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KHA NANG HAP PHU METHYL DA CAM CUA THAN
SINH HOC TU LUC BIiNH (Eichhornia crassipes)
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TOM TAT

Nghién cire dnh gid kha ning hdp phy thuée nhuém methyl da cam (MO) trong dung dich nuée bing than
sinh hoc duge san xuat tir luc binh. Cac yéu té anh huéng dén kha nang hap phu MO bao gém pH, khai
luong than sinh hoc, ndog dé thuge nhuém ban dau, tho gian tiép xic va kich thuéce than sinh hoc dige xéc
dinh. Hai mé hinh déng nhiét hdp phu Langmuir va Freundlich duoc sir dung dé phan tich dir liéu hap phy
can bing. Hai mé hinh dong hoc biéu ki€n bac mét va bac hai da duoc sir dung trong nghién citu dong hoc
hap phu. Kha nang loai bd t6i ru thugc nhuém MO bang than sinh hoc (khoang 15 mg/g) thu dugc & pH
2,0; 0,02 g than swh hoc va trang thar can bing dat duge sau 120 phat tiép xie. Hé s6 twong quan cia mo
hinh dang hoc biéu kién bac hai 14n hon so véi ciia mé hinh bac nhit, chimg td qua trinh hap phu MO phu
hop vén mé hinh dong hoc biéu kién bac hai. Mé hinh dng nhiét Langmuir cho thdy sy phu hep tét hon so
vé1 mé hinh Freundlich do hé s tuong quan 1én hon. Tém lai, than sinh hgc lyc binh ¢6 thé duoc sir dung
lam chat hap phy hiéu qua, chi phi thdp va (han thién véi moi trrdmg cho thuée nhu¢m MO trong dung

dich.

Nrkhéa: Than sinh hoc luc binh, hip phu, methyl da cam, thuéc nhupm.

1. M BAY

Chit lugng nuéc dang bi tac dong manh mé do
sir phat trién kinh té khong bén vimg, d4c biét do cac
chit doc hai do nén cong nghiép cao su, héa chat,
cong nghiép thuc phim, thudc bao vé thuc val, y
duge, luyén kim, xi ma, gidy, dac biét 1a nganh dét
nhuém tao ra. Trong s6 cic chat 6 nhiém cé trong
nubce thai dét nhugm, thude nhuom la thanh phan
kho xir ly nhat, dac biet 1a thuéc nbuém azo khong
1an - loai thude nhudm duge sir dung phd bién nhat
hi¢n nay. Trong d6, Methyl da cam (Methy! Orange
hay MO), 14 mét trong nhimg loai thudc nhuém
thuoc nhém azo cé nguy co gay 6 nhiém moi trudng
kh4 cao. Thyc té da c6 nhiéu cong trinh nghién ctu
cac phuang phap dé xur Iy thude nhu¢m MO trong
nudc thai nhur phuong phap hap phu, phuong phap
trao d6i ion, phuong phap keo tu... Trong cac phuong
phap d6, phuong phap hap phu té ra c6 nhiéu tu viet
béi tinh kinh té, tnh hiéu qua, thao tac don gian va
dé thye hién.

Than sinh hoc (biochar) 1a vat rin gidu carbon
(C) thu duoc tir viec nhiét phan sinh khéi hay cac
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chit hiru co trong méi trudmg rét it hoac khong cé
khong khi, cé chira nhiéu loai nhém chirc hoa hoc
trén bé mat [1]. San phdm cudi cung clia qua trinh
nhiét phan la tao ra cac 16 rong trén bé mat than giup
cho tién trinh git nuéc va chat dinh dudng, cing nhu
qua trinh hdp phu cac chit 6 nhiém trong nuéc va dat
(1). Than sinh hoc luc binh da duge nghién ciu dé
loai bé Cd*va Pb*> [2], loai bo Caffeine va
Ciprofloxacin trong dung dich [3] bén canh viéc sut
dung than sinh hoc phan ga (4], mat cua (5], hay vé
buoi (6] dé lom bo thuée nhu¢gm MO trong dung
dich. Tuy nhién, cho dén nay van chua cé nghién ciu
vé kha nang loai bo thuéc nhuém MO béang than sinh
hoc diéu ché tir luc binh. Do dé, trong nghién ciru
nay, than sinh hoc (biochar) diéu ché tir luc binh
(Eichhorua crassipes) duoc st dung dé hap phu
thuée nhuom MO trong dung dich.
2. VAT LEL) VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu, héa chét va tinh tosn khi ning hdp
phy MO

2.1.1 Vit liéu

Luc binh duge thu thap tai kénh rach & phuong
8, thanh phd Vinh Long, tinh Vinh Long. Than cia
luc binh dwge rira sach bing nudr may va nudc cat
nhiéu 1an dé loai bo bui ban va tap chat, dem phoi
kho duti anh sang mat oi cho dén khi d¢ am con
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lai dat khoang 17%. Cét ngén, nghién thanh bét. Sau
46 ép luc binh thanh vién va sdy trong 24 mo & nhiét
46 105°C. Tiép theo, cho vao binh hat 4m va nung &
nhiét 46 700°C lru trong 2 go.

