nhu Fe, Ca, Mg, Ti, K, Na. Ty 1& Al,05: Si0; cia
montmorillonit nim trong khoang 1:2 dén 1:4. Trong thuc t€ ngudi ta chia bentonit thanh

hai loai :

- Bentonit truong nd c6 thanh phidn chinh 1& montmorllonit Na, con goi la
Bentonit.Na. Khi bdo hoa nudc thé tich ciia Bentonit.Na c6 thé tang 20 l4n.

- Bentonit khong truong né ¢6 thanh phin chinh 12 montmorillonit Ca, cdn goi 1a
bentonit.Ca.

1.1.3.1. Cdu triic tinh thé va thanh phdn hod hoc cia Montmorillonit

Montmorillonit 14 aluminosilicat tu nhién c¢6 cau tric 16p 2:1 dang diocta. Cau tric
tinh thé cia montmorillonit dugc cdu tao tir hai mang tif dién két véi mot mang bat dién &
gitta. Giita céc 16p céu triic 12 cdc cation trao d6i va nude hydrat. Trong mang ciu tric cha
montmorillonit thudng xay ra su thay thé ciia cdc cation. O mang bat dién AI** bi thay thé
bing Mg2*, con & mang t dién Si** bi thay thé bai AI** hoac Fe™. Luong Si** duoc thay
th€ bing AI** khong vuot qud 15%. Su thay thé trén duoc goi 1a su thay thé .dc‘ing hinh. Su
thay th€ d6ng hinh 1am cho bé mit tinh thé montmorillonit xudt hién dién tich am. Cic
dien tich 4m nay duge trung hoa bing cdc cation (Na*, K*, Ca?*, Li*...) nim gitia hai phién
sét. Cic cation nay dé bi hydrat hod khi tiép xic véi nudc va dé dang duge thay thé bang
cic cation khdc. M6 hinh c4u triic montmorillonit dugc trinh bay trén hinh 42, 43 [26,
271

Chiéu day chia mot 10p ciu tric (dyg,) 12 9,6 A° (d&i véi sét kho). Khi hdp phu nudc
thi chiéu day cta I6p cfu tric khoang 15 — 20 A°. Chiéu day nay cé thé ting dén 40 A°
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khi cdc cation trao ddi dugc thay thé bdi cdc ion vo co phan cuc, cdc phifc co kim, céc

- -,

polyme v& co, c¢ic phan tf hilw co, cic phin W oligome...

a |\
Q Ao
EAY
._.‘Q’\,,"—.A!_
© AL .‘v o Oxy
Hydroxyl
Nhoém, Magie

@@ Silic va Nhom

Hinh 42 : So do cdu triic khong gian ciia Montmorillonit
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20H

4Al +12

40,

20H -10

4Si +16
60 -12

60
4Si
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Hinh 43. Su sdp x€p cdc nguyén ut trong mot don vi cdu triic cia Montmorillonit

Cong thitc hoa hoc dai dién cho montmorillonit ¢6 dung luong trao déi cation (CEC)
tir 70 dén 100 meq/100g sét kho:

[(Si3.3sA10.12)IV(A11.64Iieﬁ.osMg0.36)VI010(0H)2]2-
Mg gv

M, : cation trao déi hod tri 1, IV va VI : s6 phdi tri ctia tif dién va bét dién.

Thanh phdn hoa hoc cia mét s6 miu bentonit nudc ngoai duge trinh bay & bang sau.

Bdng 32. Thanh phdan % oxit cia khodng sé, %ot

Si0, | ALO, | MnO | MgO | CaO | Na,0 | K,0 | TiO, | Fe,0, | MKN

Miu
1 53,53 | 13,5 0 2,04 1,29 5,78 0,98 0,48 | 3,52 | 18,75
2 60,95 | 12,99 | 0,04 3,55 1.4 2,92 0,53 0,18 2,15 | 13,88
3 42,48 | 1424 | 0,22 2,69 1,17 2,98 0.27 1,68 | 15,64 | 18,21
4 46,3 119,08 | 0,03 1,86 | 325 335 0.41 0,76 474 } 19,48
5 47,31 | 19,29 | 0,04 1,15 3,41 3,06 0.44 0.86 5,37 | 18,62
6 57,79 | 15,15 | 0,03 3,48 1.4 3,13 .99 0,32 2,1 14,05
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1.1.3.2. Cdc tinh chdt cua sét Bentonit
1. Tinh chdt trao d6i ion

Trong mang ciu tric cia mont, thudmg xay ra su thay th€ dong hinh cia céc cation.
( mang 1 dién cation héa tri bon Si** bi thay thé bdi Al** hoac Fe** con mang bét dién
Al* ciing c6 thé bi thay thé bdi Mg™, Fe**, Zn®, Li* ... Su thay thé cation hod tri cao
bang cic cation hod tri thdp hon giy ra su thiéu hut dién tich duong trong céu triic tf dién
va bit dién tao ra dién tich am trén bé mat phién sét. Dién tich 4m nay duoc trung hoa bai
céc cation hap phu trén bé mat cic phi€n sét. D6i véi bentonit sy thay thé dong hinh chu
yéu x4y ra trong 1Gp bat dién giita hai I6p 17 dién cla phién sét. Lién két cha cation vdi bé
mat phién sét 1a lién két tuong déi yéu, vi vay cic cation ndy dé dang di chuyén trén bé
mit va trao déi véi cac cation khdc. Kha ning trao déi cation cita bentonit phu thudc vio
héa tri va bin kini} ion cia céc cation trao déi. Cation cé héa tri nhd va ban kinh ion nhd
thi d& bi trao ddi hon. O cing nong do kha nang thay thé cla cdc cation theo trat tu sau
[26]:

H*> Al”* > Ca?* > Mg?* > K* > NH,* > Na*

Ngoai ra, do su gdy vd cac phi€n sét, & cdc canh bén méi hinh thanh xuat hién mot

vai nhém méi cua ciu tric silic mang tinh axit y&u hoic mot vai nhém cé ciu tric

aluminat mang tinh bazo yéu. Dién tich trén cdc canh mdi hinh thianh phu thuéc pH moi

trudng trong do phién sét ton tai (xem hinh 44).

0 OH 0 OH OH
s \Sl/ 7 \S,/ VA4
+ ! S
| H | OH 1
O <l ? <> 0
HO—Al—OH" ;iu— OH ,;iu_ 0
l
OH OH OH

Hinh 44: S tich dién canh bén ctia phién sét phu thuéc vao pH

Béng mot sO phuong phdp, ngudi ta xdc dinh dugc tdng s6 cdc cation trao déi trén
moét don vi trong luong sét. Gia tri d6 duoc goi 1a dung lugng trao déi cation (CEC), dugc
tinh bang mili duong lugng gam (meq) / 100g sét kho.
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vi tri trao d6i bén trong

o
O Q
q
QC_)O
[ @

Hinh 45. Cdc vi tri trao doi cation trén hat sét (vi tri trao doi ndy ciing giong nhu
vi tri hdp phu va hdp thu ciia nudc trong khodng sét truong nd)

Dung lugng trao déi clia sét bao gém hai phin: Dung lugng trao déi cation trén bé
mit va dung hrong trao d6i cation bén trong (hinh 45). Thong tin vé CEC cho ta biét s6
luong ion bi h4p phu nam giita hai I6p cha céu tric va s6 tam hdp phu bé mat. CEC trén
bé mat cia cdc phjén sét thong thudng 12 khodng 5 — 10 meq, trong khi d6 & gitta cdc 16p
céu triic thay déi trong khodng tir 40 — 120 meq. Ngudi ta ciing c6 thé phan loai sét dua
vao dung lugng trao déi ion: sét kaolinite c6 CEC thap (khoang 10 meq) va sét Illite va
Chlorite ¢6 CEC tr 10 — 40 meq, d6i v6i Montmorillonit tr 70 — 120 meq/100g. Mot
trong nhitng phuong phdp phé bién dé xic dinh dung lugng trao d6i cation ciia sét
bentonit 13 phuong phap xanh methylen C,¢H,N,SCl;.H,O (Theo tiéu chudn API-13B).

Do kha ning dé dang trao déi cation nén khodng sét c6 rit nhiéu ¥ng dung trong cic
linh vuc khac nhau. Vi du su trao d6i ion Ca** véi Na* da chuyén bentonit Ca kém truong

nd thanh bentonit Na truong nd t6t, tng dung d€ pha ché€ dung dich khoan géc nudc

Hoic trao d6i véi cac cation amin béc 4 trén bé mit sét dé tao thanh sét hiru co lam
thay déi co ban tinh chat co ban cia sét tir tinh wa nudc chuyén thanh wa ddu. Do vay sét
hitu co dugc ing dung d€ pha dung dich khoan géc dau, 1am phu gia ché tao vat liéu
nanocomposite, lam vat liéu xi 1y méi trudng... ' |
2. Tinh chdt ruong ndé

Truong nd Ia moét trong nhitng tinh chét dac trung cia khodng sét. Khi tiép xiic véi

nude hodc trong moi trudng khong khi 4m sét bi truong nd, thé tich ¢6 thé tang 1én tir 15
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dén 20 14n so véi thé tich ban d4du. Trong qua trinh truong nd, nudc x4m nhip vao va bi
giit lai trong khoang khong gian giita hai phién sét. Luong nudc nay (nuée hdp phu) phu
thudc vio kha nang bydrat héa cia cdc cation. Kha ning hydrat hod clia céc cation tiang

theo thit t sau:
Li* > Na* > NH,* > K' > Mg* > Ca®* > A" > H*.

Kich thuéc va hinh dang chia cdc cation nam & 16p gita ciing anh hudng dén su

hydrat hod va truong nd sét. Cdc cation cé ban kinh hydrat hod 16n s€ lam cho khoang

cach gitra hai phi€n sét rong ra, tao diéu kién cho sy truong nd sét [26].

Bdng 33. Duong kinh hydrat hod cua cdc cation kim logi

Cation Dlilgrl: %:"I;Ih h;glrr;:l fo?(]ﬁ") Cation Dlirgx? %:g)nh h)?if:? 1;501;1?20)
Lit 1,56 14.6 Mg 1,30 21,6
Na* 1.90 11,2 Ca?* 1,98 19,2
K+ 2,66 76 Al* 1,00 18,0
NH,' 2.86 5,0

Ngoai ra sy lién két cua cic cation kim loai véi dién tich trén bé mat phién sét cling
¢6 anh hudng dén su truong nd. Vi du ion Na* chi lién két véi mot tam tich dién am trén
mot phi€n sét, do vay khi bi hidrat héa, cdc phién sét dé dang tdch r&i nhau. Trdi lai cation
Ca® lién két vé6i hai tam tich dién Am trén hai phién sét [am cho cdc phién sét lién két véi
nhau chat ché hon. Diéu nay 1am han ch€ sy truong nd cia bentonit Ca. Trong méi trudng
nurée, do su truong nd, dy,, cla bentonit Na c6 thé ting tir 9,6 A° dén it nhit 12 17A° (hinh
46). Con dyy, cia bentonit Ca chi tang t 12,1A° dén 17 A° (hinh 47). Trong moi trudng
kiém bentonit.Na bj hydrat héa manh hon, dg, c6 thé tang t6i 40A° vi vay huyén phi
bentonit Na rit bén viing.

=N AN | Khoang cich tang lén it nhat 17 A
il
& ] ¢ | [\ —

Hinh 46. Su hydrat héa cia Montmorillonit Na
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Hinh 47. Su hydrat héa cia Montmorillonit Ca

3. Tinh chdt hdp phu

Tinh chit hip phu ciia bentonit duoc quyét dinh bdi tinh chét bé mat va cdu tric 16p
cha chiing. Theo tinh todn, dién tich bé mat ciia betonit vao khoang 200 - 760 m’/g trong
khi dién tich bé mat clia cao lanh chi 1a 15 — 20 m?g, cia silicagel khoang 300 — 600
m?/g. Dién tich bé mit cha bentonit gém dién tich bé mit ngoai va dién tich bé mat trong.
Dién tich bé mat trong dugc X4c dinh bdi bé mat clia khoing khong gian gilfa céc 16p
trong céu tric tinh thé. B& mat ngoai phu thudc vao kich thudc hat. Hat cang nho thi dién
tich bé mit ngoai cang 16n, do dé kha niang hip phu cang cao. Qua trinh hap phu xay ra &

ca bé mit trong 1an bé mait ngoai cha bentonit [27].

Su hdp phu & bé mat trong ctia bentonit chi xay ra khi chat bi hip phu 14 chét hitu co
O dang cation hoac chit hitu co phan cuc. Dé1 vdi cac chat hitu co ¢ dang cation thi
bentonit hdp phu chiing theo co ché trao d6i cation. Su hdp phu trao déi niy phu thude vao
dién tich, hinh dang, kich thu6c cha cation trao dé1 va dung lugng trao déi cation clia
khodng sét. Cac chat him co phan cuc ¢6 kich thude va khéi luong nho bi hdp phu bang
céch lién két truc ti€p véi cdc cation trao d6i nim gifta c4c 16p hoic lién két véi cdc cation
d6 qua cau H,O. Con céc chat hitu co phin cuc co6 kich thuéc va khéi lugng phén tir 16n,
Lién két truc tiép véi 6xy ddy cua ti dién trong mang ludi tinh thé bang luc Van der Wall.

Déi véi céc chat hitu co khong phan cuc, cdc chit polvmer va chét cao phén ti thi sy
hap phu chi x4y ra trén bé méit ngoai clia bentonit (hinh 48 va 49).
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1.1.3.3. Ung dung ciia sét bentonit trong cong nghiép va nong nghiép

Nong nghiép
- Chét don thic 4n gia sic

- Chét mang phan bén va thude trir sau
- Vat lién chng thim, gilf nudc xay
dung cdc cong trinh thuy loi, thuy dién

- Pha ché€ dung dich khoan
g6c nude
- Vat liéu 1am khuodn diic

e E—

Sét tdy trang

- Tdy méu cde sdn phim diu, md

- Tdy méu séan phdm ddu an.

Vat lieu xit Iy moéi trudng - Nguyén liéu gém
- X Iy nwéc thai cong | s, sit cach dién.
nghiép chita kim loai nang. - Chilt don bot

- Xir Iy ba thai phéng xa gidy, chit ling can.
- Lam sach nudc

- Tao gel rong my
phém, muc in, son.

Tinh ché

KHOANG SET (tuyén, 1am gidu) - Nguyén Li¢u san
BENTONIT > .| xust vat lieu nano
ham hrgng mont composite
> 90% - Chét nén (matrix)
trong xic tic
cracking.
h 4
-8ét hitu co

- Pha dung dich khoan goc ddu, md boi tron
- Vat ligu Jam sach niée bi nhiém bdn ddu, md, som...
- M¥ phdm (loai s& dung dung moéi)

Hinh 50. Ung dung cua khodng sét bentonit

1.1.3.4. Nguén khodng sét Bentonit tai Viét Nam

Tir cidc k&t qua nghién citu dia chét cho thdy Viét Nam ¢6 ngudn khodng sét kha
phong phi, phan b& & cac viing nhu thung liing Song Ba (tinh Phi Yén), Di Linh Bao Loc
(tinh Ldm Pong), Gia Qui (tinh Ba Ria Viing tau), Tuy Phong (tinh Binh Thuan) ... Tuy
nhién hién nay chi ¢6 mo6 Tam b6 Di Linh Lam dong (da duge khai thac hon 10 nam nay)

va Tuy Phong (tinh Binh Thu4n) c6 trit lugng 16n c6 thé khai thac cong nghiép.

1. Mo sét Tam B6'— Di Linh (Ldm Déng)

Mo sét Tam B6 1 - Di Linh ¢6 dién tich phin b6 khoang 2,4 km? trén cao nguyén Di
Linh (Lam D6ng). Ngudén sét nay 1a san phdm phong hda tir vat liéu tro, tro nidi Iira, thuy
tinh ndi lira dugc ling dong trong méi trudng nudc. Sét ¢6 miu xdm xanh, xanh luc, vang
phot xanh hodac phdt ndu. Thanh phan chinh ctta sét Di Linh 1a montmorillonit canxi

chi€m khoang 35% + 40 %, ngoat ra con chifa cdc tap chit nhu kaolinit, canxit, dolomit,
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hydromica, vermiculit. Trit luong sét cha mo nay khoang gan 100 triéu tin [28]. Két qua
phan tich thanh phin héa hoc sét Di Linh duoc ghi trong bang 34.
Bdng 34: Thanh phdn héa hoc mdu sét mé Tam B6 — Di Linh

Ham lugng cdc Si0, | ALO, | Fe,0, | CaO | MgO 1. K0 | Na,0O | SiOy/ALO, | SiO.fFe,0,
oxit

% Trong luong 43770 | 1527 | 6,37 5,04 442 1,10 1,16 2,86 6,83

Dung lugng trao ddi cation trung binh khoang 40 meq/100g sét kho. Cation trao déi
chit yéu 14 Ca* va Mg?*, do d6 sét Tam B6 — Di Linh 1a sét thudc loai montmorillonit Ca
— Mg c6 hé s6 truong nd thap.

2. Mo sét Tuy Phong — tinh Binh Thudn

Binh Thuin dugce diac trung bdi khi hau khé ndéng, lugng mura it va 13 noi phan bo
rong rai d4 magma gidu kiém (giau Na va K), v6i nhimg dic diém trén sét bentonit tao
thanh béi hai qué trinh thuy phan va qué trinh hdp phu trao déi cation. Trif luong c6 thé
khai thdc dugc & Nha M€ khoang 42 triéu tdn, con & thung ling Vinh Hdo khoang 33 triéu
tén [29]. Ham luong Montmorillonit.Na trong sét Binh Thuén khé thdp, khoang tir 12% =+
20%. Tap chét chi y€u trong khodng sét 12 canxit, thach anh vi tinh thé, phenspate, cao
lanh...Thanh phan héa hoc clia bentonit & md Tuy Phong dugc trinh bay trong bang 35.
Bdng 35. Thanh phdn héa hoc mdu sét nguyén khai mé Tuy Phong

Ham lugng _ '
céc Oxit Si0, | ALO; | Fe,0; | TiO, | FeO | CaO | MgO | K,0 | Na,O | CO,
% 6845 926 | 2,1 | 049 | 048 | 58 | 1,51 | 1,26 | 1,87 | 3,31

Tir céc ket qua khdo sét dia chat néu trén, chiing t6i nhan thdy ring: Sét bentonit Tuy
Phong Binh Thuan thich hop lam nguyén liéu d€ sén xuit sét hitu co vi cac 1§ do sau:

Bentonit Tuy Phong - Binh Thuén 13 bentonit natri truong nd nén khoéng phai qua

buéc chuyén héa bién betonit canxi thanh betonit natri.
Ham luong oxit sit trong sét Binh Thuan thap (3%).

Tuy nhién, truéc khi sit dung cén phai tién hanh lam giau (tuyén) nang cao ham
lwong montmorillonit natri trong khodng sét Binh Thuan
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1.2. SET HUOU CO

Sét hitu co hay con goi 1a sét va ddu (organophillic clay) 13 sin phdm cha phan tng
trao d6i ion giifa sét inontmorillonit hoic hectorit ¢é cdc cation trao d61 Na*, Ca™ nidm &
gilta cc 1Gp sét vdi cdc cation hitu co, chil yéu 1a cation clia cic hop chit amin. Lién két
cla cdc cation hop chét amin ( amin bac 1, bac 2, bic 3, bac 4) véi 16p silicat cia
montmorillonit, hectorit. .. tao thanh mot tip hgp hitu co - vo co c6 cac tinh chat dac biét
. [30, 31, 32, 33].

Khédc véi sét thong thuong, sét hiru co khong phén tin trong nude nhung phén tén,
truong nd va tao gel trong cic dung moi hita co. Nh vao tinh chéit nay sét hitu co duge
ing dung trong nhiéu Iinh vuc khic nhau. Trong céng nghiép ddu khi, sét hitu co duge
ding lam chat tao gel pha dung dich khoan gdc dau, dung dich Paker, chét 1am sach dau
trong nhil tuong ddu nude [34, 35]. Ngoai ra sét hitu co con duge st dung lam phu gia san
xuét m& boi tron, khuon dic, son déu, muc, my phdm, chat chéng thdm va vat liéu lam
sach moi trudng [36]. Gén day sét hifu co con duoc st dung Iam phu gia cho cic Polymer,
resin va plastic v6i muc dich tang d6 bén co hoc, tinh chiu nhiét ctia vat. C4c vat liéu méi
nay dugc goi la vét liéu nanocomposite va duge sir dung nhiéu trong cdc [inh virc san xuét

oto, tdu bién, may bay...

D¢E dédp ting cdc nhu cdu k€ trén, hang nam & nudc ngoai san xudt khoang 50.000 dén
60.000 tén sét hitu co. Hién nay & nudc ta nhu cdu sét hitu co con rat khiém t6n, khoang
1000 tdn/nam. San phdm sét hitu co bdn trén thi trudng ¢é cdc tén thuong mai Benton 34,
Bara Gel, Claytone, VG-HT, VG-Plus... Gan day Trung Quéc ciing dua ra thi trudng cic
san phdm BS-1C va JF-38 duoc gidi thiéu 13 nhimg chat tao gel rét t6t trong moi trudng
dau.

Trong pham vi dé tai nay chiing t6i tap trung nghién citu cong righef: san suit sét hfrﬁ
¢o tr ngudn bentonit Viét Nam va bentonit Wyoming (r4t phd bién trén thi trudng Viét
Nam) thay thé c4c sét hitu co nhap ngoai dé pha ché dung dich khoan g&c ddu va mot s

Ung dung khdc trong nganh Dau khi.
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1.2.1. Su tuong tic giita khoang sét v6i cac hop chat hitu co, cdu triic ciia sét him co

Su tuong tic gita cic hop chét hitu co v6i cic khodng sét truong nd nhu
Montmorillonit, hectorite... d3 dugc Jordan nghién ctu tir nam 1949 [37] ti€p theo da c6
r4t nhiéu cong trinh ¢6 lién quan dugce cong b6 [38, 39, 40, 41]. Ban chét cha su tuong tac
nay la hap phu vat 1y cic chdt hitu co phan cuc va hdp phu trao déi céc cation hitu co va
anion hitu co trén bé mat trong va géc canh cua phién sét. Tuy nhién su hap phu cédc anion
hifu co 1én céc trung tam dién tich duong phan bo & bé mat canh va géc phi€n sét thudng
rat nho nén it dugc xem xét [42].

Su hé&p phu cdc chit hitu co phan cuc nhu rugu bac thép, glycol va cdc amin trén bé
mat phién sét cling tuong tu nhu hap phu nuéc ciing & mot mic nang lugng hdp phu nhu
nhau. Vi vay cdc hop chat hitu co phan cuc khi tiép xtc véi khodng sét s& dé dang ddy va
chiém ché cac phén tlr nudc ndm & khoang khong gian giita hai phién sét.

Cac phan ti phan cuc lién két y&u véi 6xy bé mat clia dinh ti dién SiO, ndm trong
don vi cfu tric sét bing luc Van der Walls. Do vay cdc phan tir hitu co phan cyc trén bé

mat phi&n sét rét linh dong va dé dang bi thay th€ bang céc phan tir khac.

Sy sap xép b6 tri cic phﬁn tu hifu co trong khoang khong gian giita hai phién sét phu
thuéc vao do phan cuc ciia chat hitu co. Phan tir ¢6 do phan cuc manh thi nim song song,
con phén tir it phén cyc hodc khong c6 mach hydro cacbon dai thi nim vuong géc voi bé
mat phién sét [43]. Tuy nhién d6i véi mach hydro cacbon qud dai thi cdc phan tir hitu co
s& nam nghiéng mot géc 70° so v6i bé mat phién sét. D&i véi cac phan tir hitu co ¢6 mach
iso hoac ¢6 vong thom cho dén nay ngudi ta vin chua biét duge chiing b tri, sép x€p nhu

th€ nao trong khoang khong gian giita hai 16p sét.

Céc phan tlr hitu co trong khodng khong gian gilta hai 10p sét c6 thé bi xé&p thanh lép
don hoac 16p kép tuy thudéc vao s6 nguyén tix cacbon trong mach hydro cacbon. Mach
hydro cacbon ¢6 nC < 13 thi phén tir hitu co chi che phli phi€n sét bang 16p don phéan ti,
14 < nC < 18 thi céc phan ti hitu co x€p thanh hai 16p, néu nC > 18 thi sip x&p theo kiéu
cu triic gia 3 16p (pseudo trimalecular structure) [44]. C6 thé minh hoa su dinh huéng va
sap x&p céc phan tit hitu co phan cuc tfong khong gian giira hai phién sét theo so d6 sau.
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Hinh 51. Sy dinh huéng va sdp xép cdc phdn ti hitu co phdn
cuc trong khong gian giita hai phién sét

Sau khi h&p phu c4c phan tir hitu co, khodng cdch bé mat giifa hai phién sét (dy,)
tang Ién, dong thdi bé mat trd nén wa ddu. Vi vay sét khong truong nd va phan tan trong
nude. Ngudi ta ing dung tinh chét niy d€ keo tu huyén phi sét bing céc chat hitu co phan

cuc.

Khéc véi chét hitu co phan cyc, cation hitu co thay thé cdc cation v6 co ndm & gita
hai phién sét va lién két chat ch€ v4i bé mit phién sét. Su twong tdc nay duoc goi 1a hdp
phu trao doi. Nguyén tr nito cha cation amin gén chat vio bé mat phién sét con dudi
hydro cacbon sé€ thay thé vi tri cac phéan tir nuGe da bi hap phu tir tru6c va nim song song
hodc vudng géc véi bé mat sét. Luong cation hitu co trao déi cé thé 16n hon dung lugng
trao d6i cation ciia sét. Vi hgp chét amin bac 4 c6 3 nhém methyl va 1 nhém hydro
cachbon mach dai thi montmorillonit ¢6 thé hap phu mot luong 16n cation hitu co bing 2,5
1an dung Iuong trao doéi cation ciia sét. Khi d6 lugng amin bac 4 du bi hdp phu vat Iy bdi
luc Van der Wall Ién trén céc cation hitu co dd bi hdp phu tr truéc. Theo B.K.G.Theng
[45] cdc cation amin bac 4 bi gilt trén bé mat sét bang lién két gifta nguyén tir hydro clia
cation amin véi 6xy dinh trén tif dién SiO, ctia phién sét. Véi mach hydro cacbon ¢6 nC <
8 thi luong amin bi hdp phu tuong duong véi dung Iwong trao déi cation ciia khodng sét.
Con nC > 8 thi lugng amin bi h4p phu s& 16n hon dung luong trao ddi cation cia sét. Khi

d6 cac cation amin bi hap phu s& sdp xép thanh hai 16p.
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So d6 dudi day trinh bay kha nang trao d6i cic cation hifu co v6i Khodng sét.

@ 1 &1 o 1 @ |

(a)

@i@ [ & |
S =

Cation amin bac 4

Hinh 52. So dé trinh bay su hdp phu trao déi cation amin bdc 4 trén bé
mdt cdc phién sét
(@) Su hdp phu trac dbi mét hiong mudi amin twong duong véi dung lgng trao doi cation cila sét.

(b} Sut hdp phu var Iy higng mudi amin du trén cdc cation amin dd bi hdp phu trén bé mdt phién
sét.

Su c6 mit cic phan tir hitu co trong khong gian giita hai phién sét da lam thay d6i
khodng cdch co ban dg,. Su thay déi ndy phu thuoc vao chiéu dai mach hydrocacbon
trong hop chét amin. Néu chét hitu co 12 amin mach thang c6 s& nguyén ti cacbon nC <13
thi dyy, 12 13,6 A®. Con 13 < nC <18 thi dy,; 12 17,6 A® (dy, clia sét kho khoang 9,6A0).

Qui luat nay da duge Jordan phat hién khi nghién citu phéan tmg trao déi cation gitra
sét bentonit v6i cac mudi amin. Ngoai ra 6ng cling tim duoc su tuong quan giffa ty 1& bé
mat phién sét bi che phi bing cdc hgp chét amin véi s6 16p phan tlit amin sap xép trong
khong gian gilfa hai phién sét, khi bé mit phi€n sét bi che phit hon 50% thi céc phan tir
amin bat diu sap xép thanh hai 16p. Céc s6 liéu trinh bay & bang 36 chi ra méi quan he

gitta chiéu dai mach cacbon, s6 1p cation hitu co, dién tich che phii va dg,.
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- Bdng 36. Anh hudng cia d6 dai mach alkyl dén khodng cdch I6p giita dyy,

Chiéu dai mach dop, 6 16p amin Dién tich sét bi che pht bdi amin

cacbon (nm) (nm?) (%)
0 0,96 - - -
3 1,35 1 0,38 23
4 1,34 1 0,44 27
8 1,33 1 0,69 42
10 1,36 1 0,81 49
12 1,74 2 0,94 57
14 1,74 2 1,06 64
16 . 1,75 2 1,19 72
18 1,76 2 1,31 79

B.K.G. Theng va D.J.Greeland [45] ciing tim thdy qui luat trén, ngoai ra con tim thiy
st phu thuéc clia dgy, vao luong hop chat amin bi hdp phu trén bé mat phién sét. Két qua
nghién citu cua cdc ong duoc trinh bay & bang 37.

Bdng 37. Su phy thudc ciia dy,; cua sét hitu co vao luong amin bi hdp phu

Tetra-n-propylammonium Tetra-n-butylammonium
Cmetogaty | 0@ | gy | @
0 12,0 14 12,8
16 12,8 20 13,3
23 13,8 35 14,0
58 14,0 54 147
72 142 65 14,7
88 14,5 84 15,5
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Khi nghién citu hdp phu va khir hép pbu hing loat mudi amin nhu cetyl piridin
bromide, cetyl trimethyl ammonium bromide, dodecyl piridin bromide trén bentonit,
W.U.Malik, S.K.Srivastava [39] da tim thdy qui luat sau :

- Luong cation amin bi hép
phu trén bé mat khong bi giéi han 560 r
. . \ 480
boi dung lugng trao do6i ion cua 5
= 400 |
bentomt. S0}
. , \ : € 200 |
- Ai luc hap phu cua bentonit = 240
E 160 | -
doi v6i cdc muéi amin tang ty 1é E %0 _
theo kich thuéc cua cation hitu co P S
nhd viéc tang lut Van der Wall 012 3 45 67 89
e s e e LA un . H
giita bé mat sét va phan tir amin. P
S s e inh 53. Su phu thudc luong amin cetyl
Dong thén cic tic ga ciing Hn Sup : oc ruong amty ry .
trimethyl ammonium bromide bi hdp phu trén
nhan thay cation hiru co ¢d kich bé mdt bentonir vao pH cua moi truong

thwéc cang lén va céu tric c¢dng kénh thi cang khé bi khir hdp phu ra khoi bé mat
bentonit. Vi vay sét hitu co tao thianh trén co s& trao déi cdc mudi amin bac 4 (dic biét

cation amin béc 4 ¢6 14 < nC < 18) rat bén vitng dudi tic dung cha cic dung mdi va nhiét.

Su hip phu cdc mudi amin trén bé mit bentonit ting theo nhiét d6 va pH cua moi
trudng. & pH cao (9 +10) thi cdc trung tm tich dién duong phan b trén géc canh phién
sét chuyén din thanh dién tich am. Do 46 su hép phu cation hifu co trén géc canh phién

sét cling xay ra.

~ Viéc nghién citu dong hoc trao d6i cation amin bac 4 (A*) v6i ion Na* hoiic Ca®* ¢6
trong dung dich va trén bé mat khodng sét (Z) da dugc B.K.G.Theng dé cap. Su trao d6i
giffa cation amin véi ion Na* duge thé hién bang phwong trinh (1) :

Na-Z + A" < A-Z + Na* (1)

Hang s6 can bang K duge xédc dinh bing phuong trinh sau:

N, my J

A}/Na =KS '[AyNa

K =
Nya_zm, '[Na Vo4 -[Na Y o4
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Trong d6 : |

N,z N,z : Phin tuong duong clia cdc cation (equivalent fractions) trong sét & trang
thdi can bing véi dung dich ¢ noéng dd mol m, my,.

[s» K : He s6 hoat dong clia cation amin va Na* trong sét.

Ya» Yna : HE s6 hoat dong ctia cation amin va Na* trong dung dich.

K : Hé s6 trao d6i chon loc.

Dua vao cong thic trén va cdc s& liéu thi nghiém tdc gid da tinh duge hing s§ can
bang K ctia montmorillonit Na va montmorillonit Ca déi véi cdc cation amin bac 4.

Bdng 38. Hé s6 hdp phu trao doi ciia monimorillonit

Cation hitu co Ka

Mont.Na Mont.Ca

Mono-methylammonium 2,0 1,9 x 10*

Mono-ethylammonium 2,2 2,5% 10

Mono-n-propylammonium 2,4 7.2 x 107
Mono-n-butylammonium 3,1 10,5 x 10
Tetra-methyiammonium 1,7 90,1 x 10*
Tetra-ethylammonium 8.0 19,2 x 10
Tetra-n-propylammonium 8,3 7.2 x 10*
Tetra-n-butylammonium 13,2 24,02 x 107

Tir bang trén nhén thdy hdng s6 cin bing cla phdn ing trao d6i cation cla
montmorillonit Na 16n hon r4t nhiéu so véi montmorillonit Ca. Vi vay d€ sin xuat duoc
sét hitu co thi cin phai chuyén hod montmorillonit Ca thanh montmorillonit Na, sau dé

mdi thuc hién phan dng trao déi véi cation amin béc 4.

1.2.2. Tinh chat truong nd va tao ciu tric (gel thixotropic) ciia sét hiru co

Mot trong nhiing tinh chit quan trong ctia sét hitu ¢o 1a tinh wua d4u, kha nang truong
nd, phan tdn va tao ciu triic trong dung moi hitu co. Nhar ¢6 cdc tinh chit nay ma sét hﬁ'u
co dugc sit dung trong nhi€u linh virc 1am chat tao c4u tric, tdc nhan 1am dic (thickening
agent) trong md boi tron, son ddu, my phdm, dung dich khoan g&c ddu, san xust vat liéu

nanocomposite. ..
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Chat luong cua sét hitu co duge dénh gid bing thé tich truong nd, thé tich sa ling
(cm*/g hodc ml/g) cha ching trong cic dung moi hitu co va tinh chét luu bién thong qua
gid tri do nhét () va ing sudt trugt Bingham (tg) cla sét hivu co trong dung moi. Céc gia

tri ndy cang 16n thi sét hitu co cang tot.

‘Co ché truong nd va tao céu tric cla cdc hop chét sét hitu co 14n ddu tién duge
Jordan nghién cifu vao nam 1949-1950 va ti€p sau 46 1a mot loat cac tic gia khdc nhu
Willians (1954), Damerall vad Milberger (1956), Vold va Phansakar (1962), Lagaly
(1987), Melberg (1990), Vasily N, Moraru (2002)... Céc tdc gia déu thong nhat cho réng
diéu kién cfn thi€t dé sét hiru co c6 thé tao dugc chu trnic gel trong diu va hydro cacbon 1a

tinh truong nd ndi phan t (intracfystalline swelling) va d6 phan tdn trong cdc dung moi.

~ Jordan 1a ngudi dau tién da tim thdy su phu thuoc thé tich truong nd clia cdc sét hir
co trong nitrobenzen vao chi¢u dai mach hydro cacbon clia amin bac 4. Sét chi truong no
v6i mach hydro cacbon ¢6 nC > 10 va khi dé twong duong v6i 50% bé mait phi€n sét bi
che pha. Tai diém nay sét méi bat ddu truong nd déng ké trong dung méi hitu co. Do
truong nd cyc dai (gan 50 cm?/g) twong ing véi mach hydrocacbon nC = 18 (xem biéu d6
hinh 54).

50 -
45 [
40 ] ]
@ 354
E —
2 30 -
©
80 25 -
c
= 20
™)
£ 151
10 4
5 -
0 T r'.[ T r-] T H L] L] T T 1 T
0 3 4 8 10 12 14 16 18 20
S6 nguyén tir cacbon trong mach
Hinh 54. Anh huong cua dé dai mach cacbon dén do
Iruong no cua sét hitu co trong nitrobenzen
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Ciing trong thdi gian nay Eners.A va Hauser [41] tién hanh nghién ciu phan dng trao
d6i hang loat hop chat amin v6i khodng sét truong nd. Téc gid da quan sit thdy chi tir
decyl amin (@C = 10) sét hifu co méi truong nd ding ké trong nitrobenzen (36ml/g),
dodecyl amin (nC = 12) ¢6 d6 truong nd 40 ml/g va octa decyl bentonit (nC = 18) c6 dd
truong nd 50 ml/g. Ngodi ra céc tic gia cling thiy do truong nd cla sét hitu co khong tang
tuyén tinh theo lugng amin bi hap phu trén bé mat sét. Do truong nd cyc dai (65,3 ml/g)
khi Iuong amin duge trao déi 1a 100 meg.

Bdng 39: Anh hudng ciia luong amin dén khd ndng truong nd ciia sét hitu co

Amin/bentonit (meg/100g) 50 | 75 | 100 | 125 | 150 | 200 | 300
Do truong nd trong nitrobenzen (ml/g) : 27,3 | 43,0 | 65,3 | 47,5 1 30,0 | 20,5 | 15,5

Nhiéu nim sau Vasily. N vi Moraru [41] khi nghién citu tinh chat chia hang loat sét
hitu co trong cic dung m6i khéc nhau ciing da tim thdy qui luat twong tu vé su phu thudce
ctia do hoa tan, do truong nd, tinh tao gel va khoang céch dy, vao cfu tric hod hoc cha
mudi amin b4c 4. Cac tic gia da nhan thdy montmorillonit chifa cic cation nhu dimethyl
diocta decyl amonium, octa decyl benzyl dimethyl amonium c6 dy, 16n nhat (dyo, = 23,5
A® =252 A%, d& phén tdn, truong nd trong cdc dung moi hitu co va ¢6 kha nang tao gel

cao. Con sét hitu co chita cation mach ngin thi khong truong nd va tao gel (xem bang 40).

Bdng 40: Cdc ddc trung cua sét hitu co phu thudc vao cdu triic cua ion Alkyl amoni

Alkyl_ arn(gnium Ki hicu doos Thfrggtgl 'trrg lir; i no ing sua:t truot x10(Pa)
ion {nm) (cm’/g) (10% sét trong toluen)
Sét Wyoming chua trao déi Na 1,21 0,3
" [(CH,),N(CH,),J* TMA | 1,38 0,5 0
[C,Hy,NH,T* HDA | 1,64 6,0 3,0
[C,¢H::NH,(CH,),NH,]* HTDA | 1,68 4,2 2.5
[C,¢HzN{(CH,CH=CHCH,);]* | HTBA | 1,92 27 15,8
[C,H,N(CH,) ,CH,C,H,]' |OBDM | 235 | 325 18
[(CH,),N(C,:H.,), I DMDO | 2,52 gel 85

Ghi chii : (a) luong cation hitu co trong sét 90meq/100g sét.

Tir bang trén nhén thdy sét hiru co chi truong nd va tao cdu tric khi cation him co

thay thé c¢6 mach hydro cacbon véi nC 2 16, va dat gid tri cuc dai khi nC = 18. Ngoai ra
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sir c6 miit cacbua hydro khong no va céc vong thom trong amin cling 1am tang dgg;. T va
thé tich truong nd. Cic nghién ciu da chi ra kha ning tao céu triic (tao gel thixotropic)
thong qua gi4 tri (ng sudt trugt T phu thuoc rit nhiéu vao mic do bé mat sét dugc bién
tinh (hinh 55).

Gia tnn 15 dat dugc cuc dai

. . . . Wyoming-OBDM 5% trong toluen
twong ¥mg véi luong amin phu

trén bé mat phién sét gian 100 18 - - 80

[ 3

. A | E

meq/100g sét. Ti€p tuc dua thém 5 167 -"'\-\ ‘./‘/_f1 470 - =

¥ 14 X L3

) ~ A - - LS A ! =

lugng amin vao bé mit sét thi 1 12 - W \_/,o 4 60 |

- b . ’
giam, trai lai dy,, va dién thé zeta 10{ « A {50 F
] g/ Dienthe \ 2L
(¢ ) ciing tang (dién thé £ phan 4. " Voo o
] 2 ” - =9 ,-/ 3 \ o~ . 30 -
anh do bén cia hé keo, khi £ giam .y o e =
. . . . ] ST i 20 i
thi hé keo ¢6 xu huéng bi keo tu). 2 A " L
0 T T T T T 10 ]

Tir s6 luong amin bic 4 bi hap 40 60 80 100 120 140

phu (tuong g véi 15 cuc dai) ¢ A, meq/100 g

Hinh 55. Su phu thuéc iing sudt trugt Tz va
khodng cdch co bdn dyy, vao sé mili

mat sét bi che phi. dwong luong cation bi trao déi (OBDM)

thé tinh duoc phin dién tich bé

Miic do che phu bé mit bdi cac cation alkyl amoni dugc tinh theo cong thifc :

B=(axwmxN,)/(@mxS,)
a: d6 hdp phu cation hitu co clia sét (milimol .g?)
®: dién tich bé mat riéng cla cic cation hitu co khi dugc x&p phang (m?)
N, : s6 Avogadro
n: s6 16p duge hap phu
S.. : dién tich bé mat riéng ctia montmorillonit — Na (520 m%/g) dugc tinh theo
phuong phap hip phu xanh metylen.
Déi véi montmorillonit — OBDM [C,H;,N(CH,),CH,C,Hs]* (a = 0,9 mmol/g,
©= 165 A%, n = 2) thi mc d6 che phii ]a:

0= (6,02 x 0,9 x 165) /(2 x 520) = 894 / 1040 ~ 0,86
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K&t qua trén di chi ra ring cudng do gel cuc dai (t5) nhan dugc khi hau hét cc trung
tam dién tich 4m cua sét dugc phi bdi céc cation amin bac 4. T.R.Jones [46] cling nhan

thdy diéu nay khi nghién ciu

d6 nhét cna sét hitu co v6i ham

1.4 :
lugng amin trong sét khdc 12 Ay |
nhau. ~ 1.0 1 // ' ‘l\\ |

(=) : \.\ ;
T sy phan tich trén c6 | 7, 0.8+ . \ !
+ 5
T, o L] - N |
thé rit ra két luan: kha nang é 0.6 ) v
tao cfu tric (thé hién bing do ;‘g 0.4 Y . |
|
nhét, d6 truong nd, Umg sudt | K 021 / ' *
trugt) cia sét hilp co trong 0.0 T . . . ; — '
‘ 75 80 8 90 95 100 105 110 115

- T khi cati
dung moi 16n nhét khi cation Ty Ie amin/sét (meq/100g)
amin c¢é mach hydro cacbon ,
Hinh 56 : Anh huong cua ty I¢é amin/sét lén do nhot

dai (n=18) hodc cé nhdém cua huyén phit sét hitu co

phenyl va lugng amin dua vao

tuong dwong véi dung lugng trao déi

cation ctia sét.
, 40 )
1.2.2.1. Anh hudng ciia dung moéi dén *
su tao gel cua sét hitu co :
30 4 _ {
Kha nang tao gel clia sét hitu co O !
: o 2 ab & |
trong dung moéi khong nhitng chi phu 3 o o°
. , : : 8 7
thuéc vao cdu triic cla cation amin, 3 W
lugng cation amin trao d6i trong sét 10
ma cOn phu thudc rat nhiu vao bian
chét cia dung moi. 0 y - - T
0 0.2 0.4 0.6 0.8 1
Bang thuc nghiém ngudi ta biét P/Po
dugc qud trinh tao gel cla sét hitu co | Hinh 57. Su phu thudc ciia dyy, ciia dodecyl
trong dung mo6i xay ra theo thit tu sau: amonium bentom’iz’; c;ohlugng methanol bt
u

Th&m uét — truong n& —» phan

tin — tao gel
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Nhu vay diéu kién ddn tién dé€ sét hitu co c6 thé tao gel trong mot dung moi nao ddy
12 phéi bi thdm udt béi dung moi d6. Két qua nghién ciru cha nhiéu tdc gia da chi ra ring
dung mo6i khong phén cuc hdu nhu khéng th&m w6t va 1am truong nd khong ddng ké sét
hitu co. Ngugc lai trong cac dung méi phan cuyc nhu toluen, xylen, nitrobenzen... sét hitu
co bi tham udt va truong nd rat manh. Diéu nay duoc giai thich bang su hdp phu cia phin
nhan thom cta dung moi 1én bé mit phién sét va khi d6 nhan thom hoat déng nhu mot téc
nhan xic tién phan cuc (polar activator) 1am cho khoang cach dy, ting, do dé sét hitu co
truong nd [47]. W.H.Slabaugh [48] khi nghién ciru su hap phu hang loat dung méi nhu
methanol, ethanol, 1-propanol-n-heptan, ethylacetate va nitromethane lén dodecyl

ammonium bentonit dd nhan thiy:

- dgo, ting ddn theo lugng dung moi

bi hap phu (xem hinh 57). .
3,45nm
- b6 ting dy,; cba dodecyl Di duoc xir Iy
vii chit phan
ammonium bentonit cao nhit trong \
nitromethan va ethylacetate (chédt phén 2.6nm

cuc) va hiu nhu khéng thay d6i trong n- r.“
heptan {chat khéng phéan cuc). Tac gia da r

chua xir 1y véi h

chil phan cuc
dé nghi co ché truong nd cta sét hiru co

trong dung moéi gém hai budc :
- Buéc dau phan tir dung méi hip

phu lén bé mit ngoai, géc, canh va b€ | -7

mat trong cta phién sét tai vi tri chua ¢6 T 77
cation amin che phil. Trong giai doan nay 20 20 12108 6 4 2

dgo; tang khong dang ké.

o _ Hinh 58. Phé nhiéu xa Ronghen XRD
- Budc hai chi xay ra véi cic dung cila sét hitu co dimethyl

moi phan cuc, khi 46 phin hydrocacbon dihydronated tallow

amoniumclorua trudc va sau khi xir

clia cation amin nim trén bé mat phién 19 véi nitrobenzen

sét bi solvat hod bang cic phan tir dung

moéi phan cyc. Két qua nay 1am cho dyy, clia sét hitu co tang len 16 rét.
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Nhitng két luan nay ciing duge T.R.Jones [46] xdc nhan (xem hinh 58). Khoang cach
dgg; cha sét hitu co dimethyl dihydrogenated tallow ammonium clorua (DMDHT) 1 26 A°
sau khi duge xir 1§ véi nitrobenzen da tang 1én dén 34,5 A°.

Vasily.N va Moraru [49] cling d3 tim thdy mdi quan hé giffa Ung suat trugt, do
truong nd va dy, cta sét hitu co DMDO vdi do thdm udt ciia dung moi (xem bang 41).
Bdng 41 : Tinh chdt luu bién ctia huyén pha 5% DMDQO bentonit trong cdc dung moi

Dung méi hiru co £ E (mV) V (em/g) | dyy (nm) | r (um) | t(Pa)
Cyclohexan 2,02 + 175 | 3,0 2,42 10,0 0,0
Benzen 2,27 + 90 220 3,10 4,0 1.5
Toluen _ 2,38 + 76 30,0 3,20 4.0 3.8
p-Xylen 3 2,28 +70 28,0 3,00 3,8 50
o-Xylen 2,57 + 60 430 3,40 3,5 7.8
Anilin 6,89 + 355 4,0 2,55 12,0 0,0
Clorobenzen 5,62 -23 72,0 3,70 1,5 23,0
Benizonitrin 25,2 -47 85,0 4,20 0.5 37,5
Nitrobenzen 348 -62 (gel) 4,80 0,2 420

Ghi chii : £- d¢ thdm uct cua cdc dung méi, & - dién thé ciia 16p dién tich kép.
V - dg truong nd, r, - ditong kinh cia hat sér hitu co trong hé phdn tdn

TU bang trén ta thidy cing v6i su tang do phin cuc coa dung méi (ting ) thi do
truong no cua sét him co (V), dy,; va 1T déu tang theo, nhung kich thitac hat trong hé phan
tdn giam din. Nhu vay & mot khia canh nao dé c6 thé xem dung moi phan cuc cé tdc
dung co hoc chia cat cdc hat sét thanh nhimg hat nho hon.
1.2.2.2. Anh huéng ciia chdt phén cuc dén su tao gel cila sét hitu co trong dung moi
hitu co

Sét hitu co d€ dang phan tén trong nhiéu dung moi nhung su tao gel chi xdy ra khi ¢6
mat it nhit mot chat phan cuc trong hé phan tdn. Diéu nay c6 thé hiéu 13 trong dung moi
khong phén cuc nhu n-Hecxan hoac n-Parafin, sét hitu co chi phan tdn ma khong tao gel.
Trong trudng hop nhu vy muén cé gel nhat thiét phai théem mot lugng nhd céc chat phan
cuc manh vao hé théng phan tin nhr methanol, propanol, ethylen cacbonate, propylen

cacbonate, nudc. ..
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Vé anh huong nay da dugc nhiéu nha nghién ciru chi ¥ d¢n (Jordan 1950, Mc.Atee
1963, Slabaugh & Hanson 1969 va gin day 1a Vasili.N & Moraru 2001). Céc tac gia déu
nhén thdy cdc chit phan cuc ¢é vai trd gan nhu mot chét xidc tic cho sy phan tin cic hat
sét hilu co trong dung moéi khéng phan cuc. Moraru da nghién cdu anh hudng cic tinh
chét cla chat phan cuc dén tinh liru bién ((ng su#t trugt) cua hé phan tin cia sét ht'ru co
hitu co OBDM montmorillonit trong benzen (xem bang 42).

Bdng 42 : Tinh chdt cila cdc dung méi phdn cyc va ung sudt truot cia huyén phi 5%
OBDM montmorillonit trong benzen véi 0,5% chdt phdn cuc

ffng sudt trugt 1, (Pa)
. b6 thdim uéte | Momen ludn 2 2
chétphin cye g5 cep@ | OSeenit | GREI

phén cyc (tg) 2

(ty")

Formamide ' 110 3,70 31,0 38,5
Methanol 32,6 1,65 13,2 25,0
Ethanol 243 1,70 7,0 20,0
n-Buthanol 17.1 1,70 3,6 7.0
n-Octanol 9,85 1,62 0,6 1.5
Dimethyl sulfoxide 45,0 3,96 27,0 420
Dimethylacetamide 38,9 379 23,0 36,0
Acetonitrile 37,5 3,50 19,0 38,0
Dimethylformamide 36,7 3,40 12,1 31,0
Acetone 20,7 2,70 5,0 12,5
Buthylacetate 487 1,83 6,4 7,0

Ghi chii : OBDM la [CH ,,N(CH,),CH,C HJ*

Tir cac s6 liéu trong bang nhan thdy chéi phan cuc ¢6 momen ludng cuc va do tham
uGt cang 16n cang 1am tang Ung suit trugt cua hé phén tin sét hitu co trong benzen. Vi du,
tuong ¥ng véi dimethyl sulfoxide cé momen ludng cuc 16n nhat 1a 3.96D thi ing sudt
truot clia hé phan tén 15' 27Pa va 15> 42Pa, trong khi d4y methanol ¢6 momen ludng circ
th4p nhét 1.65D thi dng sudt trugt cia hé phan tan t5' 13.2Pa va 152 25Pa.

Noéng d6 chat phin cuc ¢6 anh hudng manh dén do nhét va dng suit truot clia he
phén tan sét hitu co. Cung véi viéc tang néng do chat phan cuc, gid tri d6 nhét clia tmg

suét truot dat dén gid tri cyc dai va sau d6 giam manh (xem dé thi hinh 59)
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Hinh 60. Anh hudng ciia d6 dm dén img
sudt trugt 1y cua huyén phit 8%
DMDO-montmorillonite trong benzen

TB (Pa)

Formamide

C, % thé tich

Hinh 61. Anh hudng ndng d6 cdc chdt phdn
cuc dén img sudt truot ciia huyén phit 5%
DMBG-mont trong benzen
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Trong trudng hop chit phan cyc 1a rugu thi dnh hudng cla ching dén tinh chit luu
bién ciia sét hifu co trong benzen giam theo chiéu dai cia mach hydro cacbon. Ciing mét
Iuong rugu thém vao (4%), methanol (C;) ¢6 hiéu qua 16n nhat trong viéc lam tang gia tri

g, con n-octanol (Cg) c6 hiéu qua thap nhat.

Ciing nhu dung méi phan cuc, nudc ¢ vai trd rat 16n dén su tao gel cha sét hitu co
trong ddu. Sir ¢6 mat cha nude 1am ting d¢ thdm nudc ctia moi trudng phéan tin (nudc +
ddn) lén hat sét hiru co 1am ting kha nang phan tdn cia cdc phén ti sét. Cdc nghién citu
ciia Moraru [49] d3 tim thdy sét hitu co véi do dm 2% + 3% (theo trong lugng) c6 kha
nang tao c4u tric 16n nh4t trong hydrocacbon (xem dé thi hinh 60). D¢ &m thdp qud hoic
cao qud déu lam giam kha nang tao cau triic cia sét hitu co. Sét hitu co mét nudc hoin
toan khi nung & nhiét do 180 °C + 200 °C s& khong tao duoc gel trong déu. Anh hudng
cha nudc dén 4o tao gel clia sét hitu co trong cdc dung moi khac nhau ciing khdc nhau.
Nuéc ¢6 anh hudng nhiéu dén gié tri luu bién (YP, PV va gel) ciia hé phan tin sét hitu co
trong dung mo6i phan cuc hon la trong dung moéi khong phan cuc.

Bdng 43. Tinh luu bién cua sét hitu co trong ddu

Sét hitu co A Sét hiu co B
Diu py vp | Gel db/100f) | py vp | Gel (Ib/100ff)
(cp) | (Ib/100ft) | 10giay | 10phat | (cp) | (IB/100) | jogiay | 10phuit
Diezel 2 1 1 1 3 2 1 1
Virgin Diezel 3 1 1 1 4 2 1 1
Low Aromatic 2 1 1 1 2 1 1 1
Paraffinic Oil 1 1 1 1 2 1 1 1
Tinh lwu bién cia sét hitu co trong hén hop ddu (85%) + nuSe (15%)
Sét hitu co A _ SéthilucoB-
Diu PV YP | Gel 1b/100f®) | py yP | Gel (b/100fc)
| (cp) | (b/100FC) | 10giay | 10phat | (cP) | (B/100£t") | 0giay | 10phit
Diezel 8 28 24 26 9 20 17 20
Virgin Diezel 13 25 20 24 12 27 21 23
Low Aromatic 4 4 4 4 5 25 11 i1
Paraffinic Oil 3 2 2 2 6 17 7 7
Ghi chie : - Ham lugng sét hitu co la 61b/bbl

- Thoi gian khudy trén mdy khudy la 60 phit
- Cdc théng s6 luu bién do ¢ 120°F

113



Vé co ché anh hudng cha cic chét phan cuc dén sy thay d6i tinh chat luu bi€n ciia hé
phan tdn sét hitu co trong hydro cacbon chua duge giai thich 15 rang. Theo Tolstry (1978)
céc chét phan cuc bi hdp phu trén bé miat khodng sét tai cdc vi tri chua bi che phil béi céc
cation amin bac 4 va khi d6 tao thanh mot momen ludng cuc 16n (giant dipole). Sy ¢6 mat
clia momen Judng cuc niy xic tién cho su tao thanh gel. J.P.Tatum [31] ciing cho rang
chc chdt phan cuc sé& solvat hod bé mit sét, noi chua duoc che phu bdi cation hitu co. Do
két qua nay, nhém alkyl clia cation hitu co s€ tuong tdc manh véi céc phan tr khong phan
cuc cha dung méi bang luc Van der Walls dan dén viéc hinh thanh gel. Powell (1982)
xem dung moi phan cuc nhu mét chit hoat dong phan cuc (Polar activator) ¢ tic dung
lién két cac hat sét himu co v6i nhau bang céc cdu hydro clia minh.

1.2.3. Bién tinh sét hitu co

Nhu da viét & phan trén, d€ nang cao kha ning tao gel cha sét hitu co trong ddu ngudi
ta phai cho thém mot lugng nhd chét hitu co phan cuc ¢ trong lugng phan tir thap nhu
ruou (methanol, ethanol, propanol...), aceton, propylencarbonate... Cic chat phan cuc
nay dugc goi bang nhiing tén Khdc nhau nhu chét trg phan tin (dispersion aids), tic nhan
phén tdn (dispersion agents) hoac tadc nhan solvat hoa (solvating agents). Tdc nhan phén
tdn c6 hiéu qua nhét thudng duge sit dung 1a methanol, aceton. Tuy nhién céc chét nay cé
diém bat chdy (flashed point) rdt thdp, khong an toan trong sit dung. Con cdc tdc nhan
phén tdn khéc c6 nhiét d6 so6i vi diém bt chdy cao hon nhung hiéu qua kém hon va
thudmg 1am giam d6 bén co hoc cia gel trong qué trinh bao quan.

Dé€ nang cao kha niang phan tin, tao gel cha sét hitu co trong ddu ma khéng cin dua
them chét phan cuc (trir nudc), ngudi ta da tim cich téng hop sét hifu co tit nhitng mudi
amin bac 4 c6 cau triic dac biét theo [65]. Tac gia 33 dé nghi dung cation amin béac 4 c6

c4u tnic nhu sau:

R, 1a m6t mach cacbua hydro khéng no va nhém hydroxyl

R;

alkyl cé tir 2 dén 6 nguyen tir cacbon. I
R—N—R; | X

R, 12 mét mach alkyl dai c6 tir 12 dén 60 nguyén tir cacbon. I!{

R, va R, 1a mach arakyl va alkyl ¢6 s6 nguyén tir cacbon tir
1 dén 22.
X c6 thé 1a CI, Br, I, OH-.
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Céc cation amin bac 4 ¢6 cfu triic nhu trén da dugc ding dé tdng hop la

- Allyl methyl 2HT (hydronated tallow) ammonium

- 3-methyl-2-butenyl dimethyl HT ammontum.

- Allyl 3HT ammonium.

- Ethanol 3HT ammonium.

- Crotyl dimethyl octadecyl ammonium.

Kha niing phan tdn cla cdc sét hitu co san xuét tir cdc amin néu trén da dugc so sinh

voi sét hitu co truyén théng san xust tr MB2HT va DM2HT trén co s& ddnh gid thé tich

truong nd va thé tich ling trong dung méi.

Bdng 44. ¢ truong nd va sa ldng ciia sét hitu co trong dung moi (cm’lg)

Methyl isobutyl
Heptane Toluen ketone
TT Cation amin hitu co Thé tich | Thé tich | Thé tich | Thé tich | Thé tich | Thé tich
truong ling truong lang truong lang
né (*) (**) nd (*) (**) nd (*) **)
1 MB2HT i1 14 13 27 12 14
2 DM2HT 5 6 12 20 14 17
3 Allyl methyl 2HT (hydronatcd 7 1 15 28 13 16
tallow) ammonium
4 3-mem§i2-butenyl dimethyl ) 3 21 38 16 23
ammonium
Allyl 3HT ammonium 22 84 15 65 10
6 Ethanol 3HT ammonium 20 56 17 56 6 8
7 Crotyl dlmethy.l octadecyl 5 5 18 33 19 2
ammorium

(*)Thé tich truomg nd (cm’lg) thé hién sy tuong hop phdn hitu co cila sét véi dung méi.
 (**) Thé tich ldng thé hién su dé dang phdn tdn sét hitu co trong dung moi & diéu kién khudy nhe.

Tir bang trén nhan thay rd rang cu triic hod hoc clia cation amin bac 4 ¢6 anh hudng

rit 16n dén d6 tuong hop, d6 phan tdn cla sét hitu co trong dung moi. Khi thay thé

MB2HT bing ethanol 3HT ammonium thi thé tich truong n& va thé tich lang da tang lén

tir 11 dén 20 va tir 14 dén 26 trong dung moi heptan, tang tir 13 dén 17 va 27 dén 56 trong

toluen.
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Trong mot s6 phét minh khéc [51, 53, 54] - céc tdc gia da dua thém cic anion ciing
cdc cation amin bac 4 tham gia phan (ing trao d6i v6i khoang sét. Hén hop céc anion dugc
chia thanh 2 nhém:

- Nhém 1 12 din sudt clta axit sunfonic hitu co, ankyl sunfat ¢6 it nhit 9 nguyén tir

cachon. Vi du benzen sunfonic acid, para toluen sunfonic acid, natrri laurynsunfat...

- Nhém 2 1a dén sudt cia céc axit hitu co ¢é gid tri pKa < 11. Vi du acid benzoic,

acid maleic, acid succinic, acid stearic.

Luong cdc anjon hifu co dua vao tir 10% dén 50% so vdi trong lugng sét. Néu lugng
anion quéi thdp thi hiéu qua phén tdn cha sét hifu co ting khong ding ké. Hén hop cic
anion dua vao phan ing c6 thé trude hoac sau khi cdc cation di tham gia trao d6i véi sét.
Theo tic gia, cdc anion hitu co nhém 1 ¢6 tdc dung 1am tang cudng kha ning phén tan clia

sét hitu co, con cdc anion hitu co nhém 2 chi cai thién tinh tao ciu tric.

VE co ché hoat dong cia cic anion trong trudng hop nay cho dén nay chua dugc giai
thich rd rang. Ngudi ta chi biét rang cic anion c6 thé phan iing véi cdc cation hilu co dan
xen (intercalation) trong khéng gian tao thinh mot phic sét anion-cation. Bing phuong
phédp nay ngudi ta da cai thién ding ké kha nang tao ciu tric cha sét hitu co (xem bang
45).

Bdng 45 : D¢ nhér cua cdc phite sét hitu co 5% trong Toluen sdn xudt tir mudi amin
bdc 4 vai cdc anion 1 va anion 2 khdc nhau

Amin bac 4 Anion 1 Anion 2 Do nhét (cPs)
BM2HT khong cé khong cé 892
2M2HT khong cé khong cé 596
BM2HT SLS Bz 780
2M2HT SLS Bz 672
BM2HT DDS Bz 9204
2M2HT DDS Bz 500
BM2HT SLS NaBz 1096
BM2HT SDBS NaBz 1100
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Ghi chit : Ty Ié¢ mol amin bdc4 [ anion 1/ anion2 =125/2015
BM2HT : Benzyl methyl dihydrogenated tallow ammonium bentonit
2MZ2HT : Dimethyl dihydrogenated tallow ammonium bentonit
SLS : Sodium laurylsulfate
Bz : Benzoate |
DDS : Sodium dodecanesulfonate
SDBS : Sodium dodecylbenzenesulfonate
Theo [52] tac gia da gidi thiéu mot phuong phép bién tinh don
. gian nhung rét hiéu qua dé nang cao tinh phan tdn cha sét hin co. Ry |
N-(R3-O),-H

. Téc gia d4 dé nghi dua thém cdc hop chét hoat dong bé mit c6 s
Rj

cong thifc sau :

Trong d6 R, 14 hydrocacbon no hoic khong no cé s6 nguyén ti cacbon tir 10 dén 24,
R, 12 hydro, R, ciing 12 mach hydro cacbon thang hoac nhdnh c6 tit 2 dén 6 nguyén tir
cacbon, n tir 1 dén 20. Luong chét hoat dong bé mat dua vao tir 20% dén 30% trong luong
bentonit. Chat hoat dong bé mat Noramox SI11 (¢6 11 nhém ethylenoxyt) da dugc chon dé
dura vao bién tinh v6i ham luong 20%, 25% va 30%.

D6 truong nd va do sa lang cua sét hitu co chua bién tinh va bién tinh 30% trong cdc
dung moi da dugc so sinh (xem bang 46)

Bdng 46. D¢ truong nd va sa ldng ciia cdc sét hitu co trong cdc dung moi

. Dung méi xang trang
Dung moi toluen - - .
Sét hifu co Khong ¢6 methanol C6 50% methanol
Thétich | Thétich | Thétich | Thé tich | Thétich | Thé tich
truong nd | saling | truong nd | saling | truong nd | saling
Sét hitu co chua bién
tinh 37 49 8 11 22 30
Sét hitu co
+20% Noramox 46 55 33 46 50 65
Sét hitu co
+25% Noramox 34 81 17 23 36 90
~ Sét hitu co
+30% Noramox 21 100 27 65 30 100

Két qua trong bang da chi ra rang sét hitu co sau khi bién tinh c¢6 kha nang tao cau

triic cao hon (thé hién qua thé tich sa ldng). Sy thay déi thé tich truong nd va thé tich sa
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ling phu thuoc vio lugng Noramox dua vao. Khi ting ham lwgng Noramox trong sét tir
0% dén 30% thi thé tich sa ling tang tir 49 dén 100 cm’/g trong toluen va tir 11 dén 63
cm’/g trong xing trang. Tuy nhién khi tang ham luong Noramox vugt qué 25% thi tinh
twong hop cha sét hitu co véi dung mo6i thay déi thé hién qua sy gidm gid tri thé tich
truong nd.

Gén day, thing 5/2004, trong dip di tham Cong ty Zhejiang Feng Hong (Hang Chéu,
Trung Quéc), moét don vi chuyén nghién cifu va sin xudt cdc sin pham tir bentonit, ching
t6i d3 duoc giéi thiéu mot san phdm thuong mai gébm octadecyl trimethyl ammonium va
hexadeoyl trimethy! ammonium chloride rt c6 hiéu qua trong viéc bién tinh dé nang cao

tinh luu bién cua sét hitu co.

1.2.4. Cac phuong phap san xuit sét hiru co

Céc két qua nghién ciiu da cho thdy rang mudi amin bac 4 dé dang tham gia phan
tng v6i khodng sét truong nd (nhu montmorillonit, bentonit, hectorit, saponite) bang cach
trao d6i hdp phu véi céc cation vo co ndm trong khong gian gifta cdc phién sét. Két qua
cua sy thay thé cation dan dén khoang céch dyy,; tang 1én va lam cho sét c¢6 kha nang phén

tan trong ddu. C6 thé minh hoa phan ing trao d6i niy bang hinh 62 {30]:

= = =) o
(=8 - . [+
o = ] =

CHi~(N+—CH; CHy—(N+)—-CH
ZONGE N
R; . Ry

2

Hinh 62. Mo hinh phdn img trao déi hinh thanh sét hitu co

Trong cong nghiép, sét hitu co duge san xuét bang hai phuong phép uét va kho.
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1.2.4.1. Phuong phap udt
Theo céc tai liéu [31, 39, 52, 55, 56], sét hitu co téng hop bang phuong phip udt theo

cac budc sauw:

- Phan tdn khodng sét truong nd (montmorillonite, hectorite...) trong nudc véi nong
d6 nho hon 10% theo trong luong, t6t nhat tir 3 % dén 4 % [57.58].

- Khudy manh d€ cdc hat sét bj hydrat hod va phan tin hoan toan trong nudc. Gilt
huyén phit & trang thdi tinh d€ cdc hat khodng phi sét khéc nhu thach anh, calcite,
phenspat... ling xudng. Tach két tiia ra khoi huyén phil bang ly tam t6c do cao.

- Khudy va dun néng huyén phii da duoc lam sach & nhiét do 40 °C dén 80 °C va tot
nhat tir 60 °C dén 65 °C [38] rdi tr tit cho dung dich mudi amine bac 4 vao.

- Luong amin cho vao tuy thudc vao chat lugng khodng sét, néi cach khac phu thudce
vao dung luong trao déi cation (CEC) cha khodng sét. Thong thudng luong muéi amin

cho vao tuong duong hoac bang 90 % CEC cia sét.
C6 thé theo ddi dién bién phan ng thong qua 46 nhét cha khéi phan vng. Tai diém
két thic phan tng d6 nhdt ting lén dot ngot, rat khé khudy. Néu tiép tuc bé sung mudi

amin d6 nhét khoi phan ing giam xudng ngay 1ap tic.

Mic di phin tng trao déi xay ra rat nhanh (khoing 40 dén 60 phit) nhung dé 6n
dinh céc cation hiru co trén bé mat phién sét, cdn phai giir yén khéi phan img thém mot
thoi gian.

- Rira va loc tdch san pham.

- Sy kho (60 — 70 °C) va nghién sén phdm dén kich thudc hat yéu ciu.

Do pH chia moi trudng cé anh hudng dén phin Gng trao déi cation. O pH cao, dién
tich bé mat bén cla phién sét s& chuyén din tir dién tich duong thanh dién tich am [45] do
d6 lam tiang luong cation hitu co bi hdp phy trén bé mat sét. Theo tic gid John.P [59] nén
diéu chinh pH clia phan @ng trong khoang 8,5 +~ 9 bing cich bé sung Na,CO,, ure hoac
sulphonic acid nhung t6t nhat 14 Na,CO,.

Ngoai ra dé ting cudng hiéu qua cla phan ng trao ddi gitta khodng sét va mudi
amin bac 4 mot s8 tdc gid dé nghi dua thém nhitng musi kim loai ¢6 hod tri tir 2 trd lén
vao huyén phi sét. T6t nhat la AlCI,.6H,0 hodc Al(SO,);.18H,0. Dung dich mudi dua

vio c6 néng do 0,002M + 0,02M [53]. Viéc them mugi AlCl, vao huyén phii sét dac biét
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c6 ¥ nghia khi sif dung dimethyl dihydronated tallow amonium cloride d¢ san xudt sét
hitu co. |

Muéi amin béc 4 cho vao phan ting thudng duge chudn bi & dang dung dich véi rugu
bac thdp nhu methanol, ethanol, iso propanol... hodc véi hén hop nude va iso propanol
154].

1.2.4.2. Phuong phdp khé

Theo phuong phap ndy sét hitu co duge san xudt bang cdch tron 1an bot khodng sét
trrong nd véi mudi amin bac 4 trong thiét bi ki€u "Waring type blender” c6 t6c do khuay
tron khoang 10.000 dén 12.000 vong/phiit trong thdi gian ngéan tir 30 phit dén 40 phit &
nhiét do thudng. Sau d6 14y san phdm dua di sy kho va nghién dén kich thuéc mong
muodn [60, 61, 62, 63, 64].

DéE nang cao chét luong sét hitu co (kha nang phan tin nhanh trong dung madi, tinh
xidc bién cao) cdc tic gid [63, 65] da dé nghi tron thém mot lugng nho (it hon 1%)
Na,CO; vao bot sét trude khi cho phén iing v6i amin bac 4. Va quan trong hon ca, cdc tic
gid dd tim dugc mot loat cdc dung moi phan cuc khéng proton ducc goi Ia chét hoat hoa
nhu propylen cacbonate, ethylene cacbonate, N,N-dimethyl formamide dua vao phan tng
ciing v6i cdc hgp chét amin. Cic phéan tir dung moi ciing xam nhép vao khong gian gitia
hai phién sét, m& rong khoang cach dy, gilta hai phién sét, tao di€u kién cho cation amin
béc 4 dé€ dang xam nhap vao.

Luong dung moi phan cuc dua vao khéi phan 1ing khoang 10 % dén 30 % (theo trong
lugng) so v6i khodng sét. Viéc dua thém cdc dung moéi phén cuc, diac biét propylen
cacbonate da cai thién rd rét do nhét cha sét hifu co trong diezel, toluen... Cdc ket qua
trinh bay trong bang sau da ching minh diéu ké trén.

Bdng 47. Do nhot ciia sét hitu co 5% trong toluen

i _ P6 nhét do & cic téc do (cp)
Tha tu Mau
1 v/ph 10 v/ph | 100 v/ph
1 Sét Wyoming + 2M2HT 2000 1460 1036
2 Sét Wyoming + 2M2HT + 15% propylen cacbonat 6000 2580 1370
3 | Sét Wyoming + BDT 4600 2260 1276
4 Sét Wyoming + BDT + 15% propylen cacbonat 6600 2740 1420
5 Clayton AF 2800 1720 1132
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Ghi chii : 2M2HT la dimethyl dihydronated tallow amonium cloride
BDT la benzyl methyl dimethyl dihydronated tallow amonium cloride
Clayton AF la sét hitu co thuong mai sdn xudt theo phuong phdp uot.

Sét hitu co san xuét theo phuong phap nay c6 cdc tinh chét vat 1y nhu sau.
Bdng 48. Tinh chdt vdt Iy cia sét hitu co sdn xudt theo phuong phdp kho

Méu sét hiu co dooy (A®) D6 4m (%) MKN (%) | % chét hitu co
Sét Wyoming + 2M2HT +
15% propylen cacbonat 31,35 3 41,7 38,7

Gén day, nam 2000,' mot s0 tic gia Nga Qaitnmreiin W.3, Bpoackwit 10.A [60] da
tim ra phuong phip méi d€ san xuét sét hitu co ma khong cén dén su c6 mit cla cdc dung
moi phan cuc. Theo phuong phip nay ngudi ta tron bot sét véi mudi amin béac 4 trong mot
thiét bi cé dp suft am (P<lat) & nhiét do thudng. Bang cdch nay da trdnh dugc hién tugng
von c1_1c,. néng cuc bd trong qud trinh tron sét va amin bac 4. Vi viy chit luong sét hitu co
da dugc céi thién. Theo cac tdc gia, mudi amin béc 4 trude khi dua vao troén cin chudn bi
0 dang dung dich c¢é thanh phan nhw sau :

+ Mudi amin biac 4 : 72 dén 78 (% theo trong luong).

+ Rugu isopropanol : 10 dé€n 15 (% theo trong luong).

+ Nuéc : phdn con lai.

Tinh chat cia sét hitu co san xuft theo phuong phdp nay (dp sust lam viéc tir 500
mmHg dén 600 mmHg) cé phan virgt troi so véi sét hitu co thuong mai Benton 34 (xem
bang 49).

Bdng 49. Tinh chdt cua cdc loai sét hitu co

1

S aa g D¢ trwong nd trong toluen
Noéng do sét hitu vy 1y g 3 4
Miu sét hitu co co trong diezel Gel (lga)/ 10 (em’/g) sau :
(%) 3giv | 24 g1 | 72 gi0
7 26/28
Benton 34 30 28,3 27,2
10 93/97
Sét hifu co san xuét theo 7 37/39
phuong phap kho & dp suat am 10 112/117 30 28,9 28,4
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1.2.4.3. Nguyén liéu dé sdn xudt sét hitu co
Nguyén liéu chinh san xudt sét hitu co d€ pha dung dich khoan géc ddu gém bai loai

sau.

- Khodng sét truong nd: montmoriilonit, saponit, hectorit. Chiing phai cé dung lugng
trao déi cation (CEC) it nh4t 1a 50 mili duong lugng gam (meq) / 100g sét kho. Tat ca céc
khoéng sét déu phai dugc chuyén sang dang Na néu nhu trudc day chiing & dang khac.

- Hop chét amin bac bon.

R,
Céc hop chdt amin bac b6n ¢6 cong thic téng qudt sau: |
Rg—ll\l"'-—R; X

Trong d6 R;, R,, R;, R, 14 gbc ciia cic hydrocacbon mach R,

‘thang no hodc khong no tir C; + C; hoac c6 mot géc la arakyl nhu

benzyl. X 1a CI" hoic Br.... Hop chit amin dugc va thich d€ sdn xuét sét hitu co 1am chat
tao gel 12 nhimg chit sau: dimethyl di (hydronated tallow) amonium chlorite, benzyl
methyl di (hydronated tallow) amonium chliorite hodc benzyl dimethyl hydronated tallow
amonium chlorite. Phan mach hydrocacbon "hydronated tallow” c6 thanh phan C,, 2%,
Cys 0,5%, Cis 29%, C;7 1,5%, Ci5 66%, Cyy 1%. Ngoai ra, theo [43] tic gia da dé nghi
ding cdc chéit sulfonat da vong thom nhwv methyl naphthalen, methyl antracen,
phenantren... thay th€ mudi amin bac 4 dé téng hop sét hitu co. Tuy nhién cic loai hop

chit nay rat kho tim trén thi truong.

1.2.5. Ung dung sét hiru co dé pha dung dich khoan
Dung dich khoan st dung trong khoan ddu khi ¢6 nhimg chifc nang sau [67]:
- Lam sach ddy gi€ng, van chuyén mun khoan.

- Giif hat min khoan & trang thdi lo limg trong dung dich, trdnh hién tugng sa ling
mun khoan, dac biét trong truong hgp dimg khoan.

- Tao c6t ap sudt thuy tinh trong long giéng khoan dé can bang véi 4p suft via, giit
cho thanh giéng khoan khong bi sap 16 va han ché su xam nhap dau, khi, nuéc vao giéng

trong qué trinh khoan.

- Tao 16p vo biin ¢6 do day thich hgp trén thanh giéng khoan d€ tranh sy sap 16 thanh
gi€ng khoan dong thoi ngan can sy mat dung dich.
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- Lam mat va boéi tron miii khoan v cin khoan.

Dung dich khoan chil yé€u dugc phén thanh hai loai sau:

- Dung dich khoan géc nuéc trong d6 sét bentonit hodc polymer la chat tao ciu tric,
phan tén trong nudc lam cho dung dich c6 tinh chit thixotropic.

- Dung dich khoan géc diu trong d6 ddu 12 méi trudng phan tan (thay thé cho nudc),
sét hitu co 14 chét tao cdu tric 1am cho dung dich c6 tinh thixotropic.

Ngudi ta chi sir dung dung dich khoan goc ddu khi khoan qua nhitng dia ting c6
nhitng dic diém sau:

- Nhay cadm nudc (dia ting chifa sét).

- C6 nhiét d6 cao (150 °C dén 180 °C).

- C6 khi axit (H,S, CO,).

- Va khoan nhitng giéng khoan nghiéng (géc khoan < 900).

Ut diém cua dung dich khoan géc déu :

- Céc thong s6 luu bién (YP, PV, do théai nude...) én dinh trong sudt qud trinh khoan.
- Lam sach déy gi€ng khoan t6t hon.

- Hiéu qua kinh t€ hon (gi4 thanh khoan tinh trén 1m chiéu sau bang dung dich géc
dau thip hon dung dich géc nudc).

Dung dich khoan gdéc diu 1a mot hé nhi twong, trong d6 nude 12 pha phéan tdn, ddu 1a
moi truong phan tan. Ty 1 diu/nude ¢6 thé dao dong tir 90+-70 / 10+30 theo thé tich. Sét
hitu co dugce sit dung 1am chat tao céu triic cho dung dich khoan véi ham lugng tix 20kg +
30kg/m® dung dich. Ngoai tdc dung trén, sét hitu co con c6 vai trd han ché su két dinh cc
hat nuéc lai v6i nhau, gitp cho hé keo 6n dinh. Sét hitu co duge sit dung phé biéh trong
dung dich khoan géc diu la montmorillonit - DMDHT (dimethyl dihydronated tallow
ammonium cloride), montmorillonit - MBDHT (methyl benzyl dihydronated tallow
ammonium cloride) tuong tng véi tén thuong mai 1a Claytone IMG, Claytone IMG BM

(do hang Southern clay Products san xuat), Bentone-34, VG-HT, VG-PLUS, trong d6 VG-
HT la t6t nhat.
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Thanh phan co ban cia dung dich khoan géc ddu gém nhiing ciu tir sau [34]:
- Dédu (ddu tho, ddu diezen, d4u parafin...)

- Nuéc (cd chira CaCly)

- Sét hiru co

- Chat hoat dong bé mat (chat nha hod, chét thdm wét)

- V6i (Ca(OH),)

- Chat ting trong (barite, hematite...) dé diéu chinh ty trong dung dich.

Nudc trong dung dich goc diu ¢é vai trd nhe mot tdc nhan solvat hod, lam thdm uét

bé mit c4c phén tir sét, xic tién viéc phét trién ciu tric clia sét hitu co trong du.

Chét hoat dong bé mat cé tic dung 6n dinh hé nhii twong, chéng lai su két dinh céac
hat nudc v6i nhau, ting kha nang thidm dau cta chét ting trong (barite, hematite...) va

min khoan.

Sy ¢6 mat ciia mu6i CaCl, trong nhil tuong lam gidm thi€u su thdm nudc vao thanh
tao giéng khoan. Luong mudi cho vao thong thudng tir 15% dén 30% so véi trong lugng
nude. Khdi niém do hoat tinh chi ra ham Iuong chia muéi trong nudc, vi du do hoat tinh

cua nude 0,75 twong duong vé1 ham huong mudi 12 25%.

V6i (Ca(OH),) dé diéu chinh pH dung dich, diéu nay dac biét quan trong khi khoan
qua nhing dia tdng c6 khi axit.

Tinh chit luu bién cia dung dich khoan dugc dic trung bang 3 thong s6 sau: PV, YP
va d6 bén gel (gel 107/10").

Trong dé:

- PV 1a d6 nhét déo phu thude vao do nhét pha 1éng, ham luong sét hitu co, ham
leong nudc va kich thude hinh dang cac hat réin trong dung dich.

- YP 12 itng suét truot, chi ra dac tinh chay loang va khé nang mang tai mun khoan.
- Do bén gel thé hién kha ning tao gel va tinh én dinh cha dung dich .

Céac thong s6 nay duoc do trén mdy Fann Model 35A viscometer va tinh theo bang
50.
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Bdng 50. Xdc dinh cdc gid tri PV, YP

Cic thong s6 Ky hiéu S6 liéu luu bién
Téc d6
i N, 3 6 100 | 200 | 300 | 600
(vong/phit)
Toc do trugt (1/s) Y, 5,11 10,21 | 170,2 3404 511 1021
S6 doc trén may 0, 0, B 0,00 B0 G100 Bsc0
D¢ nhét hiéu Ung sudt truot
) ' e ' 100x0, | 50x8, | 3x6, | 15%0y01 Bip | 0,5%040
dung (cP) Téc do truot

PV (cP) = 0gy - O30

Ung susit trugt YP (Ibf/100fE) = 2x8500 - B0

Tinh chat luru bién cha mét s sét hitu co trong cdc loai ddu va hon hop dau/nuwde da

dueoc mot s6 tic gia nghién ciu [68].

Bdng 51. Tinh chdt huou bién cia sét hitu co trong cdc hé dung moi

Tinh chat liu bién cha sét hitu co trong dau

Sét hitu co
Diu Sét hitu co A Sét hiu co B
PV YP Gel (1b/100ftY) | pv YP Gel (Ib/100ft%)
(cp) | (b/100ft") | 10giay | 10phat | (cp) | (1b/100ft*) | 10giay | 10phat
Diezel 2 1 1 1 3 2 1 1
Virgin diezel 3 1 1 1 4 2 1 1
Low aromatic 2 1 1 1 2 1 1 1
Paraffinic oil 1 1 1 1 2 1 1 1
Tinh chat Iua bién clia sét hitu co trong hén hop ddu (85%) + nude (15%)
Sét hitu co
Diu Sét hitu co A Sét hitu co B
PV YP Gel (1b/100f) | pv YP Gel (1b/1001t%)
(cp) | (Ib/100ft%) [ 10giay | 10phat | (cp) | (b/100ftY) | 10giay | 10phut
Diezel 8 28 24 26 9 20 17 20
Virgin diezel 13 25 20 24 12 27 21 23
Low aromatic 4 4 4 4 5 25 11 11
Paraffinic oil 3 2 2 2 6 17 7 7
Ghi chu: - Ham luong sét hitu co la 20g/1

- Théri gian khudy trén mdy khudy la 60 phit

- Cdc thong s¢ huu bién do & 120°F
- Sét hitu co A la Claytone IMG
- Sét hitu co B Ia Claytone IMG BM
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Chat lugng clhia mot s§ sét hitu co ¢6 trén thi truong da duge danh gid thong qua tinh
chat lwu bién cla dung dich c6 thanh phin sau [69 ] :
Ty 1& ddu diezen / nudc (theo thé tich) : 80 /20
Ty trong dung dich: 1,25 g/cm® + 1,30 g/cm®.
Do hoat tinh cia pha nuéc : 0,75 (twong tng dung dich CaCl, 25%)
Ham Iuong sét hia co : 30 g/l
Bdng 52. Tinh chdt heu bién ciia dung dich khoan géc dadu

Sét hitu co PV (cP) ~ YP (1b/100ft%) AV (cP)
Bentone-34 30 30 45
Claytone IMG 30 28 46
Clayt'onc IMG BM 35 30 50

Tir bang trén nhan thay gid tri Ivu bi€n cla cdc sét hitu co gin tuong duong nhung
trong dé sét hiu co sam xuat tir mudi amin bac 4 benzyl methyl dihydronated tallow
ammonium cloride (BM) cé gié tri cao nhat. Vi viy trong cdc phong thi nghiém dung dich
khoan, ngudi ta da dé nghi cac gid tni PV = 35, YP = 30, AV = 50 1am tiéu chuén dé danh
gia sét hitu co.
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CHUONG 2

PHUONG PHAP PANH GIA, NGUYEN LIEU VA CAC HOA
CHAT SU DUNG TRONG QUA TRINH NGHIEN COU
2.1. CAC PHUONG PHAP DANH GIA
DéE d4nh gid su thay d6i thanh phidn khodng vat cia sét bentonit trudc va sau khi
tuyén, cling nhu cdu tric va tinh chdt vat 1y cia sét hitu co, ching t6i da sir dung céc

phuong phap sau:

2.1.1. Phuong phap nhiéu xa Ronghen (XRD)
- X4c dinh thanh phan khodng vat bang phuong phdp XRD trén mdy YPC 50 UM
(Lién X0 san xuit) c6 do sai sO +5% tai Trung tam Phan tich thi nghiém dia chét khodng

san.

- X4c dinh su thay déi khoang céch co ban dy, cha khodng sét sau khi trac déi véi
cdc cation hiru ¢o trén mdy phan tich nhiéu xa Ronghen D5005-BRUCKER (CHLB biic
san xu4t) tai Trung tam vat ligu - Khoa Vat Iy - DHTH Ha Néi. Cédc théng s6 1am viéc cua
may: '

~Uax =40kV, I,y =40 mA

- Ong Catot Cu Ky, c6 budc séng : Agq,= 1,54056 AP,

- Bu6ce ghi : 0,03 do goc. |

- Thoi gian ghi cho mét bude : 1s + 2s

2.1.2. Phuong phap nhiét vi sai (DTA) va nhiét trong luong (DTG)

Viéc xdc dinh ham luong chat hitu co trong sét hitu co duge thuc hién trén mdy phéan
tich nhiét DERIVATOGRAPH cta hang MOM (Hungary) tai Trung tam Phan tich dia
chat khodng san Ha Noi véi cdc diéu kién sau:

Nhiét d bét ddu : 30 °C

T6c d6 tang nhiét : 10 °C/phuit

Nhiét d6 két thic : 1000 °C

Maéi trudng nung : khong khi.

Khéi lwong méu : 400 mg dén 500 mg

D6 nhay DTA : 15, TG : 15; TG : 200;
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va trén may phan tich nhiet 2960 SDT V30F ciia hing SIMAJU tai Trung tam vat
liéu - Khoa Vat 1y - DHTH Ha Noi.

2.1.3. Phuong phap hip phu xanh methylen (C,¢H;sN,SCl)

Phuong phap hdp phu xanh methylen dugc sir dung ph6 bién d€ xdc dinh dung lugng
trao ddi cation cfia cédc loai sét bentonit. Theo qui trinh cia Vién Dau kbi My (API-RP
- 13P - Recommended practice standard procedure for testing drilling fluids - 9.32 + 9.36)
x4c dinh hdp phu xanh methylen theo thit tu sau[24]:

- Pha dung dich xanh methylen 0,01M (1ml dung dich tuong duong véi 0,01 meq).

- Can lg bot sét bentonit c6 kich thude < 0,075mm vao mot binh tam gidc c6 san
25ml dung dich tetrasodium pirophotphat 2%.

- Dun néng va khudy nhe trong 10 phiit r6i thém 15ml H,0O, va 1ml H,S0, SN. Ti€p
tuc dun néng thém 10 phit r6i 1am lanh dén nhiét d6 phong. Pha lodng dung dich
dén thé tich 50ml.

- Khudy nhe va thém ting phén (1ml) dung dich xanh methylen 0,01M vao dung
dich néu trén. Dung pipet 14y ra timg giot nho 1én gidy loc, theo dGi su xuat hién
mau trén gidy loc. Néu trén gidy loc xuat hién vdng tron ¢ vién xanh thi dimg lai.
Thé tich dung dich xanh methylen tiéu t6n dugc tinh dén thdi diém bén ngoai vét

chdm ctia vong tron ¢ vién xanh.
Dung lugng trao déi cation clia sét duge tinh theo cong thic sau:

Thé tich dung dich xanh methylen tié u t6n (ml)

CEC (meq/100g sét kho) =100. — -
Trong lugng mau sét bentonit (g)

2.1.4. Do céc tinh chat huu bién (PV, YP va do bén Gel)

Céc tinh chét luu bién dac trung cho kha nang tao cdu tric cha sét hitu co duge do
trén mdy FANN Model 35A Viscometer theo tiéu chudn API (tiéu chudn cha Vién Dau
khi M¥).
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2.2. NGUYEN LIEU VA HOA CHAT

2.2.1. Sét bentonit sir dung dé nghién cira gom
- Sét bentonit Di Linh (Lam Ddng)

- Sét bentonit Tuy Phong (Binh Thuén)
- Sét Wyoming cia My (nhap kh4u tir Singapore)

2.2.2. Céac hoa chat
1 - Didecyldimethyl Ammonium cloride (ARQUAD) - [2CH,.2C, H,,N*]CI

Ham luong chét chinh, %: 49 =+ 51
Ham luong propanol, %: 20
Ham luong nuée, % : 30
Ty trong, g/cm®:. 0,91
Tatng chay » °C: <-15

2 - Benzyl cocoalkyl dimethyl ammonium cloride (R-N*(CH;),-CH,-C¢H;}Cl)
(ARQUAD-MCBS80). R dai dién cho nhém C,, va C,,.

Ham lugng chat chinh, % : 80 + 81
Ham luong etylen glycol, %: 10
Ham lugng nudc, %: 10
Ty trong, g/cm™: 0,98
Toong chiys “C: <0

3 - Di (hydrogenated tallowalkyl) dimethyl ammonium cloﬁde [RZN"(CH_:,)Z]C}'-
trong d6 géc R dai dién cho C,4(58%), C,s(32%) (ARQUAD-2HT75).

Ham luong chét chinh, % 74+ 77
Ham luong nuée, % : 8+ 10
TV trong, glom’ 0,85 + 0,88
Tong chiy » "C: 35
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Toti b aies °C (760mmHg): 80

1

4 - Benzylmethyl di(hydrogenated tallowalkyl) ammonium cloride
[R,N*CH,(CH,C¢H;)ICl trong d6 géc R dai dién cho C,4(58%), C,5(32%).

Ham luong chét chinh, % : 82+ 84
Ty trong, g/cm®: 0,928
Taong chiys "C: 27
Tesi ban agur ~C (760 mmHg): 80

T4t cé cac hop chét amin bac 4 néu trén déu do hang AKZONOBEL cung c4p.

5 - Propylen cacbonat C,HO; (4-Methyl-1,3-dioxolan-2-one)

D06 sach, % : > 99 0
Ty trong, g/cm™: 1,204 + 1,205 A )\ cH

O 0
T °C: 241 + 242
6 - Isopropanol (2-Propanol) cH
3
D¢ sach, % : =99 \CH_OH
_ /
Ty trong, g/cm’: 0,784 + 0,785 CH,

Te:, °C: 82
7 - Methanol CH,0H

Do sach, %: 299
Ty trong, gfem®: 0,79
Tei »°C: 65

8 - Nhom Clorua AlCl;.6H,0:
Do sach, %: >08
9 - Natri hexameta photphat (NaPQ,),
10 - Natri cacbonat Na,COs.
11 - Toluen CgH,CH;
12 - Dau Diezel
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13 - D4u Parafin (c6 ham lugng chat thom khéng dang ké)

14 - Chat hoat dong bé mat Noramox S11 ctia Phdp R
1

N-(CoH,0)11-H

R,
15 - Hén hop amin Trung Qudc: gdm Octadecyl trimethyl ?

ammonium cloride va hexadeoyl trimethyl ammonium cloride do Cong ty Zhejiang Feng

Hong (Hang Chau, Trung Qudc) cung cép.
16 - Sét hitu co VERSA-GEL va VG-PLUS do Cong ty lién doanh MI cung cép.

17 - Sét hiru co BS-1C va JF-38 do Cong ty Zhejiang Feng Hong (Hang Chau, Trung
Qudc) cung cap.
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CHUONG 3

NOI DUNG PA THUC HIEN
3.1. LAM GIAU KHOANG SET BENTONIT

3.1.1. Panh gia chit lugng man sét bentonit

Chiing t6i da thuc hién dénh gid chét luong mot s6 méu sét bentonit 1ay tai cdc dia
phuong Nha Mé (Binh Thuan), Di Linh (L4m Ddng) va sét Wyoming (nhép tir Singapore)
bang céc phuong phap sau:

-Ph&n tich nhiéu xa Ronghen (RXD)

-Phan tich nhiét vi sai (DTA)

-Phén tich nhiét trong luong (DTG)

-Phan tich hoa hoc va quang phd hap phu nguyeén tir.

Phan tich nhiéu xa ronghen dugc thuc hién trén may YPC-50UM (mdy do Lién X6
san xudt véi do sai s6 £5%), con phan tich nhiét vi sai va nhiét trong luong dugc thuc hién
trén may Derivato Graph (mdy do Hungary san xuét) tai Trung tim Phén tich dia chat

khoang san Ha noi.

K&t qua phan tich nhiéu xa Ronghen x4c dinh thanh phdn khodng vat cic méu sét
bentonit duoc trinh bay & bang 53. Két qua phén tich nhiét vi sai va nhiét trong lugng
dugce trinh bay & bang 54. Két qué phan tich thanh phén hod hoc dugc trinh bay & bang
55.

Bdng 53. Thanh phdn khodng vdt cua cde mdu bentonit xdc dinh bdang phuong phdp
XRD (% trong lugng)

Kho4ng vat Bentonit Binh Thuan | Bentonit Di Linh Sét Wyoming
Montmorillonit 12+ 15 (%) 32+ 35 65 = 70
Clorite 7 it it
Caolinite 7+8 10+12 7+8
Hydromica 8+10 68 7+8
Calxite 12+ 15 6+8 it
Gotite it 7+8 it
Thach anh 25+30 810 it
Phenspate 14+ 15 10+12 7+8

(*) Trong s6 10 mdu bentonit Binh Thudn chi I mdu cé ham ltgng monmorillonit Na khodng 20%
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Bdng 54. Thanh phdn khodng vét ciia cdc mdu bentonit xdc dinh bdng phwong phdp DTA

va DTG (% trong luong)
Khoéng vat Bentonit Binh Thuan | Bentonit Di Linh | Sét Wyoming
Montmorillonit 13+ 14 32+ 35 68 + 70
Clorite 7+8 5+7 it
Caolinite 5+6 9+10 5+6
Hydromica 6+8 5+7 5+6
Calxite 15+ 16 6+8 it
Gotite it 6+7 it

| Bdng 55. Thanh phdn hod hoc cia cde mdu bentonit (% trong luong)

Thanh phin Bentonit Be.ntc?nit Sét |
Binh Thuén Di Linh Wyoming
Si0, 53,50 53,80 58,20
ALO, 11,50 15,20 17,65
Fe,O, 1,85 5,20 3,00
FeO 1,56 2,65 0,20
Ti0, 0,40 0,68 -
Ca0 8,25 3.80 1,25
MgO : 1,60 3,10 1.85
K,O 2,70 1,20 0,52
Na,O 1,80 0,30 . 2,85
MnO 0,13 - -
MKN 13,25 12,50 12,85

Tir cic s6 liéu trong cdc bang 53, 54, 55 ¢6 thé nit ra mot s6 nhan xét sau:

- Sét bentonit Binh Thuén ¢6 ham lugng montmorilionit thap (khoang 13% + 15%),
thach anh va calcite cao (25 + 30%, 12 + 15%)
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- Sét bentonit Di Linh c¢6 ham lugng montmorillonit cao hon (32% + 34%) va dac

biét 12 ham lugng oxit sat khd cao (7,85%).
- Sét Wyoming ¢é ham lugng montmorillonit cao nhét (68% + 70%)

- Ty 1é Si0,/Al,0; d6i véi sét Binh Thuan 13 4,5 sét Di Linh 1a 3,6 va sét Wyoming la
3,3. Diéu ndy chimg t6 sét Binh Thuan chda nhiéu tap chit nhu Thach anh va

Hydromica...

- Ham Iuong Na,0O trong sét Binh Thuan 1,80%, trong sét Di Linh 0,3%, sét
Wyoming 2,85%. Diéu nay c6 thé cho ring trong sét Binh Thuan va Wyoming thudc loai

montmorillonit Na con sét Di Linh 1a montmeorillonit Ca.

Tir cic két qua phan tich & trén thdy rang muon st dung sét bentonit Di Linh (Lam
Déng) va Nha Mé (Binh Thuén) vao cic muc dich cong nghiép nhit thiét phai tién hanh

qué trinh lam giau montmorillonit.

3.1.2. Lam giau sét bentonit

Trong cong nghiép, dé 1am giau sét ngheo montmorillonit ngudi ta thudng st dung
hai phuong phap:

- Phuong phép wét (phuong phip bé tran).

- Phuong phép cyclon thiy luc.

3.1.2.1. Lam gidu sét bentonit bang phuong phdp loc uot

Phuong phdp nay dua trén nguyén tic cdc hat montmorillonit truong nd, phan tdn
trong nuée. Con céc thanh phan phi sét nhu calcite, thach anh, felspat khong phén tdn, sau
mot thoi gian s lang xudng do trong luc. Vi vay khi cho sét thé viao nude, khudy manh s&
thu duge huyén phi sét. Giit huyén phu sét & trang théi tinh mot thdi gian, sau d6 cic hat
khodng phi sét khéic s& ling xudng. Loc tich phén két tha, thu dugc huyén phir sét gidu
montmorillonit. D€ ting cudng hiéu qua tdch, gidm théi gian lang va tiét kiem nude nhiéu
tic gia [Pat.US. N°. 3865240, 6444601, 5358120, 3837482, 1791959] di dé nghi dua
thém mét s6 hod chat sau vao qua trinh phan tin nhu :

- Hén hop acid oxalic va natrisulfit.

- Natrisilicat

- Cac mudi natripoly photphat:

+ Tetrasodium pyrophotphat (TSPP) Na,P,0, (pH 10)
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+ Sodium tetraphotphat Na,P,0,, (pH=7.5)
+ Sodium hexa metaphotphat (NaPO,)¢ (pH =6,8)

- Natri polyacrylat ¢6 trong lugng phén tir 4000 - 5000

Ho4 chat nay dugc goi 1a chdt trg phén tdn, cé tic dung lam phén tan cdc hat khodng
sét & trang thdi tap hop, d& dang thanh céc hat riéng ré gitp cho cc hat khodng phi sét
nhanh chéng ling xudng.

Trén co s& phan tich cic tai liéu néu trén va qua mot s6 thi nghiém tham do, ching

toi da chon so d6 1am gidu sét bentonit bing phuwong phdp u6t ¢6 s dung chét phan tin
(hinh 64).

Sét thd Nuéc . Chét keo tu

dd Sodium | |
hexa meta Say kho,
photphat _ nghién min

70°C + 80°C

Téng hop
B4 thai Ba thai s&1 hifu co Nuéc loc
{1) Ldng giai doan ]
(2) Léng giai doan 2 Hinh 64. So do lam gidu bentonit bang phuong phdp uct

Diéu kién t6i wu cho qud trinh loc:

- Ty 1 khodng sét / nudc = 1/2 + 1/2,5 (theo khéi luong) tuy thudc ham heong

montmorillonit Na trong khodng sét.

- Trong lwong dung dicoisodium hexa meta photphat (NaPO,), gdp 4 + 5 14n trong

luong sét tho.

- Néng ddiodium hexa meta photphat (NaPOs), trong dung dich 0,05% + 0,1% so véi

khéi luong sét.

- Chat keo tu duqc sir dung l1a mudi AlCl;.6H,0 pha & néng d6 0,01M + 0,05M.
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Trong giai doan 1 dai da s& cdc hat rén c6 kich thuéc 16n hon 0,04 mm bi ldng xuéng
trong thdi gian khong qué 20 phit. Con nhimg hat ran c6 kich thuéc nhd hon 0,04 mm,

chl yéu la caolanh va hydromica thi ling & giai doan 2.

Khéi lugng méu sét tho Di Linh, Binh Thuan trong cédc thi nghiém 1a 200g dén 300g.
Huyén phi sét thu duge sau khi ling & giai doan 2 ¢6 néng 40 tir 3 dén 3,5% (theo khoi
lwong). PE dé dang 1y tam tdch pha rén, chét keo tu mudi AlCl;.6H,0O dugc dua vao huyén
phil & dang dung dich tir 0,01M dén 0,02M. Tién hanh ly thm trén may Kokusan (Nhét)
véi toc do 3000 vong/phit, thoi gian ly tam tir 3 dén 4 phiit. Bentonit da lam giau dugc
sdy kho & 70 °C + 80 °C trong thdi gian 8 gid, san phdm thu duge c6 d6 4m khoang 10%.
Hiéu sudt thu hoi, thanh phan va chét lugng cac mau bentonit sau khi fam gidu duoc trinh
bay & cac bang 56, 57, 58.

Bdng 56. Thanh phdn khodng cdc mdu sét sau khi lam giau

Hieu Thanh phén khodng (% kh6i luong)
Khodng sét | suat thu Hvdro
héi (%) | Mont | Gotite | Caolinit y. Clorit Thach Fenspat | Calcit
' mica anh
Thuan(a) | (9+21 | 36+40 ) & 6+8 | 8+9 | 10+11]14+15|10+12| 6+7
Binh 2 . { . . . N . i
Thum(b) | 20422 | 50=52 | ft 6+8 | 6+7 | 6+8 | 89 | 5+6 it
Binh ] o ] . ] )
Thl.laﬂ(C) 19+20 [ 57 =59 it it 527 it 6+ 7 5+6 it
Di Linh 54+56 | 56+ 58 6+8 5+6 5+6 5+7 it it it
Wyoming - 65 + 70 it it 7 6 15 10 -

{a) Khong cho sodium hexa metaphotphat khi loc
{b) Sdn pham thu dwgc sau khi ldng & giai doan 1
{c) Sdn pham thu dugc sau khi ldng & cd hai giai doan (thdi gian ldng & giai doan 2 1a 24 gid)
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Bdng 57. Thanh phdn hod hoc cia khodng sét sau khi tuyén

' Thanh phan héa hoc (% khéi lugng)
Khodng sét .
SiO, | ALO, | Fe,0, | FeO | CaO | MgO | K,0 | Na,0 | TiO, | MKN
Binh Thuan (¢) | 55,20 [ 16,60 | 2,30 | 0,50 | 2,10 1,00 1,51 2,25 { 0,80 [ 12,50
Di Linh 55,10 [ 16,20 | 7,00 | 0,15 | 2,65 | 2,00 | 1,20 | O,80 | 0,65 | 13,60
Wyoming 59,26 1 17,50 | 3,00 | 0,61 1,22 1,85 1,05 2,85 | 0,26 | 11,27
Bdng 58. Tinh chdt ciia khodng sét sau khi tuyén
Ham luong CEC Do truong nd
Sét ritlonit Na (% : 3
montmorillonit Na (%) (meq/100g sét kho) (cm’/g)
Binh Thuén (c) 57+ 59 66 + 68 22
Di Linh 56 + 58 64 + 66 20 (*)
Wyoming 65+ 70 76 + 78 24

(*) do truong nod xac dinh d pH 9 + 10
Tir s6 liéu & cdc bang 56 + 58 nhan thdy rang:

Hiéu qua loc sét Binh Thuan theo phuong phip uét c¢6 sir dung chat phan tdn Sodium
hexa metaphotphat (thu héi 20% + 22%) cao hon khi khong sit dung chét phan tin (thu
héi 18% + 19%) va quan trong hon 12 ham lugng montmorillenit Na trong san phim loc
c6 sit dung chit phan tdn (50% + 52%) vuot troi so vé1 khong cé chat phan tdn (36% =+
40%).

Huyén phi sét Binh Thuén thu dugc sau hai giai doan ling dép \ing céc diéu kién dé
san xuft sét hitu co bang phuong phap uét:

- N6ng d6 pha sét (xdc dinh bing do ty trong) tir 3% + 3,5% sau ling & giai doan 1

va tir 2,5% + 3% sau ling & giai doan 2
- Sét bentonit c6 dung lugng trao d6i cation 16n tir 60 + 68 meq/100g

Phé nhiu xa ronghen cha miu sét Binh Thusn (ruéc, sau khi tuyén) va sét
Wyoming dugc trinh bay trén hinh 65, 66, 67.
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Hinh 65. Phd nhiéu xg¢ Rongen cila sé( Bink Thudn trudc khi tuyén
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500 4
400 A

300 A

Hinh 66. Pho nhiéu xa Rongen ciia sét Binh Thudn sau khi tuyén

139



600 7

500 1

Lin {Cps)

26

1? A-2.1606

40 50
Hinh 67. Phé nhiéu xa Rongen cia sét Wyoming

3.1.2.2. Lam giau sét bentonit bang phuong phdp cyclon thuy luc
1. Co 56 khoa hoc

Phwong phép cyclon ding dé phan cip cé hiéu qua déi véi khodng vat ¢ ¢d hat rat
min, khoang 0,005mm + 0,040mm. Qu4 trinh phéan cdp & cyvclon duge thue hién r&t nhanh
do céac hat khodng ling chim trong méi trudng long chd yéu dua vao tic dong cla lyc ly
tam. Cyclon lam viéc dac biét hién qua ddi véi cdc loai biun quang trong dé cac hat
khodng vt dang t6 hop, két bong. Luc ly tdm s& phd vd cic hat két dinh, chia ching
thanh cdc loai hat theo ¢& hat va ty trong.

Khi c4p bun quang vao trong may, dong bun chuyén dong xody rit nhanh, 1am ban
cdc hat quing vao thanh mdy vdi luc ly tim mdi lic mét tang dan. Biin quang duge cip
vio cyclon theo huéng ti€p tuyén, tao thanh dong xodn 6c nho vé phia dudi va cho dén
mot diém nao d6 thi phan ra 1am hai dong:

- Dong thit nhét theo chi€u xo4n 6¢c xuéng dudi va qua 6ng thdo cét ra ngoai.

- Dong thi hai ciing xoan theo kiéu xoén 6c, di nguogc 1én, luén bén trong dong
chinh, qua 6ng bin tran ra ngoai.

G ché théo c4t, dong bin chuyén dong dén d6 vin & trang théi xo4n tao ra & gifta
mot ving trong chan khong, nho vay tir d6 khong khi & dudi duge hit lén, chuyén dong
doc theo dudng tam tao thanh c6t khi hinh tru (hinh 68).
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Hiéu qua cta viéc phin chia nguyén liéu theo c& hat phu thudc vao kich thudc cia
mdy va cdc yéu t6 khic nhu dudng kinh 6ng bin tran, 6ng thdo cit, 4p luc bin tiép vao
mady (dp luc ddu vao), dac tinh do hat nguyén liéu, ty trong cc thanh phén cia bin...

D€ 14y bin tran c6 ¢3 hat that min, cin gidm dudng kinh 6ng tran va tang dudng kinh
ong thdo cédt hodc tang 40 lo3ng cia biin mot cich thich hgp. Quan trong nhat 1a chon
duoc ty 1é ong Thao cét va 6ng bun tran hop 1¥.

Muén ting hiéu qua, nang suat phan cdp, c6 thé lip n6i tiép hodc song song nhiéu
mdy lai véi nhau.

Nang suét cla cyclon duge xdc dinh nhu sau:

V=3xKaxKDxdnxdx\/E

Trong do:
V: Ning sudt cyclon (m’/h)
N erca » ee . 0.04
Kq: Hé s6 hiéu chinh v6i géc ciia cyclon. K, =0.79+
0.0379+1g <
2
1.2

Kp: Hé s6 hiéu chinh véi duong kinh ciia cyclon. K, = 0.8+

1+0.1D
d,: Pudng kinh tuwong duong cha dng cdp (cm).
d: Dudng kinh 6ng bun tran (cm).
D: Dudng kinh cyclon (cm)
P,: Ap huc ddu vao (Mpa).

- a: Géc cdn cia cyclon (d0).

D3 hat ranh gidi cin tich cta cyclon duge tinh theo cong thic sau:

2
d, =15x |—2xd"xt,
Ax P x(p, - p)

Trong do: t;: Ham lugng chét rin trong bun quang (%).

P : ty trong chél ran (gfcm?).
p : ty trong chdt 16ng (g/cm®).

A : Pudng kinh 6ng thio cit (cm).
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San phdm biin min ﬂ

Ché do lam viéc ciia cycion

Puong kinh cyclon : 50 mm
Puong kinh 6ng cap liéu : 8 mm
Puing kinh 6ng thdo bun : 11 mm
Pudmg kinh 6ng thao cit : 4 mm
Ap luc dan vao : 0,5 at

Géc con cia cyclon : 10°

Néng do bin cap liéu : 7%

i/ Vong xody ‘
. thifcdp

6ng thdo |
cét thai

ﬂ Bin thai

Hinh 68. So do nguyén Iy lam viéc va bo thiét bi thi nghiém di dong
cua cyclon thuy luc Mozley
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2. Két qud thuc nghiém

Thanh phidn khodng va thanh phén c& hat cia cic mau sét nguyén khai Di Linh, Binh

Thuén d3 duoc x4c dinh bang phuong phédp ray va nhiéu xa ronghen. K&t qua duoc trinh
bay d cac bang 59, 60, 61.

Bdng 59. Thanh phdn khodng cua sét bentonit nguyén khai

Ham luong khodng vat (%)
. Khodng sét . . . .
[_ Mont. | Clorit | Caol. | Hmica | Canxit | T.anh | Felspat | Gotit
DiLinh 34-351 5-6 [(12-15| 8-10 7-8 8-10 9-10 | 8-10
Binh Thuin 14-15| 7-9 5-7 10-12 1 15-18 | 28-30 | 15-16 it
Bdng 60. Thanh phdn khodng vdt theo c& hat clia sét bentonit nguyén khai Di Linh
Ciphat | %ta | Thanh phan Khoang vat (%)
(mm) hoach | Caol. | Hmica | Clorit | Mont. | T.anh | Felspat | Gotit | Canxit
+1 4,01
-1+0,23 2,31 10 12 8 it 15 10 10 10
025401 | 5,03
0,140,074 | 3,01
- 17 13 6 it 12 15 10 10
0,074+0,04 | 21
20,04+0,02 | 30,75
-0,02+0,01 | 39,87 13 10 5 40 - 42 10 10 7 6
-0,01+0,00 | 12,81
z 100,00 | 12-13|10-12| 5-6 [32-3410-12|11-13| 7-10 6-8
Bdng 61. Thanh phdn khodng vdt theo cé hat cia bentonit nguyén khai Binh Thudn
Cip hat % thu Thanh phin khodng vat (%) T
(mm) | hoach ["Caol. | Hrmica | Clorit | Mont. | T.anh | Felspat | Gotit | Canxit
+1 13,0
-140,25 21,5 it it it - 50 22 it 20
-0,25+0,1 13,5
0,140,074 | 65 ) ] ]
0074004 T 40 it it it it 40 25 it 23
-0,04+0,00 41,5 10 8-10 | 12-15 32 5-8 5-6 - 10
PR 100,00 5-7 ~8-10 7-8 {13-14|30-32|14-16 - 15-16-
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Két qua phan tich cho thdy ham lugng montmorillonit déu thdp (34% + 35% trong
méiu Di Linh vd 14% + 15% trong miu Binh Thuédn). Cic khodng vat di kem gbm cé
caolinit, hydromica, thach anh, felspat, clorit, gotit. Montmorillonit tip trung chi yéu & co
hat nhd hon 0,04 mm. Phan doan c& hat nay chiém khoang 83% d6i véi sét Di Linh va
khoang 41% déi véi sét Binh Thuén.

Qué trinh 1am gidu sét Di Linh va Binh Thuan theo phwong phép cyclon dugc thye
hién theo so d6 hinh 69.

Bentonite nguyén khai

v
Dénh toi, cha st
v

Sang phan cap

-0,25 mm + 0,25 mm

Phan cép cyclon thuy lgc

v ;

Sén pham bentonit Cit min Sdi, cdt tho

Hinh 69. So dé thi nghiém tuyén bentonit Di Linh va Binh Thudn

Giai doan phan cap cyclon thuy luc dugc thuc hién trén thiét bi hydrocyclon do hang
Richard Mozley san xuét. Qui trinh céng nghé tuyén dugc thuc hién nhu sau:

Dung dich bun quang sau khi duge ddnh toi va khir cit tho duge cip vfflo thiing bom,
tir thing bom dung dich sét duge bom bang ap luc vao cyclon theo huéng tié’p tuyén. Nho
tdc dung cba luc ly tam 16n ma nhimg hat tho (cit min) chuyén dong din vao luéng xody
thi nhét bam sdt vao thanh cyclon vA dugc thdo tdi cing mot lugng nhd nuéc qua Sng
thdo cét. Nhimg hat min (bentonit) chuyén vio vong xody thif hai chuyén dong nguoc 1én
trén theo chiéu thing ditng ciia cyclon va thodt ra qua 6ng thdo bun cing moét lugng nurée
16m, sin ph&m bentonit dugc 6 dac, Ioc va sy kho.

Cac thong so thi nghiém chinh:

- Dudng kinh cyclon, mm: 50
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- Ap luc ddu vao, at: : 0.5

- Dudng kinh Ong cdp liéu, mm : 8
- Dudng kinh 6ng thio bin, mm : 11
- Dudng kinh &ng thdo cat, mm: 4
- Géc con cha cyclon, 10
- Néng do ban cdp liéu, % : 7

Két qua 1am gizu khodng sét duoc trinh bay & bang 62, 63.
Bdng 62. Thanh phdn khodng cia sét Di Linh sau khi tuyén

% thu Ham luong khoéng vat, %

Tén san phdm hoach : : i _
0ac Caol. | Hmica | Clorit | Mont. | T.anh | Felspat : Gotit | Canxit

Cét tho + 0,25 6.78

12+157113=15| 5+6 - 18+20 [ 18+20| 6+8 <10
Cit min cyclon 34.67 )

Bentonit tinh 58.55 10+12 | 8+10 5+6 [57+58| 6+8 5+7 5+8 -

Sétnguyénkhai | 10000 | 12+13 [ 10+12 | 5+6 |32+34 | 11+13}11+13 | 6+8 <35

Bdng 63. Thanh phdn khodng ciia sét Binh Thudn sau khi tuyén

% thu Ham luong khodng vat, %

Tén san phim hoach _ i i :
0ac Caol. | Hmica | Clorit | Mont. | T.anh | Felspat { Gotit | Canxit

Cattho + 0,25 36,75
5+ 10 8+12 6+9 - 40:45 [ 19+21 - 2527

Cit min cyclon 37.60

Bentonit tinh 25,65 5+7 6-8 6+-8 |50+52;10+12) 8+10 - 5+8

Sét nguyén khai | 100,00 57 8+10 7+9 [12+13|30+35|15+19 it 19+21

Nhén xét :

- Bang phuong phép cyclon thuy lyc, d6i vi sét Di Linh c6 thé thu duoc khodng
58% bentonit ¢ ham luong montmorillonit 57% + 58%, d61 véi sét Binh Thuan thu duge
khoang 25% bentonit c6 ham lugng montmorillonit 50% + 52%. Néu thay d6i mot s6
thong s cia cyclon cling nhu ting 4p sust ddy bun khoan vao cyclon, chic chin s& ning
cao duoc hiéu qua tuyén va ¢é thé hy vong ham ‘luqng montmorillonit trong sét Binh

Thuan sau khi tuyén s€ dat dugc 54% + 55%.
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- So véi phuong phép loc uét, tuyén bang cyclon c6 nang sust cao hon rat nhiéu va
tiét kiem dugc nu6c. Day 1a diéu cdni lwu ¢ vi khu virc mo sét bentonit Tuy Phong (Binh
- Thuén) rit khan hi€m nudc.

Qua két qua phan tich nhiéu xa ronghen, phén tich nhiét vi sai, nhiét trong luong
ciing nhi phan tich héa hoc cdc méu sét di 1am gidu néu & trén ching t6i nhan thdy ring
nguyén liéu thich hgp d€ san xuit sét hiru co 12 sét Binh Thuan vi hai 1§ do:

- F*m luong montmorillonit natri dat 54-56 %, dung luong trao d6i cation 66- 68
meq nén khoéng cin phai x1 1y véi NaCl.

- Ham luong oxit sat thip 3- 3,6%

Ngodi ra trit luong sét bentonit khu vic Nha Mg, Vinh Hao thuéc Tinh Binh Thuan
rét lon chua duge kbai théc. Viéc sit dung sét Binh Thuan dé san xuat sét hitu co va céc
muc dich khéc c¢6 ¥ nghia rt 16n v€ mat kinh t&.

Doéng thoi dé kip ddp tng ngay dugc nhu cdu san xuit sét hitu co cung cdp cho nganh
D4u khi trong khi sét Binh Thuin chwa duge khai thic, nén str dung sét Wyoming nhap tir

nudc ngoal.

Chinh vi vay, ching t6i quyét dinh chon sét Binh Thuan (d& lam giau) va sét

Wyoming 1am nguyén Liéu d€ nghién ciu san xuat sét hitu co.
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3.2. TONG HOP SET HOU CO

3.2.1. Téng hop sét hitu co theo phuong phap w6t
Sét hitu co duge téng hop theo phuong phap u6t trén thiét bi hinh 70.

1 - C6c phén Gng blng thuy
tinh dung tich 11

2 - Bép ditn cb difu khién
nhist.

3 - My khufly ahiéu t6c 40.

4 « Nhit ke.

5 - Phdu nho gio1

Hink 70. So 46 thi nghiém t6ng hop sét hiru co

Sét hitu co du;;c téng hop theo cdc bude sau:

- Chuén bi huyén phii sét da dugc tuyén (xem phén lam gidu khodng sét).

- Khudy va dun néng huyén phi

- Tir tir cho dung dich mudi amin bac 4 trong iso propanol vao huyén phi sét.
- Thoi gian phan ing kéo daitr 2 + 4 h.

- Sau khi két thiic, gitr nguyén khdéi phan ing qua dém (khoang 12h)

- Loc, rlra san phdm béng nudc néng.

- S4y khé & nhiét do 60 °C + 70 °C, nghién min san phim dén kich thuéc yéu ciu.

Cic yéu t6 nhu nong do huyén phii, pH huyén phi, nhiét d6 phan ing, thoi gian phan
ng, luong amin tham gia phan img s& dugc nghién citu dé tim ra cdc diéu kién thich hgp.
3.2.1.1. Khdo sdt cdc tinh chdt cia sét hitu co ngoai

Bon méu sét htm co VERSAGEL-HT (VG-HT), VG-PLUS, BS-1C va JF-38 da dugc
nghién ctu dé so sdnh véi cic méu sét hitu co do ching 16i téng hop. Thanh phan ho4
hoc, cac tinh chat vat 1y va tinh chit huu bién cia bon mau sét trén duge trinh bay & cédc
bang 64 — 67 va hinh 71. |

147



Bdng 64. Cdc tinh chdt vat ly cila sét hitu co

(e Thé tich truong nd trong Ham luong chat
Sét hitu co toluen (cm’/g) dogs (AD* MKN % hitu co (**) %
VG-HT i6 26,86 39,5 31,0
VG-PLUS 17 31,78 390 30,3
X 62,93
0 r ’ I 34,74 30,86
BS1C 3 29.54 )
- " 36,8 33,79
JF-38 36 29,03
(*) Phdn tich nhiéu xa ronghen
**Xic dinh dua trén co sd phdn tich nhiét
Bdng 65. Thanh phdn hod hoc ciia sét hitu co (*)
_ Ham luong (%)
Sét hima co
Si0, | ALO, | Fe,0, | FeO | CaO | MgO | K,0 | Na,0 | Chat HC | MKN | H,0
VG-HT [39,70111,85| 3,55 [0,14[1,40| 1,60 | 1,14 | 0,48 30,2 3990 | 9,70
VG-PLUS | 38,60 14,02 ) 1,36 10,50]0,91 | 0,83 ] 0,25} 0,21 31,28 39,22 | 794

(*) Phdn tich tai Trung tdm Phdn tich dia chdt khodng sdan Ha N§i.

Bdng 66. Tinh chdt luu bién ciia huyén phu sét hitu co 30 g/l trong diezen va

trong hén hop 85% diezen + 15% nudc

Tinh chat luu bién trong diezen
Sthiuco | v . | Vv, PV YP Gel 10 Gel 10'
(cP) (cP) (cP) | (Ibf/100ft*) | (Ibf/100ft%) | (1bf/100ft?)
VG-HT 14 8 6 2 1 1
VG-PLUS 14 8 6 2 1 1
BS-1C 12 8 4 4 1 1
JF-38 16 - 10. 6 4 1 2
. Tinh chat lvu bién trong 85% diezen + 15% nuéc
VG-HT 69 54 15 45 44 52
VG-PLUS | 6§ 1753 12 41 37 42
BS-1C 60 48 12 36 34 40
JF-38 | 80 65 15 50 42 48
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Bdng 67. Tinh chdt luu bién chia dung dich khoan goc ddu (*)

Sét hitu co Veo Vo AV PV YP Gel 10" Gel 10'
(cp) {cp) (cp) (cp) | (Ibf/100fP%) | (1bf/100ft%) | (Ibf/100£%)
VG-HT 106 75 53 31 44 30 37
VG-PLUS 82 | 56 | 41 | 26 30 29 35
BS-1C 90 62 45 28 34 28 34
JE-38 95 T 68 | 475 27 41 30 36

(*) Thanh phdn dung dich khoan goc ddu :

- Ham lugng sét hitu co : 30 g/l

- Ty 1é dduinude : 80120 (theo thé tich)

- Ham luong mudi CaCl, trong pha nitée : 25 %

- Ty trong dung dich : 1,30 glcm® (thém bot barit vao dung dich d€ dat duoc 1y trong

nay)

60 4 60
4 0.
40

4 30

T e

{20
{10

AV PV

VG-HT M®VG-LUS 0OBs-1C [OJF-38

Hinh 71. Cdc gid tri AV, PV, YP clia cdc
mdu sét hitu co ngoai

YP r

Tir két qua khao sit, nghién ciu 4
maiu sét hitu co ngoai, chiing t6i c6 nhan
Xét sau :

- Ham lugng oxit sét trong thanh phan
cdc mau cling twong tu nhu trong sét
bentonit Binh Thuin di lam gidu, nho hon
4%. |

- Ham lugng thanh phbin hifu co trong
méu khoang 30% -+ 34% theo trong luong.

- Gid 1 dyy; cta mau thip nhit 26,86
A’ (midu VG-HT) vi cao nhit 62,93 A°
(mau BS-1C).

- Céc thong s6 Iuu bién ciia dung dich

khoan g&c¢ dau pha ché tir cic méu sét hitu co déu nim gén sit gid tri AV = 50 (cP), PV =

30 (cP) va YP = 35 (1b/100f?).

- Trong bdn mau sét hitu co nghién ciu, miu VG-HT ¢6 chét lugng cao nhit ciing
tuong xing v6i gid dat nhat (40000 USD/tin) trong" ede loai. sét hiu co.
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3.2.1.2. Khdo sdt cdc diéu kién phdn itng trao doi giita huyén pha sét Wyoming vdi
mudi amin 2HT75 dnh hudng dén tinh chdt luu bién cia sét hitu co

1. Anh huong cila néng do sét

Phan tng trao d6i cha huyén phi sét Wyoming & cdc nong 46 2%, 3%, 3,5% va 4%
véi hop chit amin 2HT75 (dimethyl dihydronated tallow amoniumclorua) da dugc khao
sat. Luong hop chdt amin 2HT75 cho vao phan dng 10,5 gam tuong duong véi 90% dung
lugng trao d6i cation cia sét Wyoming (CEC ctia Wyoming 12 75meq + 78 meq/100g sét)
luong isopropananol bang 40 % cia 2HT75. Anh hudng ciia néng do buyén phi sét tham
gia phan Ung d&n YP va PV ciia 30g/l sét hitu co trong hé diezel/nuée duge trinh bay &
bang 68 va cdc hinh 72a, 72b.

Bdng 68. Su phu thudc cua tinh chdt luu bién ciia sét hitu co di ti bentonit Wyoming ¢
néng do 30 g/l trong hé diezen/ nude (85/15) vao nong do huyén pha bentonit tham gia

phdn itng
Néng do Ty Tinh chit luu bién
huyén phu trong
STT | ¢t Wyoming | (g/em®) | Voo | Vao | PV YP Gel 10" Gel 10
(o) (cp) | (cp) | (cp) | (Ibf/100f2) | (IbE/100FC) | (1bf/100fr%)
1 20 1,007 | 50 | 40 10 30 26 30
2 30 1,015 64 | 50 14 36 33 38
3 35 1,018 | 58 | 46 12 34 30 35
4 40 1,024 Khong thuc hién duge vi d6 nhét khéi phan ing rat én.
P ~ 1b/100f¢ d (g/cld) 1
50° 50 1.025 |
40 p YP 4 40 1.02
1.015 F
30 | -/._\. 130
PV J YP 101 +
20 20
i PV 1.005 -
0l T 1y ) '
0 : i : IR I 0 10 20 30 40 50
15 20 25 30 35 40 Néng do huyén phi sét (g/1)
Noéng d6 huyén phis sét (g/1) Hinh 72b. Anh hucng néng do sét dén

Hinh 72a. Anh huong ndng do huyén phu sét dén
YP va PV cua 30g/l sét hitu co trong hé
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Tir cdc k&t qua thi nghiém nhan thdy néng do huyén phit 30g/l sét 1a 16i wu dé téng
hop sét hitu co. G néng do thép hon (20g/l), xdc sudt va cham che hat sét v6i cac cation
amin bac 4 c6 th€ khong cao din dén hiéu su4t tao thanh sét hiru co thdp. Con & ndéng do
40g/ tinh tao gel cha sét bentonit rét cao, véi 6c do khudy 150 vong/phiit khé c6 thé
chuyén huyén phu tir dang gel thanh dang 10ng. Khi cho mudi amin vao, kh6i phan ting
khong nhing khéng bi loang ra ma cdn ¢6 phén dac thém. Diéu nay c6 thé cho phép nghi
dén vai trd clia mudi amin nhit mot chat keo tu. T sy phén tich trén thdy rang hfing do
huyén phi sét hop 1y € tdng hop sét hitu co nim trong khoang 30g/1 dén 35g/L.

2. zinh hucng cua pH

Theo céc tai liéu, phan tng téng hop sét hitu co duge thyc hién trong moi irudng
kiém (pH 9 + 9,5) s& thu duoc san phdm c6 kha nang tao gel thixotropic t6t. D€ kiém tra
chiing t6i da thuc hién phan tng & pH 7 + 8 (khong cho Na,CO; vao huyén phil sét) va &
pH 9 + 9,5 (diéu chinh bing Na,CO;, lugng Na,CO; cho vao khoang 1% so véi sét). Cic
diéu kién tién hanh phan Ung:

- Thé tich huyén phi sét Wyoming néng d6 30g/1 : 1200 ml

- Lugng amin 2HT-75 : 21g (twong duong véi 90% CEC cua sét Wyoming)

- Nhiét d6 phan tng : 60 °C + 65 °C

Két qua do céc thong s6 luu bién _cﬁa 30g/1 sét hitu co (16ng hop & cic diéu kién phan
tng trén) trong diezel va hén hop 85% diezel + 15% nude duge trinh bay ¢ bang 69.

Bdng 69. Anh hudng ciia pH huyén phii bentonit tham gia phdn img dén tink chdt Lo bién
cua sét hitu co nong do 30 g/l trong diezel va hé diezel/nuoc (85/15)

Tinh chat luu bién cha huyén phii sét hitu co
Wyoming + Dung moi " '
"HT75 g Vew | Vi | PV YP | Gell0 Gel 10
' (cp) | (cp) | (cp) | (Ibf/100ft*) | (1bf/100ft%) | (1bf/100f%)
Diezel | 13 9 4 5 1 1
pH=9,5
Diezel +nusc | 65 | 50 | 15 35 32 37
Diezel 12 | 8 4 4 1 1
pH=28
Diezel +nuéc | 52 | 42 | 10 32 30 32
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Tir céc s6 lidéu néu trong bing nhan thdy sét hitu co téng hop tir sét Wyoming va
2HT75 & pH = 9,5 ¢6 céc gia t1 YP, PV va gel cao hon sét hitu co téng hop & pH= 8. Cic
théng s6 nay thé hién rét rd khi do hé sét hitu co phan tdn trong diu nuéc. G pH cao cic
dién tich dwong tai bé mat géc canh phién sét c6 xu hudng chuyén thanh dién tich am.
Chinh vi vay trong diéu kién pH cao, luong cation amin béc 4 s€ tham gia vao phan \ing
trao d6i nhiéu hon so véi & pH thdp. Diéu nay ciing thdy 1o & ham lugng catjon hifu co
(xdc dinh bing phuong phdap DTG, DTA) trong sét téng hop & pH 9,5 (39,2%) cao hon &
pH 8 (32,5%). Gidn d6 DTG-DTA cha méu sét hitu co téng hop & cdc pH néi trén dugc
thé hién trén céc hinh 73, 74.

R _':n;..-.. J-a—éf -

..,‘"v.,‘,-' B

Hinh 73. Gidn d6 DTG-DTA mdu sét hitu co Wyoming — 2HT75, pH = 8

‘Q‘
Hinh 74. Gzan dé DTG DTA mdu sét hu'u co Wyonung 2HT 75 pH=95
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3. Anh hudng ciia lugng muéi amin bdc 4.dén tinh chdt hou bién cia sét hitu co

Phan tng trao d6i ciia huyén phil 30 g/l sét Wyoming trong nuéc véi cic lugng mubi
2HT?75 khdc nhau, lugng isopropanol biang 40 % amin, pH= 9,5 va nhiét d6 60°C - 65 °C
di duoc tién hanh. Tinh chét luu bién clia cic mAu sét hitu co ndng d6 30 gam/l téng hop

& diéu kién trén trong hdn hop diezel va nudc duge trinh bay & bang 70 va d6 thi hinh 75:

Bdng 70. Anh hudng ciia luong mu6i amin bdc 4 dén tinh chdt hou bién cua sét hitu co

Hinh 75. D6 thi dnh hudng cua luong mudi amin bdac 4 dén tinh chdt lwu bién ciia sét hit

co
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Luong amin tham gia phan dng 2HT75* Tinh chat luu bién 1
TT\ o100gsét | meq/100g | % CECcia | PV YP Gel 10 Gel 10
kho sét kho sét (cp) | (Ibf/100ft%) § (1b£/100£%) | (Ibf/100ft%)
1 43 56 74 9 23 18 22
2 52 68 90 12 38 34 37
3 57 75 100 10 36 32 37
4 63 79 105 9 26 27 33
5 66 86 115 8 20 14 20
* Sdn phdm thuong mai ¢6 ham lugng 2HT75 la 75%
20 50
YP
s L 4 40
2]
o~ 30 5
A P =2
;’— 10 } 1 S
s
& {2 2
5
5 F
' 4 10
T4% 90% 100% 105% 115%
. 0 L 1 1 1 I . L | 0 }
50 55 60 65 70 75 80 85 90
Luong amin tham gia phan tng
(meq/100g sét kho)



Tit cdc s6 lieu trong bang va trén d6 thi cho phép nit ra két luan lugng muo6i amin bac
4 tham gia phan \ing trao d6i c6 anh hudng rat 16n dén kha nang tao céu tric cha sét hitu’
co. Kha ning tao c4u triic 16n nhét cla sét hitu co trong hdn hop diezel + nudc théng qua
céc gia tri YP, PV, khi lugng amin trao d6i bang 90% - 95% CEC cua sét. N6i cich khic
90% - 95% céc cation v6 cO nim giffa hai phién sét duge trao ddi thi s& tao dugc sét hitu
co ¢6 kha nidng tao cu tric cao nhat. Vuogt qui gidi han trén (> 95%), gid tri YP va PV
clia sét s& giam, dic biét 14 gi4 tri YP s& gidm nhiéu (tir 36 1b/1001t> xudng 26 1b/100£t?).
Cic nhan xét vixa néu trén cling phi hgp v6i két luan cia mot s6 tic gid ma ching t6i da
viét & phin téng quan vé sét hitu co.
4. Anh hudng ciia nhiét do dén tinh chdt luu bién cia sét hitu cof

Phan tng trao déi clia huyén phi sét Wyoming 30g/1 voi 2HT-75 duge thuc hién &
pH 9,5 vdi luong amin tham gia phan ung bing 90% CEC cla sét (0,52g 2HT-75 /1g sét
kh6), luong isopropanol bang 40% clia 2HT-75 trong céc diéu Kién nhiét do khdc nhau:
35 °C, 50 °C, 65 °C da duoc thuc hién. Tinh chat Iwu bién trong hdn hop dau nuée (85%
diezel/15% nudc) cha céc san phiam sét hitu co téng hop trong cic diéu kién trén dugce
trinh bay & bang 71 va hinh 76.
Bdng 71. Anh hudng cila nhiét d6 phdn img dén tinh chdt luu bién cia sdn phdm sét hinu
co néng do 30 g/l trong hé diezen! nudc

Nhiét do Tinh chat luu bién
STT Pha: e |V PV YP Gel 10" Gel 10
O (cp) (bf/100f%) | (bf/I00f?) | (bf/100f)
1 35 56/44 12 32 27 34
2 50 59/46 13 33 28 35
3 65 64/50 14 36 33 .38
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Hinh 76. Anh hudmg clia nhiét d6 phan Gng
dén gid tri PV, YP cia sét hitu co

T céc s6 ligu trong bang va trén d6 thi, chiing téi ¢6 nhin xét sau:

Nhiét do phan tng 4nh huéng khong nhiéu dén tinh chat lwu bién ctia sét hitu co téng
hop duoc. Tuy nhién, Gid tri YP, PV ctia sét hifu co tdng hop & nhiét d6 65 °C 1a cao hon
ca. Cing luu ¥ ring, phan ng trao déi cation gilta cdc mudi amin bac 4 va huyén phi
khodng sét 1a phan \ng toa nhiét nhe. Diéu nay dugc xac nhan trong trudng hgp thyc hién
phén tng & 35 °C. Khi bat ddu cho hén hgp musi 2HT-75 trong iso-propanol vao huyén
phu sét thi ngay 14p tic nhiét do khdi phan dng tang dén 40°C, Nhiét do nay gilt nguyén
khong d6i cho dén khi ngimg cho hop chét amin. Trong thuc t€ d€ thuan loi vé mit cong
nghé Cong ty Fenghong, Tri€t Giang, Trung Quéc da tién hanh san xudt sét hitu co §
nhiét do thudng.

5. Anh hudng ciia thoi gian phdn img dén tinh chdt luu bién cila sét hitu co

- Theo cdc tai liéu nuéc ngoai ching t6i thu thap dugc déu ghi rd phfn; tng trao d6i
giifa c4c cation hifu co véi cation vo co trong khodng sét xdy ra trong khoéng.thc‘)‘i gian tr
30 - 40 phiit. D€ kiém tra diéu trén, ching t6i di ti€n hanh phan ting véi cic khoang thoi
thoi gian 1, 2, 3, 4 h, trong d6 thdi gian cho hdn hop amin vao huyén phi sét chi€m 30
phut. Céc diéu kién phan itng nhu sau:

- Thé tich huyén phii: 1200 m! (néng do sét 30 g/1)
- Nhiét d6 phén imng: 65 °C
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- pH moi truong phan ing: 9 - 9,5
Luong amin 2HT-75: 0,52 g 2HT-75/ 1 gam sét kho
Isopropanol bang 40% 2HT-75. '

Tinh chét luu bién trong hdn hop ddu nude (85% diezel/15% nudc) cha cac san phdm
sét hitu co thu duge sau phan g duge trinh bay & bang 72.

Beng 72, Awh huidag ciia thoi giax-phdn img dén tinh chdt hou bién ciia sdn phdm sét hitu
co nong do 30g/l trong hé diezen/nudc

Thoi gian Tinh chat Iuu bién
STT | phantmg | PV YP Gel 10" Gel 10'
() (cp) | (Ibf/L00FR) | (bE/100f®) | (Ibf/100f2)
1| 1 | 4838 10 28 2 2
2 2 61/49 12 37 31 36
3 3 63/50 13 17 32 37
4 4 60/49 12 38 31 37

Tir céc s6 liéu trong bang nhan thdy thoi gian cin thiél cho phan tng trao d6i tao
thanh sét hitu co c6 chat luong cao khong it hon 3 gio. Tiép tuc tang thdi gian phén tng
thi gid tri PV, YP cudng do gel ctia sét hitu co trong hSn hop ddu nude khong thay déi.

Tir cdc két qua nghién ciu & rén ching téi rit ra duge cac diéu kién t6i wu téng hop
sét hitu co nhu sau:

- Nong do huyén phi sét 30 g/1.

- Nhiét d6 phan ing 60 °C <+ 65 °C

- pH ciia mo6i truomg phan img 9 + 9,5

- Luong muéi amin béic 4 tham gia phan tng bang 90% + 95% CEC cia sét
bentonit.

- Lugng isopropanol bing 40% hop chit amin.

- Toc do khudy 250 + 300 vong/phiit

- Thoi gian phan itng Khéng it hon 3 h
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3.2.1.3. Nghién citu tong hop sét hitu co cho dung dich khoan géc ddu tir sét Wyoming
va sét Binh Thudn (da lam gidu) véi cdc mudi amin béc 4

Nhu dé viét trong phén tng quan vé sét hira co, c&u tnic ho hoc clia muéi amin bic
4 (chiéu dai mach hydrocacbon, sir c6 mat ciia vong thom...) c6 anh hudng 4t 16n dén kha
nahg tao gel thixotropic thé hién qua cdc théng s6 YP, PV, Gel 10"/10' clia sét hitu co
_ phén tin trong dau (diezel, toluen...). Hop chdt mudi amin ¢6 mach hydrocacbon cang dal
thi kha nang tao gel thixotropic cta sét hitu co cang cao va dat gia tri cuc dai véi mach ¢é
18 nguyén tir cacbon. Pong thoi sy c¢é mat cha cédc cation hifu co cling lam ting gia tri dgg,

clia sét. Su gia tang nady ty 1& vdi chiéu dai cia mach hydrocacbon trong mu6i amin.
Bén hop chit muéi amin béac 4 dugce sit dung dé téng hop gbm:
- Didecyl dimethy! amonium cloride (C,,) c6 M = 361,5
- Benzyl coco:alkyl dimethyl amonium cloride (C,, va ¢ vOong benzen) c6 M =367,5
- Dimethyl dihydrogenated tallow amonium cloride (2HT—75) (Cg) c6 M =585,5

- Methyl benzyl dihydrogenated tallow amonium cloride (M2HTB) (C;; va c6 vOng
benzen) c6 M = 661,5.

Ching t6i di t6ng hop cdc méu sét hita co tir sét Wyoming va Binh Thuan (da 1am
giau) véi cdc mudi amin trén trong diéu kién t5i wu cha phan dng (Theo muc 3.2.1.2).
1.Téng hgp sét hitu co 1 bentonit Wyoming
Huyén phil bentonit da dugc chuin bi nhir sau:

Cho 35 gam sét Wyoming vao 1 lit nuée va khudy trong thoi gian 4 dén 6 h, sau d6
d¢ lang qua dém. Ding xiphon 14y phan huyén phit sach dé téng hop sét hitu co. Bing
céch nay c6 thé nang ham luong montmorillonit trong bentonit Wyoming 16n hon 70 %.

Tinh chét cia cdc méu sét hitu co téng hop duoc trinh bay & bang 73.
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Bdng 73. Tinh chdt vdt Iy va tinh chdt heu bién cia dung dich sét hitu co 16ng hop X sét
Wyoming 30 g/l trong diezel va hé diezellnuoc (85/15)

Ham bo Tinh chat luu bién cha huyén phi sét hitu co
lugng truong
et hi amin dooy nd PV (cp) YP Gel 10" | Gel 10
Séthita co trong sét | oy | trong P 1 b/1008¢ | 15/1008¢ | 1b/100£2
hitu co * toluen
(%) (cm’g)| D [DN| D [DN|{ D [DN{ D [ DN
Wyoming+didecyl
dimethyl amonium 19,23 10 2 5 2 5 0 2 1 3
clonde
Wyoming+benzyl
cocoalkyl dimethyl 19,58 10 3 5 4 6 113 1 5
amonium clorua ~
Wyoming+dimethyl
dihydronated tallow 39.6 39,40 16 5 12| 5 14011 [34 1|37
amonium clonde
Wyoming+methyl
benzyl
dihydronated tallow 40,5 35,70 15 51105 (36| 1|32 1|35
amonium cloride

(*) Xdc dinh trén co 56 DTG - DTA

D : Do trong diezel DN : Do trong hén hop 85% diezel + 15% nuéc

Tir cdc s6 liéu & bang 73 nhan thay sét hitu co téng hop tir sét Wyoming véi 2HT-75,
M2HTB c6 do truong nd frong toluen (16, 15 cm?/g) va céc tinh chat luu bié'n trong hé
déu va ddu nudc cao hon so véi sét hitu co tdng hop tr didecyl dimethyl amonium cloride
va benzyl cocoalkyl dimethy} amonium cloride. K&t qua phan tich nhi€u xa ronghen céc
méu cho thdy cling véi viéc tang chiéu dai mach hydrocacbon ctia cation hitu co trao déi
thi gid tri dg, ciing tang theo. Mau sét hiru co téng hop tir 2HT-75, M2HTB (c6 mach
cacbon Cyg) ¢6 gid tri dy, twong img 13 39,4 A° va 35,7 A°, trong khi d6 cic méu khac
t6ng hop tir didecyl dimethyl amonium cloride (C,;) va benzyl cocoalkyl dimethyl
amonium cloride (C,,) c6 gi4 tri thp hon (19,23 A° va 19,58 A°%). Tuy nhién c6 mot diém
dang luu ¥ 1a dy, cha méu téng hop tr M2HTB (35,7A° nhd hon méu téng hop tir 2HT-
75 (39,4A°) nhung cdc tinh chét lwu bign thi ngugc lai, gid tri PV, YP va gel cao hon. Phé
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nhifu xa Ronghen cia c4dc miu sét hitu co Wyoming duge trinh bay & hinh 77. Gian d6
phan tich nhiét vi sai, nhiét trong lugng dugce trinh bay trén cic hinh 78a, 78b va 78c.

Trén cdc gian 46 nhiét DTG- DTA sét Wyoming hinh 78c ta thiy c¢6 hai viing hiéu
ing r6 nét. Hiéu ing thu nhiét & ving 140 °C tuong Ung véi qué trinh mét nude bé mat
va hiéu ing thu nhiét & ving 670 °C tuong tng v6i qua trinh phd v c&u tric, giai phong
nuéc cdu tric do phan huy lién k& OH". Trong khi d6 trén gidn d0 nhiét sét hitu co
Wyoming 78a, 78b ¢6 hiéu ting tod nhiét xdy ra & mot khodng rong tir 200 °C dén 700 °C
tuong tng véi qud trinh khit hap phu va d6t chdy hop chat hitu co trong sét. Lugng vat
chédt méat trong khodng nay phan anh gan ding luong hop chit hitu co ¢ trong sét. Cling
tir gidn d6 nhiét clia cdc sét hitu co c6 thé rit ra duoc két luan cdc hop chét sét hitu co bén
vimg khong bi phan huy & nhiét d6 nhd hon hoac bing 200 °C. Diéu nay cho phép ting
dung sét hiru co pl{a dung dich g6c ddu khoan & nhiét 46 cao.

Tix k€t qua trén chiing t6i nhén thiy sir dung mudi amin bac 4: 2HT-75 va M2HTB 1a
hai mudi amin thich hgp dé tdng hop sét hitu co. Tinh chat dung dich khoan g&c ddu pha

tir sét hitu co tong hop tir sét Wyoming véi 2HT-75 va M2HTB dugc trinh bay trong bang
74.

162



Sampie. Mau TH+2HT+NOR({T 8} TGA-DTA Fie: C:\TA\D.II\SDTbMM‘\ s 13
Suz: 78.5421mQ Operalor Minh .
ethod Ramp Run Cate: 26-Oct-04 17:37 2ee
Commant. Cuong Sample rate 10 Clmin in A inslrument: 2960 SDT V3.0F 2000
T o — 1900
10
03
170 4 3257C 1700
160 /, 1400
yd 56 HIC i
o2 1500
o] / ER
asade ua &
1o i 3 ¥ Y
Loy © 3 e
130 — o
- § o 1
ARt R [ £ we \
£ Fop £ -t 3
o o S0¢ i
o 0 2 756% weigh! change v -
E 1l ThE2mg) 27 B4 wep chane 5 ”©0
| 6 4 1Bng) =
W0 ey bt § e
~ £ 50
AN " =
~ 17 74% weigh! changt s 5
@ 15.063mg} l o2 wo o
3 = =1
200 b B
b1 -
. 120 3
LT
s ST 0.3 I =
[15.28mg1
0 ¥
T r T T 800 1000 .
[ 200 R 400 600 VA TA 3 w0
[ ST Temparature {"C)
. ) & N » = - -
Hinh 87a. Gidn d6 DI'G-DTA va XRD cua mau sét hitu co
Wyoming - 2HT75 - Noramox (10%)
Sample: Mau 1978 THYMB+MR . File, CATADaIM\SDTighyong 01
Size- 159274 myg TGA-DTA Onerator: Minh org 1€ _:P
Methoo' Ramp Run Cale: 10-Sap-04 08'42 +Hao
Comment: #hueng’ Sample rale 10 Chr in Air Instrument; 2860 SOT V4 .0F 800 —
190 " j 1700 ]
180 4 1000 =]
P rod .
170 4 TR 150 ]
d 1400 —
160 - 1
i 1200 =
J - \ 7
150 s 3 Ln.z 5 1200 —
! ~ g B o0 ]
140 / ~ 3] 100
A - bl 8 i
~ 1304 ~ § <= 1080 ]
*® ® = —
£ - 800
£ 1204 Lop é o | -1
=) 4360 =] Ly
Cd °
2 110 2019% weighi change 2 o
{0.3216mg) 28.19% weghi change B 3
100 ey 14 430me) g, L
' " 02 & o -
50+ = - §
o0 —
80 11.44% waiphl change - -
1 {1.823mg) o0 — E
- a
L [— .9 W 3
SAASN b -
s 15.29%mg} - 10 =)
e ] T
50 T T T 500 1000 T T oo
20 00 . e Unissstal VA8 A Furinanerd 1 10
Eow Temperature [*C) -

Hinh 87b. Gidn dé DTG-DTA va XRD ciia mdu sét hitu co
: Wyoming - M2HTB - Noramox (10%)

181



: Ml 278 W+ 2HT+75-NOR K Fite: CATA\DStASDTiphuong. (14
Sempi o 218 TGA-DTA . CATADN:
Meathod: Rerp Run Date: B-Sep-D4 11:47
wm-wmwmﬁninm Instasment: 2060 SUT VI.0F
! T—m
350.24C
160 4
- 0.3
!\
160+ \
\ bea
o
40 N <
3 Lor §
- ]
£ E
=] =
2 104 =
H t
. Fos £
42207 B1B%: woghk crange 28 32%, wenghl change ¥
B (5 330mg) E
* &
F01
80 1.37% weight enange
(2. 160mg) o2
60 -
T - T T 4 1000
500 800
200 400 Universel V3.8 TA kninsmit
Exollp Temperature {"C} 3

-

'ERER]

Lin (Cps)

EREEEEERE

Py bttt by g da o by baba bl balaled

-

10

Hinh 87¢. Gidn dé DTG-DTA va XRD ctia mdu sét hitu co
Binh Thudn - 2HT75 - Noramox (10%)

Sampie hau 23E ¥ehiBeNOR A Fikz € TADBlaSE Tophuong 012
Sce X RE0mg TGA-DTA Opralor inh i
kbawry Ramp . Run Dake. 8.5ep-04 1637
Cammeant” Prvong Sarmpke fake 10 C min in Ar Ingdrument 2060 SOT V1 OF
Pl
190 - ,/" Wh ¢ ro3
/
J
4 3
+60 4 // -02
. -
\jr E- I £
g W
140 4 4 }_N :
B
-§‘ ] wnc i %
E
1 012% woighl change 2
M2260mg) N 288" woklht changa =
L1718 S — (7] 6 40 Wng ) o1 %
-
‘“7 13.80% waightchange oz
. {2.080mg; B
Foascun:
[ 5650
nreweg F-03
F17) alo 50 at0 1000
Em Uy Univpraal VISH TA Insirumnania

Temparature {“C)

Lin {Cps)

-

EEEER

[SUREESRETETE ERAENE NS FE NN WS N

o B ERERABE

Hinh 87d. Gidn dé DTG-DTA va XRD cua mdu sét hitu co
Binh Thudgn - M2HTB - Noramox (10%)

182



3.2.2. Day chuyén cong nghé va quy trinh cong nghé san xuit sét hira co § quy mé
nho theo phwong phiap wét

Tix c4c két qua nghién cim téng hop sét hitu co trong phdng thi nghiém, chiing t6i dé
sudt day truyén cong nghé va quy trinh san xuét sét hitu co (50kg /mé) theo phuong phédp
w6t 1 sét Binh Thuan va sét Wyoming & nhiét do 25 — 30 °C.
3.2.2.1. Day chuyén cong nghé sdn xudt sét hitu co

Day chuyén cong nghé san xuat sét hitu co dugc trinh bay trén hinh 88. Trong day
chuyén nay sét Binh Thuan duoc lam gidu theo phuong phdp loc udt ¢6 sir dung chéit phan
tan (NaPO;).. Mit bang clia day chuyén san xuit dugc trinh bay trén hinh 89 (dién tich
miat bing tir 150 - 200 m?). Cdc thiét bi va thong s6 k¥ thuat kém theo duoc trinh bay
trong bang 83. ' o
3.2.2.2. Nguyén liéu sdn xudt va cdn bdng vit chdt
I.N guyén liéu sdn xudt | ,

Nguyén liéu dé€ san xuft sét hitu co gém ¢6 nhimg chét sau:

1 - Khoédng sét

- Khoang sét Binh Thuin nguyén khai cé ham luong montmorillonit Na it nhat Ia
15% (x4c dinh bang phuong phip XRD)

- Sét Wyoming ¢6 ham lugng montmorillonit Na 66% + 68% (x4c dinh bing phuong
phip XRD)

2 - Cic mu6i amin bac 4:

- Di (hydrogenated tallowalkyl) dimethyl ammonium cloride (ARQUAD-2HT75) c6
ham luong chét chinh: 74% + 77%

- Benzylmethyl di(hydrogenated tallowalkyl) ammonium cloride (M2HTB) c¢6 ham
lugng chét chinh: 82% + 84%. '

Céc muo6i nay do hang AKZONOBEL san xuét.

3 - Isopropanol c6 46 sach > 99% (Trung Quoc san xuét)

4 - Chat hoat dong bé mat Noramox S11 (R,,R,-N-(C,H,0),,H) (Phap sin xust)

5 - Cacbonat natri (Trung Qudc san xuét) |

6. Natri hecxametaphotphat (NaPO,),.
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Sét nguyén @ Nudc

ke 1[¢
A h (5)
)]
2 SN
d 9 amn
e [@
B4 thai
Hinh 88

. S0 dé cong nghé sdn xudt sét hitu co gidn doan theo phuong phdp uct

1 — Bé dénh toi khodng sét (dung tich 1500 1)

h 4

(6)

h 4

)

&)

2 — May phan cép huyén phil sét dang vit xoan (cong sust 1T/h)

3 — Bé chifa dung dich meta natri photphat (néng d¢ 0,1 %)
4 — BE chita va lang huyén phit sét dd 1am sach (dung tich 15001

5 — N6i phan dng (dung tich 1500 1)

6 — Méay ly tAm (dung tich 150, t6c d6 quay 1000 v/phdit)

7 —Lb sdy than

8 — M4y nghién bi hoac mdy nghién Joai Mikro-Pulverizer (cong sust 0,5 + 1 kg/phir)

9 — Méy bom bin ly tam (cong sust 2 m*/h)

10 - BE pha hbn hgp amin + isopropanol + noramox

11 — Bom dinh lugng (luu lugng 0,5 = 1 Vphiit)
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. Bdng 83. Thiét bi va cdc thong s6'ky thugt

Kich thudc Ca N3 Vat
o ng ing :
dai(l) x rong(r) x | Dung : ) ; .
- " . p xudt | suft (m6t | Cac théng | Liéu
STT Tén thiét bi SL Cfio(h), dudng t1c£1 m61 | meé SP— <& khéc ché
kinh (D), (m), (m’) (kW) kg) tao
Géc con o’
p |NotkmEydinb |y 1 gy e s 15 | 15 | 300 CT3
Cé thé diéu
, . : chinh ham
g | MAYPENCED | | 5x035; =025 2,5 | 1000kg/h | luong pha
08 rin ddu ra tir
2-8%
Bé chifa dung
3 | dich Metanatri | 1 2x1x1 2 XM
phot phat 0,1%
4 | Bechuahuyen ) 2x1x1. 2 XM
phil sét sach
5 ‘Bé chita ba thai | 2 2x1x1 2 XM
6 | Néiphintmg | 1 ®=1; h=1,5 15 | 15 | 40-50 CT3
Bé chifa hod
7 chat phan dng 1 1xixi 1 1 CT3
g | Bechuanuée | 2x1x1 2 cT3
ria
. @=0,508; h= - Téc do quay
9 May ly tam 1 0.305 0,15 1.5 V=1000v/ph
e e 2x2x0,5 ( mam Nhiét do say
.10 May sdy 1 O 60-70°C
May nghien ( ©=0,12 ( dudmg s | 051
11 Miko- 1 kinh R ; 0.5
pulverizer ) : oto) kg/ph
12 |Bombdnly tam | 5 15 L“;ﬁ‘};’/‘g“g
13 | Bomdinhluong | 1 1-51/ph
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2. Cdn bdng vdt chdt
Luong sét va hoé chat cin d€ san xust 50 kg sét hitu co (tinh todn trén co s& bang 81)
duoc trinh bay & bang 84.

Bdng 84. Luong sét va hod chdt cdn thiét dé sdn xudt 50 kg sét hitu co

Sét Wyoming-2HT-75 Sét Binh Thuan véi M2HTB
Sét Wyoming 34-35kg Sét Binh Thuan (nguyén khai) | 165- 170 kg
2ZHT-75 18-185kg M2HTB 18-18,5kg
Isopropanol kg Isopropanol 9kg
Noramox 4kg Noramox 35-4kg
Na,CO, 4kg Na,CO, 4kg
'  (NaPOy), 0,2 kg

3.2.2.3. Quy trinh sdn xudt
Quy trinh c6ng nghé san xu4t sét hitu co trén day chuyén san xuit hinh 88 gém céc
budc sau:

1 - Bom 4001 nuéc vao bé dénh toi 1 r6i thém tix tr 165kg +170kg sét nguyén khai
‘Binh Thusn déng thdi cho mdy khuay chay. Khuiy trong khodng 3h+4h.

2 - Bom huyén phu tir b€ danh toi 1 va 660 1 + 680 1 dung dich 0,2% (Na,PO,); tir bé
3 vao mdy phan cap 2. Cho vit xoan phan cdp hoat dong. Thoi gian hoat dong clia may
phan cap tir 20phit + 30phit. Phdn huyén phi sach tir mdy phan c&p c6 néng do pha rin
tr 2% + 5% v6i kich thudc hat < 0,04 mm s& chay vé bé chia 4. Néng do pha rén trong
huyén phit dugc xédc dinh béng ty trong. D€ nang cao ham luong montmorillonit trong sét
c6 thé bao quan huyén phi trong bé 4 tir 12 + 24 h. Trong thdi gian nay mot phdn nhd cic
hat vi tinh thé Thach anh c6 thé ti€p tuc ling xudng.

3 - Bom toan bo huyén phil sach tir b€ 4 vio néi phén' tng 5 (fugng huyén phii thu
dugc du kién khoang 10001 véi luong pha rin 30kg + 35kg). Sau d6 cho 3,5kg + 4kg
Na,CO; dang b6t vao, khufly tir 1 = 2 h. Kiém tra d6 pH ciia huyén phii. Diéu chinh lugng
Na,CO, che dén khi pH ctia huyén phi tr 9 + 9,5.
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4 - Bom tir tir hén hop gébm mudi amin béc 4, isopropanol va noramox vao ndi phan
tmg 5. Luong hén hop amin dugc chuén bi trong thung 7 nhu sau: Cho 8,5kg isopropanol,
101 thém 181£g- mudi ammn vao khudy dén khi tan hoan toan, sau dé thém 3,6kg Noramox,
ti€p tuc khudy thanh mot chét 1ong déng thé. Thdi gian cho hén hgp mudi amin vao khéi
phan dng tr 1,5 + 2 h. Sau khi dimg cho hén hgp muéi amin, tiép tuc khufy khéi phan
dngthem 4h+ 5 h.

5 - Gilt nguyén kho6i phén img qua dém (12 + 14h). Ding xiphong tich 16p nudc &
trén. Diing nude néng (50°C + 60°C) rira sn phdm ngay trong ndi phan ing. Sau mbi 14n
rira lai diing xiphong tdch 16p nudc & trén. Rira bing nuée néng 3 lan, khi d6 cac phan hiru
co khong tham gia phan Gng s& duoc téch ra khoi sét hitu co.

6 - Ly san phdm tho tir ndi phan ¢ng chuyén vao may ly tam dé tich phin nuéc con
lai.

7 - Sdy san phdm trén 10 sdy than. Nhiét do sdy 60°C + 70°C. Khong ché d6 4m trong
sé&n phim < 2%.

8 - Nghién san phdm dén kich thudc yeu cdu (75um) va déng géi.

Néu sir dung sét Wyoming 1am nguyén liéu thi qui trinh gém cédc budc sau;

1 - Cho 1000 I nuéce sinh hoat vao bé d4nh toi 1, réi cho 34kg + 35kg sét Wyoming
vao. Khudy déu trong khoang 3h + 4h dé tao thanh huyén phi.

2 - Bom huyén phi tir bé danh toi vao b€ chifa 4 va dé yén trong khoang 10 + 12h.
Trong thdi gian nay ¢ thé nhimg hat khodng phi sét nhé ling xudng.

3 - Bom huyén phi tir b€ 4 vio néi phan img 6.

Cic bude ti€p theo thuc hién nhu trudng hop san xuét tir sét Binh Thuén.

3.2.3.4. Kiém tra chdt luong
Kiém tra chét lugng sét hitu co da san xust dugc theo phirong phép sau:

- Do DTA va DTG d€ xic dinh ham lugng chét hitu co trong san phim.
- Do céc gia tri luu bién AV, PV, YP va Gel cia dung dich khoan géc ddu ¢6é ham

luong sét hitu co 30g/ 1 (80% diezen va 20%nuée).
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3.2.3. Téng hop sét hiru co theo phuong phip khé
Bét d4n tit nam 1990 & Chau Au va My da xust hién moét s6 bing phét minh vé sin
xudt sét hitu co theo phuong phédp kho dé pha dung dich khoan va pha son ddu. Chi 5 ndm

' sau d4 ra ddi nha mdy san xuit sét hitu co theo phuong phédp nay & Bang Texzat My.
Phuong phédp kho c6 nhitng wu diém sau:

- Cong nghe don gian, bo qua dugce giai doan loc rira .

- Tiét kiém hoa chat.

- Dé dang dat duge cong suit 10n.

Tuy nhién thiét bi san suit phic tap dac biét doi hoi téc d6 khudy cit rat cao (10.000
dén 12.000 vong/phiit).

Chiing t6i d3 thir nghiém téng hop sét hitu co theo phuong phap kho tir sét Wyoming
va muéi amin bac 4 2HT-75 c6 bb sung dung méi phan cuc khong proton, propylen
cacbonat C,HO, trong thiét bi déng thé Hamilton Beach Model 600 WP, type B0O2 cia
hang Proctor -Silex, My vé6i t6c do khudy cat 12.000 vong/phiit.

Sét hitu co duge tdng hop & nhiét do phong (25 — 28 °C) theo cic budc sau:

- Cho 100 gam sét kho Wyoming va 1 gam Na,CO; (1% theo khoi lugng sét)
vio coc chia mdy khudy. Cho mdy lam viéc trong vong 2- 3 phit nhdm muc dich phan tan
déu Na,CO, trong bot sét.

-Thém dung mo6i propylen cacbonat vao hén hgp bot sét. Luong dung moéi thém

vao trong cdc mé thi nghiém: 5, 10, 15 va 20 % theo lugng sét. Cho may khudy tron lam
viéc trong vong 10 - 15 phiit d€ dung m6i thdm udt déu bé mat c4c hat sét.

- Sau d6 cho hén hop amin bac 4 2HT-75 trong isopropanol vao kh6i phan ing.
Luong mudi amin cho vao 52 gam ( tuong dwong véi 90 % CEC cila sét kh6). Khudy tron
déu khoi phan ting trong vong 50- 60 phuit.
- Dimg phan iing, 14y san phdm ra dua di siy kho va nghién theo kich thuéc yéu ciu.
Kha nang tao cdu tric clia cdc miu sét hitu co da duge khao sit thong qua viec do
tinh chét luu bién (PV, YP, Gel) clia hé phan tdn sét hitu co trong hdn hop ddvw/nude véi
ndng do 30 g/l xem bang 85 va d6 thi hinh 90.
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Bdng 85. Anh hudng ciia lugng dung moi propylen cacbonat dén tinh chdt hou bién cila sét

hitu co

Tinh chat Juu bién ciia huyén phil sét hitu co 30 gam/lit

Lugng
STT M dung PV YP Gel 10" Gel 10

" X
mo1 (cp) 1b/100ft2 1b/100f 1b/100f®

%
D {DN| D [DN| D |[DN| D | DN
1 | Wyoming2HT-75 | 0 2 ol 3 |25 0 2011 ]2
2 | Wyoming-2HT-75 | 5 4 | 13| 4 {3 | 1 | 28| 1 | 34
3 | Wyoming-2HT-75 | 10 7 116 5 | 4| 2 |3 | 2 | 4
4 | Wyoming-2HT-75 | 15 7 151 5 |42 2 3| 2 | 39
5 | Wyoming-2HT-75 | 20 6 | 15| 4 | 42| 2 | 3 2 | 4
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PV (cP)
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% Propylen cacbonat

Hinh 90. Anh hudng ciia liugng proplylen cacbonat dén PV, YP ciia sét
hitu co Wyoming + 2HT-75 (theo phuong phdp kho)

Ti két qua trong bang 85 va hinh 90 nhén thay:

- Néu khong thém dung moi propylencacbonat véo trong qué trinh t6ng hop thi gia
tri YP, PV cla sét hitu co téng hop bang phuong phap kho (PV=10, YP=25) thép hon so
véi phuong phap udt (PV=15, YP=40).

- Khi ¢6 mat dung moéi trong khéi phan tdng, tinh chat lru bién cia sét him co duge
cai thién rd rét, cac gia tri YP va PV tang ddn. Véi luong propylencacbonnat thém vao
10% (so v&i khai luong sét) PV va YP dat duge gig tri cuc dai PV= 16, YP = 44. Tiép tuc
tang luong dung moéi thi cic gid tri PV, YP hiu nhu khong thay déi. Diéu nay c6 nghia 12
v6i 10% dung moi da dé lam md rong khoang cdch giilta cdc phi€n sét tao diéu kién cho

cation amin bac 4 xam nhap vao trao d6i v6i ion Na* nam trén bé mat phién sét.

Miu sét hiru co t6t nhat di dugc kiém tra bang nhiéu xa ronghen va phan tich nhiét
PAGPEA, pha dung dich khoan géc ddu, so sianh vdi miu téng hop theo phuong phap
uét va mau VG-HT. Céc két qua do duogc trinh bay trén cdc hinh 91, 92 va bang 86.

191



Tinh chat sét hitu co sdn xudt theo phuong phédp kho

Bdng 86.
Ham
luong ?}%t{r;;cng Thong s6 dung dich khoan
Seth de; | chat hitu dim‘r‘lg
ét hire co
@) | LN ()
Voo Vo AV PV YP Gel 10710’
%) @ | e | @ | e | oo | aenoome
Wyoming-
2HT-75-
Noramox 32,40 | 41,49 30 104 70 52 34 36 30/40
(P. phap uét)
Wyoming-
2HT-75- 34,61 | 41,57 28 100 67 50 33 34 31/45
(P_Phép kho) '
VG-HT 26,86 | 39,50 20 106 75 53 31 44 30/37

* Xdc dinh bdng phuong phdp nhiét trong liong

Sampie: May W+2TH(PZ &y kho}
Size: 254747 mg
Msthod: Ramp

Commeant: Cuong' Sample rate 10 C/min in Air

TGA-DTA

File: CATADaESON\phuong. 019

Operator: Minh

Run Date: 26-Oct-04 11:38
Instrument: 2860 SOT v3.0F

180
o3
170 4 359.39°C
160 5 L
0.2
150 = 1
4 489 47°C
140 9.1 ‘g
130 E
w— ] 8
£ 120 Fog €
= 40.76°C L [
& ©
S =
g 10+ 2.212% weight change B
{0.5634mg) 24.34% weight change L9 B
100 4 i‘—ﬁ‘ (6.200mg) { . %
1 S.
90—. 5
] paz =
80 15.11% wesghl change
(.849mg)
70
Residue: 43
[ 58.20%
{14.83mg}
5 ; r — r a4
0 200 400 800 800 1000 x
e Temperature ("C}) WM-TWIS

Hinh 91. Gidn dé DTG — DTA mdu sét hitu co Wyoming — 2HT7S theo
phitong phdp kho
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VNU-HN-SIEMENS D5005 - Mau W + 2HT(pp kho)
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» x
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Hinh 92. Phé nhiéu xa ronghen mdu sét hitu co Wyoming — 2HT75 theo
phuong phdp khé
Tix cdc s6 liéu trong bang 86 nhan thiy chit lugng hay néi cdch khdc kha nang tao
cdu tric trong dung dich khoan géc diu cia miu sét hitu co téng hop tir sét Wyoming
theo phuong phap kho ciing twong duong véi mau téng hop theo phuong phdp uét va miu

VG-HT cua nudc ngoai.

Tuy nhién trong diéu kién clia nudc ta viéc san xuat sét hinu co theo phuctﬁg phap kho
1a chua kha thi vi chic chén phai ddu tu mot s6 tién 16n d€ mua thiét bi. Vi vay sau mot
thoi gian dai nghién citu chiing t6i thdy ring sin xuit sét hitu co tir sét Wyoming va sét
Binh Thuén (d3 lam giau) theo phuong phap uét 13 hop 1y nhét vi chiing ta cs thé ty thiét,
k€ ch€ tao thi€t bi vdi s6 v6n ban diu khong 16n (ude chimg khodng 150 - 200 .triéu
doéng).
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KET LUAN

1. Pd so bo khao sit, tim hiéu trit luong, ddnh gid chit lugng sét bentonit Di Linh
(Lam D6ng) va Nha Mé (Tuy Phong — Binh Thuén). Sét Di Linh 1a sét bentonit
khong truong nd ¢6 thanh phdn chinh 1a montmorillonit Ca (khoang 40%). Sét Tuy
Phong (Binh Thuan) 12 sét bentonit trwong nd c6 thanh phdn chinh la
montmorillonit Na. Ham lugng montmorillomit Na trong sét Binh Thuan kha thap,
khoidng 14% - 18% (rat it méiu sét dat dugc ham lugng 20%). Trit luong sét
bentonit Binh Thufn c¢6 thé khai thac dugc khoang 70 triéu tén.

2. Di xay dung dugc qui trinh tuyén sét theo phuong phap udt cé mat chat phan tan
va phuong phip cyclon thuy luc trong phong thi nghiém. Hiéu suat thu hoi cha hai
phuong phip nay tuong duong nhau khoang 22% - 23% (luong sét thu dugc sau

khi tuyén so véi luong sét ban ddu).
Sét Binh Thuén sau khi tuyén c6 céc tinh chat sau:
- Ham hrgng montmorillonit Na 54% - 56%
- Dung tich trao d4i cation 64 meq — 68 meq/100g sét kho.
- Do truong nd trong nude 20-21cm’/g ..
- Ham lugng oxit sat khoang 3% - 3,5%

Sét Binh Thuan sau khi tuyén (& dang huyén phi c6 néng doé pha ran khoang 30
g/l) dip ung dugc yéu cau lam nguyén liéu san xut sét hifu co theo phuong phép
udt d€ pha ch€ dung dich khoan géc diu.

3. Di phan tich kiém tra chét lugng sét Wyoming clia My (nhéap tir Singapore) bing
céc phuong phép nhiéu xa Ronghen, phan tich nhiét, phan tich nhiét trong lugng va
hoa hoc. Sét Wyoming c6 nhiing tinh chat sau :

- Ham luong montmorillonit Na 66% - 68%

- Dung tich trao d6i cation 76 meq — 78 meq/100g sét kho.
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Do truong nd trong nudc 22-24 cm/g

Ham lugng oxyt sit khoang 3% - 3,5%

Sét Wyoming 12 nguyén liéu t6t dé san xuét sét hiu co pha dung dich khoan géc

dau.

4. Tit mot s§ hop chit mudi amin bac 4 nghién ctfu da chon dugc hai hop chét sau dé

san xu4t sét hita co pha dung dich khoan géc dau:

Di (hydrogenated tallowalkyl) dimethyl ammonium cloride (ARQUAD-
2HT75) c¢6 ham lugng chat chinh: 74% + 77%

Benzylmethyl di(hydrogenated tallowalkyl) ammonium cloride (M2HTB)
c6 ham lugng chét chinh: 82% + 84%.

5. Tim duoc cdc diéu kién t6i uu dé téng hop sét hitu co theo phuong phép w6t tir sét
Binh Thuan (di tuyén) va sét Wyoming:

Huyén phi sét c¢6 ham lwgng pha rdn 30 g/l.
pH huyén phil sét bentonit 9 — 9,5, diéu chinh pH béing Na,CO-.

Ho6n hgp mudi amin bac 4 cho vao phdn ing gém mudi amin bac 4 va
isopropanol. Ty 1& mudi amin bac 4/isopropanol/sét (theo khéi luong) déi
voi sét Wyoming: 0,53/0,22/1 , d6i vé6i sét Binh Thuén (da loc): 0,51/0,24/1.
Nhiét d6 phan ting 60°C — 65°C. Néu thuc hién phin 1mg & nhiét do thap
hon (25 —30 °C) ch4t luong miu sét thu duoc chi bing miu sét ngoai trung
binh VG-Pluss)

Thoi gian phan Gng khong it hon 3 h. Sau khi két thiic phan ing, gilt nguyén
khéi phan ting qua dém (12 — 14h).

Téch nudc khdi khéi phén ﬁ'ng bang xiphong. Rira san phdm bing nudc

néng (50°C — 60°C) tir 3 — 4 1an € tach phin hitu co khong tham gia phan

ting ra khoi sét.
Ly tam tdch khiét nu6c khoéi san phém.
Sdy kho san phdm & nhiét do 60 °C — 70 °C trong vong 10 - 12h. Khi d6 do

&m con lai < 2%.
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- Nghién min dén kich thudec 75 um.

6. D3 tim duqé chét phu gia thém vao thanh phin hén hop phan ing dé nang cao kha
ning tao ciu tric, tao gel thixotropic cha sét hitu co trong ddu. D6 la chat hoat
dong bé mit Noramox S11 ¢é cong thic R1,R2-N-(C2H40)11H. Lugng chat phu
gia thém vao bang 10% khéi lugng sét.

7. Céc méu sét hitu co t6ng hop tir sét Binh Thuan (d3 tuyén) va sét Wyoming vét
M2HTB va ARQUAD-2HT75 theo phuong phédp uét trong cic diéu kién 16i wu
(néu & muc 5 va 6) cé chit lugng dat yéu cdu dat ra AV=50 cp, PV=35cp, PY=30
1b/100ft?, va vuot sét VG-PLUS (loai sét hitu co ngoai ¢6 chit lugng trung binh).
Tinh chét Iru bién cha dung dich khoan géc dau pha tix cdc méu sét hir co da téng
hop da dugc kiém tra tai Phong Khoan Khai thdc Vién Ddu khi. D6 doc hai clia cac
mau sét d3 duoc kiém tra tai Trung tAm an toAn va méi trudng Dau khi.

Két qua kiém tra chia cdc don vi néu trén cho thdy cdc miu sét hitu co d3 téng hop

ddp tng dugc yéu cdu dé pha dung dich khoan gdc diu.

8. Trén co s& cdc két qua da dat duogc trong phong thi nghiém, chiing t6i dé suit quy
trinh cong nghé san xudt sét hitu co & nhiét do thudmng tir sét Binh Thuan nguyén
khai va sét Wyoming theo phuong phdp uét v6i nang suit 50 kg/mé. Quy trinh nay
s€ dugc thir nghiém trong thdi gian téi tai Cong ty Dung dich khoan va Hoa phdm
Déu khi (DMC) dé chuin bi san xuft sét hiru co cung cip cho cdc nha thiu nuée
ngoai khoan tai Vinh Bic bo (khi DMC ky duoc hop déng cung cép hod chét cho
nha thau). "

9. D3 thir nghiém tdng hgp sét hitu co theo phuong phap khé tir sét Wyoming vdi su
c6 mat cha chét phu gia phan cuc khong proton propvlencacbonat trén may nghién
trén siéu téc (12000 vong/phit). Sét hitu co téng hgp theo phuong phip nay c6 chat
lugng tuong duong véi sét hitu co ngoai VG-HT.
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TONG QUAT HOA VA PANH GIA KET QUA

THU DUQC

Trong qua trinh nghién ciru ching t6i da hoan thanh cac noi dung ghi trong phan

thuyét minh dé tai:

1.

Vé phdn cong nghé sdn xudt bot oxit sdt hoat tinh

Da nghién ciu hoan thién quy trinh di€u ché oxit sat hoat tinh trudc day tir Fe(OH); va

nghién ctfu thém phuong phdp diéu ché oxit sit hoat tinh tru'c ti€p tr Fe(OH),, gbm céc

néi dung:

Hoan thién quy trinh cong nghé diéu ché bot oxit sat hoat tinh:

Tim di€u kién thich hop dé két tha Fe(OH), tir FeCl; nhu néng d6 FeCl,, ll_ra_l chon
tdc nhan két tha, nhiét d¢ phan ing, t6¢c do nap liéu.

Nghién ctru ché€ d¢ khit nudc ctia Fe(OH), nhu 4p suit, nhiét do, thdi gian dé thu
dugc oxit sat dang vo dinh hinh.

Nghién citu ch€ d nung khir oxit sit vo dinh hinh thanh oxit sit Fe,O, hoat tinh.

Anh huéng cha phu gia dén qua trinh diéu ché oxit sat Fe;0,.

Ngoai ra, nghién cifu nhitng phuong phip méi dé c6 thé st dung truc ti€p dung
dich FeCl, sau tdy gi thép nhu:

Nghién cttu thuy phén- oxy héa déng thoi dung dich FeCl,.

Nghién ciu két tia Fe(OH), va xir Iy nhiét truc ti€p tir blin nhéo (paste) Fe(OH),
thanh Fe,0,.

Nghién citu xir Iy bin d6 1am nguyén liéu diéu ché oxit sit hoat tinh.

Nghién cifu sit dung biin théi sau tdy gi thép dé san xuit oxit sit hoat tinh.

Dé xudt so d6 cong nghe san xudt oxit sit hoat tinh tir bun thai sau tdy gi thép & quy

mé pilot 500 T/n. Soan thdo quy trinh cong nghé san xuat va chi tiéu chat luong san

phdm.
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Cic két qua thu dugc vé sin phdm nghién citu da duge kiém tra ddnh gid & phong thi
nghiém cta Vién Hoéa hoc Cong nghiép, dong thdi con duge ddnh gia xdc dinh & cdc noi
khéc nhu: Trung tam Nghién cifu phat trién ché€ bién ddu khi va Vien Ddu khi — Téng
Cong ty Dau khi Viét nam; Khoa Vat 1y chat rin — Trudmg Dai hoc Khoa hoc Ty nhién -
Pai hoc Qudc gia Ha No6i; Phong thi nghiém Hoéa dau — Trudong Pai hoc Bach khoa Ha
NoGi.

Nhiing diém méi trong qu4 trinh nghién ctfu la:
- Giat doan khir nuée ciia hydroxit sit duge tién hanh & dp suit thap va nhiét d6 thép.

- Khong tién hanh oxy héa Fe(OH), & dang huyén phit ma két hgp qua trinh oxy héa

biin Fe(OH), bang oxy ctia khong khi véi qud trinh siy.
Do c6 su sdng tao va tinh méi trong k¥ thusat diéu ché nén san phdm tao ra t6t hon so
vGi miu chio hang cia Singgapore; bé mit riéng 16n hon 2 14n va kha ning phan ing véi
H,S cling 16n hon.
Tuy nhién, cdon vin dé sit dung ba thai bin do 12 chua kha thi, do phai chi phi nhiéu
héa chat va chat luong san phdm chua dat yéu cdu. Viéc nghién cifu sir dung ¢é hiéu qua
bé thai biin d6 hién vin dang 12 van d€ quan tim 1dn cia thé gidi.
2. Vé cong nghé sdn xudt sét hitu co
- Da khao sat va dinh gia sét bentonit Di Linh (Lam Péng) va Nha Mé (Binh
Thuén).

- Nghién citu 1am gidu sét bentonit bang phuong phédp loc w6t va ding cyclon thity
Tuc.

- Nghién cttu téng hop sét hiru co theo phuong phap uét. Khao sit anh hudng cla
cac yéu t8: nong 4o sét; pH cia méi trudng; luong muéi amim bac 4; nhiét 46 va
théi gian phan Ung.

- Nghién citu néng cao kha nang tao c4u triic cia sét hitu co.

D€ xuft so d6 cong nghé san xudt sét hitu co & quy mo 50 kg/meé.

Nhitng diém mdi riit ra duge trong quié trinh nghién ciru 1
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- Tim dugc chéit phan tén thich hop cho qud trinh 1am gidu sét bentonit am tang ham
lwong montmorillonit Na 30 + 39 % so v6i truong hop khong ding chat phan tan.

- Da tim duogc phu gia ning cao kha nang tao cu tric, tao gel clia sét hitu co trong
d4u, chét luong san phdm cao hon loai trung binh clia the giéi.
Cong nghé do ching t6i dé xuét ¢6 tinh khoa hoc cao, so d6 thiét bi don gian c6 thé

ché tao duoc & trong nude.

Nguyén liéu sdn xudt oxit sit hoat tinh 12 chat thai khi tdy gi clia cong nghiép ma dién,
tring phi kém nén gi4 thanh sé ha.

Cdn nguyén liéu dé san xudt sét hitu co duge khang dinh 1a sét bentonit Binh Thuén da
duge lam gifu. I '

Trong qué trinh nghién citu dé tai chiing t6i da két hop dio tao nang cao trinh do
chuyén moén, dang ké 12 mét cdn bo da bao vé t6t luan van thac si véi nhan dé Nghién ciu
cong nghé sdn xudt sét hitu co tr sét bentonit Binh Thudn va s& ¢6 2 cin bd duge bao vé
lnan van thac si theo cdc chuyén dé Nghién citu ché tao oxit sdt hoat tinh Fe;0, phuc vu
khoan thdm do khai thdc ddau khi va Diéu ché oxit sat Fe;O, tr dung dich sau idy gi ciia

Céng ty Ong thép Hoa Phat.
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KET LUAN CHUNG

Sau mot thoi gian nghién citu ching toi da dé xuét cong nghé san xuft bot oxit sat
hoat tinh tr bin thii cha nhd mdy 6ng thép tring kém ding dé xir 1y khi H,S tham nhap
vao giéng khoan khi khoan tham do khai thic dadu kh1 va cOng nghé san xuit sét hitu co
tit sét bentonit Binh Thu4n ding dé pha dung dich khoan géc ddu.

Di mo phoéng so d6 day chuyén cong nghé va quy trinh sin xu4t hai sdn phim ndi
trén & quy mo 500 tdn / nidm va 50 kg/ mé. So b tinh todn cic chi tiéu tiéu hao nguyén
liéu, nang lugng cho mot don vi san pham.

Chi tiéu chat luong cua hai san phdm tuong duong véi hang chao clia nuée ngoai.
Tinh méi va tinh sdng tao cua dé tai doi véi sdn phdm cila oxit sdt hoat tinh 1a:
- Giai doan khir nuée clia hydroxit sit duge tién hanh & 4p suét thap va nhiét do thap.

- Khoéng tién hanh oxy hda Fe(OH), & dang huyén phli ma két hop qua trinh oxy hda
biin Fe(OH), bing oxy cta khong khi véi qua trinh sdy.

" D6i véi sdn phdm sét hitu co:

- D tim duge chét phan tin thich hop dé tuyén sét bentonit Binh Thuén, ting ham
lugng montmorillonit Na 30 + 39% so véi truong hop khong ding chét phan tin.

- Tim dugc phu gia nang cao kha nang tao ciu tric, tao gel cua sét hifu co trong déu.

Ngoat ra, cdc hang muc khic ching t6i déu da thuc hién dugce nhu di dang ky.
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KIEN NGHI

Céc héa chat ding trong Iinh vuc khoan ddu khi hién nay & nudc ta san xudt dugc rat

it, phén 16n phai nhap tir nuéc ngoai.
Trén co s& két qua bude diu cha dé tai thu duge, dé nghi Nha nudc tiép tuc cho phat

trién thanh du 4n sin xudt thir — thir nghiém dé€ c6 san phém ding thir va chao hang.
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101 CAM ON

Trong qui trinh thuc hién dé tai, chiing t6i da nhan duge sy gép ¥ xac
déng clha Hoi dong tuyén chon, chia cdc déng chi Lanh dao cdc Vu chuyén
nganh Bo khoa hoc Cong nghe, Bo Cong nghiép, Lanh dao va Hoi dong
KHCN Vién Ho4 hoc Cong nghiép, Cong ty Dung dich khoan va Héa phdm
Déu khi, Lanh dao Nha mdy _6ng thép Hoa Phat, Cong ty Hod chét co ban
Mién Nam...

Cédc cén bo thuc hién dé tai xin bay to 1ong biét on sau sac vé nhimg ¥

ki€n quy bau néi trén.
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PHU LUC A

PHUONG PHAP THU NGHIEM VA PANH GIA KHA NANG HAP
PHU H,S CUA SAN PHAM

Khi danh gi4 kha nang phan ng clia mé6t ciu tir & pha 16ng (hoic huyén phl) véi

mot ciu td & pha khi, cdn xdc dinh dugc cdc y&u t6 sau:
* Luong khi da phan ting theo thai gian.
* Thoi diém ma qué trinh phén dng dat t6i trang théi can bing.

Dé x4c dinh &uqc cic yéu t6 trén, thong thudng ngtﬁ}i ta tién hanh phan tich néng d6
pha 16ng tai cdc thoi diém khédc nhau cho t6i khi khong thay d6i. Phuong phap nay mat
nhiéu thai gian cho viéc phan tich pha l1dng va khong ap dung dugce khi pha long & dang
huyén phi.

Mot phuong phap khdc hién dai hon Ja do luu lugng, ndng do khi diu vao, dau ra tai
cOt hdp thu. Phuong phdp nay cho phép phan tich nhanh nhung doi héi nhiing thi€t bi
phiic tap, dit tién, do chinh xdc khong cao, nhat 12 Khi luong khi tham gia phan iing nho.

Phuong phdp ciia chiing t6i dua trén nguyén tac déanh gid luong khi d3 phan ing
thong qua luong chat 1ong chiém ché. Véi nhilng dung cu don gian, ¢6 thé w 13p dat, cho
két qua chinh xéc va cé thé 4p dung duoc cho hdu hét cdc qud trinh phan ing 16ng- khi.

Qua nghién citu, ching 161 da xay dung dugc phuong phdp danh gid kha ning phan
‘l'Ing v6i H,S cha bot oxit sit hoat tinh. So d6 ddnh gi4 qua trinh phén g dugc trinh bay
trén hinh A1 '

Dung cu va héa chat:

Hoa chat:

- Na,S, H,S0,, N, loai tinh khiét

- Parafin long
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~Dung cu:

La nhilg binh thiy tinh, 6ng doag, 4p k€, van, nhiét ké, bom khi...dugc 14p dat nhu
hinh Al.

Binh A va B 1a cic thiét bi chita khi H,S, c6 thé hit khi vao hoac ddy ra thong qua
[wong parafin 10ng duoc diéu khién béi cdc van (f), (k), ), (m), (k) va (p). Ap sufit va
nhiét d6 trong binh duoc biéu thi qua cdc 4p k€ chit U (4), (9) chida parafin long va cic
nhiét k€ T, T,. Ban d4u binh A chda mot luong khi nito nhat dinh va binh B chita diy
parafin long.

6ng (7) 1a thiét bi do luu lugng khi theo phuong phdp chénh 4p. Bo diéu ché H,S
g6m binh (1) chita H,SO, va binh (2) chifa Na,S rin. Binh (8) chifa huyén ph oxit sét

trong nudc.
Céach thao tac:

M@ van (a) cho dung dich H,SO, tir binh (1) xuéng phan @ng vé1 Na,S trong binh (2).
M@ van (c) cho khi H,S tao ra qua binh tich bui (3) r6i di vao binh A, d6ng thdi md van
(f) @€ théo parafin long vao 6ng (5) va duy tri 4p sudt trong binh A luon bang 4p sudt moéi
trudng. Nhu the, thé tich khi vao binh A bing thé tich chat léng thdo xudng 6ng (5). Khi
da nap du Iuong khi can thiét da tinh todn trudce, déng cac van (f) va (c) lai.

Khi bit d4u qui trinh phan ng , bat bom khi (6) cho hén hop khi di qua éng do hru
luong (7), suc qua huyén phit chifa oxit sét trong binh (8) réi di vao binh B, dong théi mé&
van (k) cho parafin 16ng chay nguoc lai tir binh B vé binh A. Diéu chinh van (k) sao cho
4p suft trong binh A luén béng 4p sudt méi trudmg. Nhu vay, thé tich parafin 1éng chiy
vA0o binh A bing thé tich hén hop khi di ra.

Trong trudng hop nay, vi nhiét cla qud trinh phan ing sinh ra khong ding ké nén
nhiét do & hai binh gin nhu bing nhau va tuong dwong nhiét d6 méi trudng. Do vay thé
tich chét 16ng di ra tir binh B s& 16n hon thé tich khi di vao vi mot phin H,S bi phan ng
v&i oxit sit & binh (8), 1am cho 4p suét trong binh B lu6n gidm. Vi th€ cin lién tuc b
sung chét long tir Sng (11) vao binh B @€ duy tri 4p suét trong binh nay bing 4p suat moi
trudng. Nhur vay, thé tich chét 1ong b8 sung tir 6ng (11) chinh 14 thé tich khi H,S phan
#ng véi oxit sit & (8). Duy tri qué trinh trén dén khi nio 4p su4t trong binh B khong giam
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nita, lc d6 qué trinh phan ting dat can bing. Déng 14t ca cdc van lai, ghi thé tich parafin
16ng giam di & 6ng (11) va céc thong s6 4p sudt, nhiét 46 moi trudng.

Tinh todn két qua.

Luong H,S bi phin ‘g véi mot gam oxit sit dugc tinh nhu sau:

m = P.V.34.273/(1, +273).22,4.760.m,
Trong dé:
m - Luong H,S phén éng v6i mot gam oxit sit, mg;
P - Ap sufit méi trudng tién hanh thi nghiém, mmHg;
V=V, +Vy (-1t +273)
V, - Thé tich parafin b sung, ml;
t, - Nhiét d6 khi khi bat ddu phan ing, °C;
" t, - Nhiét do khi khi k&t thic phan-tng, °C;
V;— T6éng thé tich khi cha binh A va B, ml;
m,- Luong oxit sat hoat tinh dua vao phan g, g;

Phuong phép phan tich trén cho két quéa chinh xac vi sai s6 clia phép do chi phu
thudc vao cic diéu kién ddu va cudi ma khoéng phu thudc vao dién bién trong qua trinh.
Viéc 6n dinh 4p sust binh A trong sudt qué trinh phan tmg chi dé gitp dé nhan ra diém
bao hoa ma thoi.

Ching t6i da tién hanh cdc phép phan tich 1ap lai v6i cing mot miu sin phdm thi
thiy ring céc két qua déu phit hop, dong thoi ¢6 so sanh véi phuong phdp dédnh gid kha
ning phan tng véi H,S clia Trung tam Nghién ciu va Phat trién Ché bién Ddu Khi
(RDCPP). Cu thé khi ddnh gid kha nang phan tng v6i H,S cha miu PB, va PB,. Két qua
ghi trén bang:

Miu Phuong phap Vién HHCN Phuong phiap RDCPP Sai s6, %
PB, 137,2 7 134,3 +2,15
PB, 1294 128.3 + 0,86

Nhu vay, theo phuong phdp trén, cé thé tién hanh dénh gid kha nang phan 1ing véi
H,S cilia oxit sat hoat tinh mot cdch lién tuc, thdi gian phan tich nhanh va cho két qua
chinh xic. '
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HaNoi University of Technology
ASAP 2010 V5.02 H - Unit 1 serial # 3021 Page
Sample: FeOx BET multi point {(LNZ2)
Operator: N.A.Vu

Submitter: Bui Duc Manh - DHKHTN - Khoa Hoa
File Name: D:\ASAP2010\DATA\HNU\HNU1Z.S5MP

Started: 11/18/2004 9:29:01AM Analysis Adsorptive: N2

Completed: 11/18/2004 6:01:18PM Analysis Bath: 77.70 K
Report Time: 11/24/2004 3:24:22PM Thermal Correction: Yes
Sample Weight: 0.3250 g Smoothed Pressures: No
Warm Freespace: 27.8454 cm? Copld Freespace: 88.5141 cm?
MEASURED
Equil. Interval: 10 secs Low Pressure Dose: None

comments:
100C for 1h, 300 for overnight, freespace: measure

BET Surface Area Report

BET Surface Area: 150.7759 + 2.3109 m?/g

Slope: . 0.028679 1 0.000440

Y-Intercept: 0.000183 & 0.000048

C: 149.3360338

VM 34 .635666 cm?*/g STP

Correlation Coefficient: 9.989428e-01

Mclecular Creoss-secticon: 0.1620 nm?
Relative Vol 1/
Pressure Adsorbed [(va* {Po/P - 1}]

(em?*/g STP)

0.00249887¢ 19.0029 0.000132
0.004924770 20.9797 0.000236
0.010454310 23.4544 0.000450
0.031965891 28.0142 0.001179
0.061796924 31.6922 0D.002078
0.078560297 33.3445 0.002557
0.099879254 ’ 35.2376 0.003149
0.119397668 36.8465 0.Q003680
0.149466610 39.137¢ 0.004483
0.180588826 41,5235 0.005308
0.200279684 ' 42.9746 0.005828

Bing B.1. Phi€u phan tich bé mat riéng cha méu oxit sit Fe,0;
vé dinh hinh khi khir nude Fe(OH), ¢ 80 mmHg



E Tl *
micromeritics
Report Title
AutoChem It 2020 V2.00 Unit 1 : Serial # 120 Page 2

Sample; BET FEO (C)
Operator: P.T.Huyen- N.AVu
Submitter: VHHCN
File: C:\2920\DATAWHHCN\BET_FEO4.SMP

Started: 10/23/2003 2:10:02PM Sample Weighd: 0.1771g
Completed: 10/23/2003 2:48.37PM Report Time: 10/23/2003 2:49:13PM

Comments: BET surface Area Analysis

BET Surface Area Report

Experiment 1; BET
Analysis Type: BET Surface Area
Calibration: (292_0005) BET cal. 2002-11-29
Measured Flow Rate: 30.07 mL STP/min
Signal Offset:  0.00000
Signal Inverted: Yes

Peak Summary

Peak Retention Temperature  Volume Cumulative
Number (s} at Maximum  Adsorbed Volume
{°C) {mlL/g 8TP) (mL/g STPR)
1 1.1 -39.8 2.30163 2.30183
BET Analysis Summary

Ambient Pressure: 769 mmHg
Saturated Pressure: 775.00 mmHg
Concentration in Carrier Gas: 30.90%
Cross-Sectional Area: 0.162 nm?
Monolayer Volume: 1.596 cm3g
BET Surface Area: 6.9474 mi/g

Bang B.2. Phigu phén tich bé mat riéng, mau Fe,0, diéu ch&
tir Fe(OH), khi khit nuéce & dp sudt 360 mmHg



ASAP 2010 V5.02 H

Sample:
Operator:
Submitter:
File Name:

Full Report Set

Unit 1 Serial # 3021

active coal

N.A.Vu

VHHCN
D:\...\VHHCN\VHHCN_2.SMP

cm?

Page

8.00 cm?/g STP

Started: 9/18/2004 3:59:31PM Analysis Adsorptive: N2
Completed: 9/18/2004 5:42:23PM Analysis Bath: 77.64 K
Report Time: 9/20/2004 2:47:11PM Thermal Correction: No
Sample Weight: 0.3378 g : Smoothed Pressures: No
Warm Freespace: 27.7214 cm?® ENTERED Cold Freespace: B7.6013
Egquil. Interval: 5 secs Low Pressure Dose:
Comments:
Probe gas: N2, Isoterm: 77K Free Space: Enter; degas 120C: 4h, 220C: 9h
. - Summary Report
Area
Single Point Surface Area at P/Po 0.20039798 27.
BET Surface Area: 27.
Micropore Area: 5
External Surface Area: 22.

Béng B.3. Phi€u phan tich bé mit riéng, mau Fe,0, diéu ché
tir Fe(OH), khi khir nuéc & dp suat 210 mmHg

1049

8986

L3842

5144



micromeritics

Report Title
AutoChem H 2920 V2.00 Unit 1 Serial # 120 Page 2
Sample: BET FEQ (S)
Operator: P.T.Huyen- N.AVu
Submitter: VHHCN
File: CAZS20\DATAWHHCN\BET_FEQ1.SMP
Started: 9/27/2003 8:51:16AM Sample Weight: 0.4424 g

Completed: 9/27/2003 9:17:26AM

Commenits: BET surface Area Analysis

Report Time: 9/27/2003 9:33:20AM

BET Surface Area Report

Experim

Analysis Type
Calthration
Measured Flow Rate

Sigmal Offset:
Signal Inverted:

ent 1: BET
: BET Surface Area _
: (292_0005) BET cal. 2002-11-29
: 30.10 mL STP/min

0.00000
Yes

Peak Summary

Peak Retention Temperature  Volume Cumulative
Number (s) at Maximum  Adsorbed Volume
(°C) {ml/g STP) ({(mlL/g8TP)
1 231 -21.8 1.88897 1.88897

BET Analysis Summary

Ambient Pressure

Saturated Pressure
Concentration in Carrier Gas
Cross-Sectional Area

: 769 mmHg

: 775.00 mmHg
: 30.90%

0 0.162 nm?

Monotayer Volume: 1.310 cm/g
BET Surface Area: 5.7018 m?/g

Bang B.5. Phi€u phan tich bé mit riéng cia
mau Ironite sponge Singapore

PR
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micromeritics
Report Title
AutoChem [ 2920 v2.00 Unit 1 Seriat # 120 Page 2

Sample: BET FEQO (A}
Operator: P.T.Huyen- N.AVu
Submitter: VHHCN
File: C\29200\DATAWHHCN\BET_FEO3.SMP

Started: 9/27/2003 10:05:27AM Sample Weight: 0.1480 g
Completed: 9/27/2003 10:21:08AM Report Time: 8/27/2003 3.24:28PM

Comments: BET surface Area Analysis

BET Surface Area Report

Experiment 1: BET
Analysis Type: BET Surface Area
. Calibration: (292_0005) BET cal. 2002-11-29
Measured Flow Rate: 30.11 mL STP/min
Signal Offset: 0.00000
Signal inveried: Yes

Peak Summary
Peak Retention Temperature Volume Cumuiative
Number (s} at Maximum  Adsorbed Volume

{°C) (mb/g STP} (mbl/g STP)

1 13.8 42.3 414777 411777

BET Analysis Summary
Ambient Pressure: 769 mmHg
Saturated Pressure: 775.00 mmHg
Concentration in Carrier Gas: 30.90% '
Cross-Sectional Area: 0.162 nm?
Monolayer Volume: 2.855 cmg
BET Surface Area. 12.4294 m?/g

Bang B.6. Phi€u phan tich bé mat riéng, mau Fc3Q4 diéu\ ghé’ )
 tt FeCl, theaghuong phap thity phan dong thoi oxy hoa



ASAP 2010 V5.02 H

Sample:
Operator:
Submitter:
File Name:

Started:
Completed:
Report Time:
Sample Weight:
Warm Freespace:

Equil. Interval:
Comments:
100C for 3h, 300 for

PetroChemlab-Hanoi University of Technoleogy

Unit 1
Fe203 {N2 @ 77.35K)
N.A.Vu
VHHCN
D:\...\VHHCN\VHHCN4

3/24/2005 3:41:58PM
1/24/2005 6:32:29PM
3/25/2005 5:34:50PM

0.2676 g

28.7788 cm?
MELSURED

5 secs
overnight, freespace:

Serial # 3021

.SMP

Analysis Adsorptive:
Analysis Bath:
Thermal Correction:
Smoothed Pressures:
Cold Freespace:

Low Pressure Dose:

measure,

POT:measure.

N2

77.74 K
Yes

Ne

90.3412 cm?

None

Summary Report

Area

Single Point Surface Area at P/Po 0.20162499

BET Surface Area:

Langmuir Surface Area:

40,8376

41.588C

57.594%

Bang B.7. Phi€u phan tich bé mat riéng ctia mau Fe,0,
diéu ché tir Fe(OH),

Page

m?/g
m?/g

m2/g



: QBECKMAN

LS Particle Size Analyzer

Volume Statistics (Geometric)

COULTER. 18 Nov 2001
~ile name: 2
Sample ID: Mau so 05
- Run number: 1 Operator: P.KKT - Vien Dau khi
Optical modet: Fraunhofer.rfz
LS 200 Smalt Volume Module
Start time: 1:23 16 Nov 2003 Run length: 9 seconds
Obscuration: 9%
Software: 3.01 Firmware: 202 0
Volume
- 100
— 80
e — 60
L
E
3 - 40
=
— 20
04— I T 0

N T
4 6 10 20
Particle Diameter (um)

‘Calculations from 0.375 pm to 2000 pm

Volume: 100%
Mean: 11.39 pm
Median; 14.11 pm
Mean/Median Ratio:  0.808
Mode: 5513 um
% > 10 25

Jm 55.18 33.59

Bang

2 .
S.D.: 3.668
Variance: 13.45
Skewness:  -0.507 Left skewed
Kurtosis: -0.662 Platykurtic
50 75 a0
14.11 4.446 1.707

B.8. Phiéu phén tich ¢& hat cuia miu Fe,0,
diéu ché tir bun thai Hoa Phit



: LS Particle Size Analyzer
BECKMAN

£
Co

ULTER.. _ 18 Nov 2001
3 .
Volume Particle
% Diameter
um >
10 55.18
25 33.59
50 14.11
75 4.446
a0 1.707
2
Particle Diff. Particle Diff.
Diameter Volume Diameter Volume
(Lower) % {Lower) %
Hm : pm
0.375 .11 11.83 2.18
0.412 0.20 12.98 2.22
0.452 0.29 14 .26 2.2%9
0.496 0.40 15.65 2.39
0.545 .49 17.18 2.52
0.598 0.56 18.86 2.66
0.656 0.62 20.71 v 2.7¢
0.721 0.67 22.73 2.88
0.791 0.71 24 .95 2.92
0.868 0.74 27.39 2.91
0.9553 0.75 30.07 2.87
1.047 C.77 33.01 2.82
1.149 0.80 36.24 2.78
1.261 0.83 39.78 2.77
1.384 0.88 43.67 Z2.81
1.520 ¢.93 47.94 2.87
1.668 1.01 52.62 V¥ 2.92
1.832 1.08 57.77 2.88
2.012 1.15 w 63.41 2.64
2.207 1.30 69.61 1.87
2.423 1.40 76 .42 0D.82
2.660 1.50 B3.89 0.21
2.920 1.5¢% 92 .05 0.021%
3.205 1.68 101.1 0
3.519 1.75 111.0 0
3.863 1.81 121.8 0
4.240 1.86 133.7 0
4 .655 1.8% 1l46.8 0
5.110 1.92 161.2 0
5.610 1.94 176.% 0
6.158 1.95 ' 1%4.2 0
6.760 1.96 213.2 0
7.421 1.98 234.0 0
§.147 2.01 256.9 0
8.943 2.05 282.1 0
9.818 2.10 309.6 0
10.78 2.14 338.5 0



micromeritics

Report Title
AutoChem 1l 2920 V2.00 Unit 1 Serial # 120 Page 2

Sample: BET FEO (B)
Operator: P.T.Huyen- NAVu
Submitter: VHHCN
File; C:\2920\DATAWHHCN\BET_FEQ2.SMP

Started: 9/27/2003 9:39:55AM Sample Weight: 0.2459¢g
Completed: 9/27/2003 9:59:05AM Report Time: 9/27/2003 9:58:42AM

Comments: BET surface Area Analysis

BET Surface Area Report

Experiment 1: BET
Analysis Type: BET Surface Area
- Calibration: (292_0005) BET cal. 2002-11-29
Measured Flow Rate: 30.12 mL STP/min-
Signat Offset: 0.00000
Signal Inverted; Yes

Peak Summary
Peak Retention Temperature  Volume Cumulative
Number (s) at Maximum  Adsorbed Volume
(°C) {mL/g STP} (mbkig STP)

1 13.3 487 4.54606 4.54606

BET Analysis Summary
Ambient Pressure: 769 mmHg
Saturated Pressure: 775.00 mmHg
Concentration in Carrier Gas: 30.90%
Cross-Sectional Area: 0.162 nm?
- Monolayer Volume: 3.152 cm?/g
BET Surface Area: 13.7222 m3g

Bang B.9. Phi€u phan tich bé mat riéng clia mau
' Fe,0, di€u ché tir bin thai Hoa Phat



BM 14.06a

TONG CONG TY
DAU KHI VIET NAM

TRUNG TAM NGHIEN CUU VA PHAT TRIEN
CHE BIEN DAU KHi (RDCPP)

S6 04, Nguyén Théng, Quan 3, Thanh Phé Hb Chi Minh
PETROVETNAM | DT: 08.93033253 - 08.9307487  Fax: 08.9307546

Co s& Ha N§i: Yén Hoa - Cau Gidy - Ha Noi
RDCPP/| DT:04.7844883  Fax: 04.7844902

IS0 9001:2000
PHIEU KET QUA THU NGHIEM
séo.@ﬁ/?.mu i
Tén khach hang : Vién Hoa hoc Céng nghiép
DA .
Tén /kv hiéu miu : PB] S$6 lrong mau: 01 mau
Mi s6 TT : AM 04-02
Ngay nhan mdu: 11-10-2004 Ngay tra két qua: 15-10-2004
. , ] I PHUONG ) .
STT YEU CAU THU NGHIEM DONVIPO | . ‘ KET QUA
; PHAP
1 | Hiéuquahip phu HS rong PB1 | mgH,S/goxyt sit  Dién hoa 134,3
' (Phu luc 1)
Ha Néi , ngay 15 thang 10 nam 2004
_PHU TRACH T cram poc TRUNG TAM
PHONG THU NGHIEM CHO GiAM £0C

——e

AT Vaw, Tows

* Phiew k6t qud ndy chi cé gid ri cho mdu giri ton i runy Tum NC&PTCBOA

Thor gran hru maru' la 10 ngay k€ tir ngdy trd két qud . Hét thoi han heu mau Trung Tdm khong chiu trdch
nhigm vé viéc khiéu nai ket quad thir nghiém cua khach hang-.

OT/4, LBH 01



'gr)NG CONG TY
DAU KHi VIET NAM

ETNAM

RDCPP

TRUNG TAM NGHIEN CUU VA PHAT TRIEN

CHE BIEN DAU KHi (RDCPP)

$6 04, Nguyén Théng, Quéan 3, Thanh Phd H Chi
DT: 08.9303323 - 08.9307487  Fax: 08.9307546
Co s& Ha Noi: Yén Hoa - Ciu Gidy - Ha Nbi

DT: 04.7844883  Fax: 04.7844902

Minh

IS0 9001;2000

PHIEU KET QUA THI’I NGHH}:M

Tén /ky hiéu miu ; PB2 S6 lugng mAu: 01 miu
Miasé TT : AM 04-03

Ngay nhan mau: 11-10-2004

Ngay tra két qua: 15-10-2004

| . R . . PHUONG . -
STT YEU CAU THU NGHIEM bON VI BO . KET QUA
PHAP
ti Hiéu qua hdp phu H,S trong PB2 | mgH,S/g oxyt sit Dién hoa 128,3

(Phu luc 2)

Ha N§i, ngay 15 thang 10 ndm 2004

PHU TRACH
PHONG THU NGHIEM

Soaiiy.

_r'ina.n \/ a.,c';: -Tb%{f

A}

—— e e R

U GIAM DPOC TRUNG TAM

BHO GIAN, AT

Phiéu két qua ndy chi co gid tri cho mau giki t6i Trung Tém NC&PTCBDK

»  Thoi gian heu mdu ia 10 ngay ké tir ngay 1ra két qua . Hét thoi han luu méu Trung Tdm khong chiu trdch
nhigm vé viéc khiéu nai két qud thir nghiém cia khéch hang .

OTI4, LBH 0]




emu/g
70.0

Virgin Curve

— VirX oW |

65.0

60.0 //
55.0

50.0 J[
/

450 1

40.0 I

35.0 ]
30.0

250
20.0

15.0

10.0

5.0

0.0

-5.0
-0

2000

4000 6000

Digital Measurement Sysisms EssyVSM Softwers

Operator: System _Admin
Sample name: SampleS

m=0.0853g

Deta filoname: D\Dute\AdminSample\Sampied- VIR WD
Start of measurement: 08:31.27, Wecdnesday, Decernber 03, 2003
AC demagretization factor: 0.901]

Fiekd Angle: 0.00 [deg]

Total measurement time: 00:03:47

8000

12000 14000
Applied Field [Oe}

Version $.02 (August 28th, 2000)

Parmmmiecs
Upward Part Downward part Average Purarmater ‘delinlion’
Virpn Curve Virgn Curve Parsmesters
He' On 405708 405,708 Coarcive feld of virgin curve: H it M=0.5 Ms:
M amuly BBAGE+1 6.835E+1 Saturation Magnetization: mmomum M messured
Hs' De 51511 3151.511 Sabrabon feid o the virgin curve, feld st wihich MUH) reaches 0.05 Ms
Anea_vir O ¥ emuly BE3841 425 BE38L1 426 Aren under the virgin curve
Perm_{ ermu/Oe 7. MOE4 ) TMOEA4 tnitial parmeahility
M at H3 1% -0.033 0033 WM %} at H = 0.00{0e]
Mt H max smu/p B.885E+1 B.8B5E+t M at the maximum feid

Hinh B.1. Phiéu do d6 nhiém tir bdo hoa cla
mau Ironite sponge Singapore




Virgin Curve

emulg

ironOxide

70.0

65.0 ]

Vi X v |

! /

60.0
vd

550 Vi
50.0 /

45,0 ]
400

35.0

. 200

15.0

/
300 !
25.0 }
I
!
f

10.0

5.0 -

0 2000 4000 6000

Digital Messurement Systems EesyVSM Software

Operator, System_Admin
Sampie name: IronOxide
M2, ot sat, 67.8 mg

8000

12000 14000
Applied Fleld [Oe]

10000

Varsion £.02 [Angust 20th, 2000)

Data flename: c:wem-WSysism_AdmindataironOxidelironOxide-VIR-02 WD

Start of measurement 06:27:51, Tussday, November 16, 2004
Fieid Angla: 0.00 [deg]

AL demagnetization factor; 0.90[]
Total measurement time: 00:04.58

Average

Paramuter ‘definition’

Virgin Curve Paramaters

He' Oe Brady |

S22.10

Coarcive fek” of virgin curve: H at M=0.5 Ms

s oy 842641

E.B42E+1

Satursticn Magnelization; moosnsn M meswssied

He' Qe B200.794

E200.764

Saburation Seld for iy virgin curve, Tield at whacli M{H) reaches 0.95 Ms

25820800

825820.800

Area under the Wi curve

Porm_0 ermu/Oe IEWEI

8393

Initial permaability

Ws at H3 %] 014

0194

MWhs [%] 2t H= 0.00(0)

Hinh B.2. Phééu do d6 nhiém tir bao hoa cla miu Fe,0,
diéu ché tir ban thai Hoa Phat




TONG CONG TY DAU KHi VIET NAM
Trung tam Nghién cifu & Phat trién
An toan & Mai trudng D&u khi

 BAQ CAQ KET QUA KiEN BING
wiv SET i 60

—hiE
153 2002

Théng 2, 2005



TONG €ONG TY DAU KHi VIET NAM
Trung tam Nghién ctiu & Phat trién
An toan & Mbi trudng D&u Khi

BAO CAO KET QUA KIEM PINH B0 DOC
MAU SET HUU CO

Xem xét,

Hoang Thailéc
Trudng phong Sinh hoc
Ngay: U /i/cf



Bdo cdo k&t qud kiém dinh d§ djc mdu SET HUU €U Trang 1/3

1.  Cd quan glii mau

Céng ty Dung dich khoan va Héa phdm DAau khi
Dija chi: 97 Lang Ha, Quén Pdng Da, Ha Nai
pién thoai: 04 - 8562861

2.  Co quan nhan mau

Trung tam Nghién clu & Phat trién An toan & Mai trudng D&u khi
Phong Sinh hoc

Bia chi : Nha G1, LAu 2, Khach san Thanh Da,

: Quan Binh Thanh, thanh phé H& Chi Minh
Pién thoai : 84 - 8 - 8996507 / 8996976
Fax : 84 - 8 - 8996008

3.  S6 lugng va ky hiéu mau

01 mau sét hitu cg, ky hiéu “SET HUU CJ", dang bét, mau nau nhat
MAu so sanh: Phenol, loai PA (tinh khié€t phan tich)

Ghi chd:
1 Két qua ki€ém dinh chi ¢ gi4 tri trén mau gli dén

Khéng dugc trich ddn mét phan két qud thl nghiém ma khéng cé su

dbng y bang van ban cda Trung tdm An toan & Méi trudng Dau khi

4.  Chitiéu thir nghiém

Banh gia dd doc cép tinh thdng qua céac chi s8 EC50 72 gid (72 h EC50)
trén d6i tugng sinh vat t3o bién (Skeletonema costatum)

5. Phuong phap thuc nghiém

Do ddc cip tink dugc kiém dinh theo quy trinh BIl-75-03 dugc ban hanh bdi
phong Sinh hoc — Trung tam Nghién clu & Phéat trién An toan & Méi truéng
Dau khi.

Trung tédm Nghién citu & Phdt 1rién An todn & Méi trucmg Ddu Khi



{
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Bdo cdo két qud kiém dinh 4§ dpc méu SET HUU CO Trang 2/3

Mdi trudng thit nghiém

Nudc bién ty nhién 18y & Viing Tau véi cac théng s6 vat |y nhu sau:

B6 man : 25 %o
Oxy hoa tan: 6,1 mg/L
pH ; 8,5

Nhiét do : 25 -27°C

Chuan bi mau

MAu sét hitu co dugc trén déng nhat trude khi st dung. Can mét lugng
thich hgp mau cho vao nudc bién dé dat dugc néng dd mong mudn. Céac
néng dé khac nhau dugc chudn bj riéng 1é trong cac binh khac nhau.
Khudy & t6c dd 150 vong/phut trong 16 gid. D€ lang tir 1 - 4 gid. SU.
dung phan dung dich & miic gilia binh cho thi nghiém (pha Ig ling, cén
goi la SPP- Suspended Particulate Phase)

MAu so sanh: Day ndng dé thd nghiém duge chudn bj tif Phenol.
Sinh vat thir nghiém

Tao Skeletonema costatum dugc thu mau va phan |ap tu bién Viing Tau,
dudc nudi cdy va hoat hda trong moi trudng nudi tdo chuyén dung dé
dat téc dd sinh trudng thich hop (I6n hon 0,9 ©7).

Kiém dinh va x{ ly két qua

Tao dugc cdy vao cac cac mdi trudng c6 néng dd miu khac nhau vdi mat

dé

t€ bao gan nhu nhau. Trong sudt thoi gian thir nghiém (72 gid), t6c dod

sinh-truéng cla tao dugc xac dinh béng céch do mat d6 t€ bao tdo d mdi
néng do thi nghiém. Xéc dinh chi sé EC50, tic néng dé mau gay dc.ché 50
% to¢ dé phat trién sau 72 gid. Gid tri EC50 dugc tinh toan theo phudng
phap héi quy.

Trung tém Nghién cidu & Phdt trién An toan & Mdi tneémg Ddu Khi



Bdo cdo ket qua kiém dinh 4§ déc mdu SET HOU CO Trang 3/3

6. Két qua & nhan xét

Bang 1 trinh bay két qua tém tat. Chi s6 EC50 c¢d gia tri cang thap, d6 doc
ca méu cang cao. Cac phiéu két qua chi tiét duge trinh bay & phan phy
fue.

Bang1: TOM TAT KET QUA THU NGHIEM B0 pOC

Sinh vat Thdéi Chisé Chat thd nghiém

kiém djnh _gian xac dinh SET HOU cO Phenof
Tao Skeletonema 72 gid EC50 > 4000 : 40
costatum , (ppm - SPP)

K&t qua cho thay:

- Céc gia tri LC50 clia mAu so sanh (Phenol) trén loai tao kiém dinh nam
trong giGi han cho phép clia quy trinh thi nghiém, cho thay dot kiém dinh
dat yéu cau vé muc dd &n dinh.

- D&i v6i mau sét hitu ¢cd dugc kiém dinh, két qua cho thdy, sau 24 gi
ti€p xuc véi mau thi, tdc do sinh trudng ciia tdo bi tc ché khodng 50%
tai n6ng d6é 3000 ppm. Tuy nhién, sy tc ché nay ¢é xu hudng giam di rét
nhanh sau 48 gid va 72 gid (Xem * Phiéu két qua tht nghiém do déc” -
sd hd so 02/DMC).

- Sau 72 gi®, 8 nong dd thl nghiém cao nhat - 4000 ppm - muc dd vc
ché& téc d6 sinh trudng clia to chi khoang 10%. Vi vay, gia tri EC50 72
gid (ndng dd gay uc ché 50% sau 72 gid) dugc xdc dinh 12 I6n hon 4000

~ ppm.

- Tiéu chudn cla EEC 1993 (European Environmental CommUn'ities) ,
phéan loai v& d doc dua trén két qua kiém dinh &3i v6i tAo Skeletonema
costatum nhu sau:

EC50 (72 gid — Skeletonema costaum) < 1 ppm : ratddc

EC50 (72 gid — Skeletonema costaum) =1-10ppm : ddc

ECS0 (72 gio ~ Skeletonema costaum) > 10-100 ppm : ¢6 hai

EC50 (72 gid — Skeletonema costaum) > 100 ppm : dugc xem 1a khdng géy hai

Theo tiéu chu@n nay, mau sét hiju cd da kiém dinh dugc x&p vao loai
chat dugc xem la khéng gay hai trén doi tugng tdo Skeletonema
costatum.

Trung idm Nghién citu & Phdt 1rién An toan & M6i truong Ddu Khi



PHU LUC

CAC PHIEU KET QUA CHI TIET
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PHIEU THEO DOI THU NGHIEM PO POC TREN S6 hd so
ROCPSE TAO SKELETONEMA COSTATUM D

Dé tai / hop déng: ...DMC._ Kyhieumdu ____ SHC6/4 Loai maw: Séthiucg ..
Pa ap dung cach pha néng d9 dai véi mau:

Tan hoan toan [, Khéng tan hoan toan E‘, Dung dich khoan 0
Théi gian thinghiém: 72  gid

Bat ddu: 10 gié 00 ngay 22/02/05

K&t thiic : 10 gig 00 ngay 25/02/05

Cac théng s& nudc bién sii dung

D.O. .o bl . mgll pH 86 Sal 25 %

) Mat d6 tao (x10°cells/ml) & cac thdi diém khac
Néng do mg/l [Binh lap pH 72 gid Ghi chi
e GIO 24 GIO 48 GIO 72 GIG

20 | 570 | sa40 | sss2 | ssr |
20 | s88 | 2874 | 5501 | 840 |

20 592 260.3 549.4 8.35
20 34.8 185.0 529.4 8.32
20 37.3 183.6 510.8 8.48
20 35.0 168.6 484.5 8.42
20 | 320 | 1718 | 5005 | 842 |
20 42.8 130.0 480.0 8.46

20 | 318 | 1150 | 4778 | 860 |
20 | 332 | 1180 | 4701 | 856 |

20 30.7 112.1 4738 | 858
20 | 260 | 789 | 3032 | 859
[ .20 252 | 850 3942 860 |
20 274 | sas | 3934 @57 |

500

1,000

1,500

2,000

3.000

4,000

RSN RN P! RO T X ORI PR O S | L BRI [CR S  [ER CRn
[
o

CB. Anh sang (lux)((*)| 6200 6300 | 6300 | 6200 Ngucido/ ky tén
Nhigtds (°C)("y | 26 (.2 | 26 27 '
pH (™) 8.61 8.60 8.58 8.59
Ghi chd (") Chl do cudng do anh sang va nhigt 4o tai di€m trung tam noi dat thi nghiém.
(*) Chi do & binh c6 néng d6 chél thd nghiém cao nhat. ] N
[}

BIF -75-18 R1 01.12.02
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RDCPSE

PHIEU KET QUA THU NGHIEM PO POC
TREN TAO SKELETONEMA COSTATUM

S6 hé sd
e BN 1R

Pétai/hgpdong: .. .DMC .

Khoang thdi gian th{ nghiém:

Bt ddu :

Ké1 thilc :

Ky hiéu mau:

10 gis 00

A0 giB_ 00

Loai maw: SethGucd

ngay _25/02/05

ngay -22/02/05. . e

Nong g6
(mgh)

Tdc d6 tang

trudng

Mirc dd tic ché tang trudng

0 - 24 gig

0 - 48 gid

0-72 gig

0 - 24 gig

0 - 48 nid

0-72 gid

500
1.000
1,500

2,000

L3000y

_ 4,000

SURLPZN

056

~0.80

0.56

083 |
047, L.

0.27

1.35

BRLE
(105

0.71

L1z

1.0
087

1.08

. 0.99

LT B

108 L
L P
B P S T

474 L

74.8

S S S
LA T S
5. S S

S RV S
S84

74
22

251 b
475

o
1.2

2
A2
48 .

Sz

BIEU P8 OC CHE SINH TRUGNG 0-72 GI0

_ ver 0.0022x - 0.0%

R2

K&t qua: EC50 72H > 4000 mg/l

2000

JN&ng ad {(mg/L)

3000

Ngudi thii nghiém/ ky tén/ ngay

BIF-75-18

R1

01.12.02
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" " PHIEU THEO DOI THU NGHIEM PO POC TREN TAO S6 hd so
ROCPSE SKELETONEMA COSTATUM WAL
pé tai / hgp dbng: o DMC_ . Kyhieumdu: Phenol.. .. - Loaimau: Ddctéchudn

Pa ap dung cach pha néng dd adi véi mau:

Tan hoan toan E’[, Khéng tan hoan toan D, Dung djch khoan O

Thoi gian thiinghiém: 72 i
Bitdau: 10 gié 00 ngay  22/02/2005
Két thic :

ngay 25/02/2005

Cac thong s6 nudc bién sl dung

D.0. 6.1.......mgll pH BSoee. Sabl. 25, %,
. - - » 1 3 Py ar v r h '.
Néng db mg/l | Binh lap Mat 46 tao (x10° celis/mi) § cac thdi diém khéac nhau BH 72 gid Ghi chi
: 0 GIS 24 GIO 48 GIf 72 GiO
1 15 450 820 8.52
0 2 15 462 238 8.53
3 15 460 933 8.53
50 1 15 442 933 8.50
' 2 15 440 930 8.52
3 15 444 928 8.50
{ 1 ? .
o5 |- 5 203 816 8.32
2 15 206 820 8.36
3 15 205 818 8.36
5.0 1 15 117 507 8.05
2 15 | 124 | 509 8.02
3 15 123 494 8.02
50.0 1 1 55 25 50 7.84
2 1 25 47 7.85
3 15 24 49 7.88
1 15 1 .
75.0 1 5 15 7.56
2 S 15 15 7.62
3 15 14 15 7.66
CB. Anh sang (lux)((") 1 6200 | 6300 6300 6200  INguuido/ ky tén
Nhigt dé (°C) () 23 25 23 24 ! (-‘ S
pH () 7.70 7.64 7.68 7.62 i
3 T ] }
Ghi chu (*) Chl do cudng d6 anh sang va nhiét do tai diém trung tam noi dat thi nghiém. {, XN

(**} Chi do & binh ¢4 ndng dd chét thd nghiém cao nhat..

BIF -75- 18 R1 01/12/2002



RDCPSE PHIEU KET QUA THU NGHIEM PO POC TREN S6 ho so
TAO SKELETONEMA COSTATUM W W

Dé tai / hgp ddng: DMG Ky hi¢umdu:  Phenol..._Loai mdu: Chatdécchuln. .

Khoang thdi gian thii nghiém: 72 gid

Batdiu: 10  gid 00  ngay —-22/2/2005- e

Kétthie: ....10.. gié. 00 ngdy __25/2/2005 . . . .. .

Nong do T8¢ dd tang trudng Mtc dé Uc ché tang trudng
(ma/l) -
0- 24 gig 0 - 48 gig 0 - 72 gid 0-24 gid 0 - 48 gity 0-72 g

0 1.7 14 0 _ 0.0

5.0 1.7 1.4 1.1 0.0

12.5 1.3 1.3 23.6 3.1
25.0 1.0 1.2 | 394 149
50.0 0.3 0.4 ' 85.7 71.8
75.0 0.0 0.0 100.0 100.0

BIEU DO UiC CHE SINH TRUBING 0-72 GIB
100.0
y = 1.4575x - 9.0483
80.0 RZ = 0-9635

: L 4
0.0 4 * ;

0i0 25.0 509 73.0
-20.0 %

% dc chd sinh trudng
[ $a
(= (=]
(=] =

Nong dg (mg/L)

] B tin cay 95%: :
Gia trf EC50 re 8006 oM@ 035,94, dEN_ .. 44.18...........MQ/

"NOEC 72R: 125 omgh HE 86 xac dinh (R)...0.9635._........
] Ngubi thil nghiém/ ky tén/ ngay
i 0 )J:_,![ ,} /'{
e .

v r.l.l oy “‘:l.—’
! J . I‘ Ny /)
i -~

BIF-75-19 R1 01/12/2002
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RDCPSE

PHIEU PANH GIA KET QUA THU NGHIEM

S6 hd so
LALLM

pO POC TREN TAO SKELETONEMA COSTATUM

Tén cac chat thit nghiém; Sét hiu co
2. Tigu chudn kiém tra: Bil - 75 - 03
3. Tom tét két qué danh gia:
Két luan =
4 . . : Tham khao hé
STT Chi tiéu danh gia Gia tri m._w =
(Pavkhéng dat) sdf biéu mau
" P - -4 i - ~ h > t'r 2, a "
1 *Toc_: dé phat tne'rT rung binh cua tao ¢ 16 ddi 111 dat SIF — 75 - 10
chung sau 72 gid
Mic chénh 1&ch pH & 16 ¢6 ndng dd cao nhat gida
2 Yhi didm bat ddu va sau 72 gi6 this nghism. 0.3 dat BIF - 75 - 18
3 Mdc dao dong cia nhiét do phéng thi nghiém 1°C dat BIF-75-18
4  Muc dao dbng cudng do anh sang 100 lux dat BIF — 75 - 18
5 iGia tri EC50 cla chatl déc chudn 40 (ppm) dat BIF - 75 - 19
TRUGNG PHONG
!/ : Vf;j" '] ( )
AR AY Y O
Hoang Thai Léc
Nody i3 /.2 L&
BIF-75-20 R1 01.12.02



TONG CONG TY DAU KHI VIET NAM

VIEN DAU KHI
----- 000----
_ Ha ngi, ngay 18 - 03 - 2005
N
PHIEU DANH GIA KET QUA

MAU DUNG DICH KHOAN NEN DAU

Tén mau: Sét hitu co san xuét tir bentonit Binh Thuan va Wyoming
Don vi giri mau:  Cong ty Dung dich khoan & Hod phdm dau khi

Ngay gii mau: - 04 - 03 - 2005

Noi nhan miu: = "Phong Khoan Khai Thic - Vién Dau Khi

Ngay ddnh gid: 14 - 03 - 2005

Dung dich khoan nén d4u c6 thanh phan:

- Ty 1é ddu Diezel/nudc (theo thé tich) : 80/20
- Ham lugng sét hitu co (g/1): 30
-TY trong dung dich (g/cm?): 1,28-1,3

- D¢ hoat tinh pha nudc (ham luong CaCl, trong nuéc 25%): 0,75
Do trén may do d6 nhét FANN model 35A.
Két qua do tinh chat huu bién cia dung dich:

S6 do 6 cac toc do Thong s6 DDK N
Mau Veo | Vil Voo | Vio | Y6 | AV | PV YP Gel 0/10°
(cp) | (cp) | @b/1004r) | (1b/100 fr’)
Sét hitu co '
8 :

Binh Thusn 96 | 64 4 35 24 48 32 32 28/32
Sét hiru co

S 101 | 69 62 56 42 | 50,5 |- 32 37 38/41
Wyoming

Phong khoan Khai thac
[y

TS. Pham Xuan Toan
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