2.1.2. Hoa chét

Chuan bj dung dich Methyl da cam (MO): 100
ml dung dich MO chuan c6 néng dé 1000 mg/1 dugc
chudn bi nhur sau: Can 0,1 g MO dang bét, chinh xac
dén mg, cho vao binh dinh mic 100 ml, sau dé thém
nuéc cat dén vach mire, day nit, lic déu. Tir dung
dich MO néng d¢ chudn 1000 mg/L, tién hanh pha
loang thanh dung dich MO c6 ndng d6 mong muén
trong céc thi nghiém.

2.1.3. B6 tri thi nghi¢m

Xéc dinh pH tar diém dign tich bing khéong
(H,..): Piém dién tich khong (PZC) duge xac dinh
bang may do pH cam tay (hing TOA-DKK HM-31P,
Nhat Bén), theo phuong phéap do thé dién cyc thiy
tinh. Thi nghiém x4c dinh so bo diém dién tich
khéng trong dung dich mugi NaCl: Lay 50 mL dung
dich NaCl 0,1M da pha vao 10 céc, diéu chinh gia tri
pH bang dung dich HCl 0,1M hoic dung dich NaOH
0,IM dé duoc cac gia tripH;: 2,3,4,5,6,7,8,9, 10va
11. D6 cé4c dung dich da chudn pH, & trén vio cac
éng ly tam da chira chdt hap phu I4 than lyc binh (0,5
g than luc binh), day kin, cho 1én may lic trong 24
gid véi toc do 120 vong/phut. Dé ling, loc sach
huyén phu bing gidy loc, do lai cac gia tri pH goi la
pH;. Xac dinh duoc: ApH = pH;- pH,.

Thingheéem 1: Xdc dinh anh huong cia pH

Tir dung dich chuan MO 1000 mg/L tién hanh
pha loang thanh dung dich MO néng d$ 50 mg/L.
Sau d6, str dung NaOH 1M va HCl IM dé thay dér
pH dung dich tir 2 dén 10. Can 0,02 g than lyc binh
cho vao timg ong ly tam. Tiép theo, dong 50 ml dung
dich MO 50 mg/L da chudn pH vao éng ly tam. Sau
dé dem di lac véi tée dé 190 vong/phut. Sau 120 phit
hap phu, thu mau nuée bing cach loc hén hop qua
gifly loc va bén hanh xac dinh néng d6 MO cén lai.

Thi nghiém 2: Xdc dinh dnh huong cuda thot gran
hap phu

Thi nghiém duoc b6 tri & cac thoi gian hip phu
khac nhau (1, 5, 10, 20, 30, 60, 90, 120, 180, 240, 480,
720 phit). Can chinh xac 0,02 g than luc binh cho
vao ng bi tam ¢6 chira 50 mL dung dich MO néng do
50 mg/L (trong diéu ki¢n pH da chon o TN). Tiép

theo, 14c déu hén hop va thye hién qua mrinh hap phy
trong diéu ki¢n nhiét do phong: sau khoang thoi gian
hidp phy mong muén, thu mau nuoc bang cach loe
hén hop qua gidy loc va tién hanh xac dinh nong dp
MO cén lai.

Thi nghiem 3: Xdc dinh anh huong cia khoi
long than luc binh

Tién hanh can cac khéi lugng than luc binh la
0,01 g, 0,02 g, 0,03 g, 0,04 g, 0,05 g, 0,1 cho vao dng
ly tam. Tiép theo, dong 50 ml dung dich MO néng d§
50 mg/L (trong diéu kién pH da chon & TN1) va cho
vio Ong ly tam. Sau doé dem di lac voi téc do 190
vong/phiit. Sau thoi gian hap phu da chon & TN,
thu mau nuée biang cach loc hén hop qua gidy loc va
tién hanh xac dinh néng dé MO cén lai.

Thi nghiém 4: Xdc dinh dnh huong cua nong dp
MO

Tir dung dich chuan MO 1000 mg/L, tién hanh
pha loang dé dugc cac dung dich MO c6 nong dé lan
luot 1a 10 mg/L, 30 mg/L, 50 mg/L, 80 mg/L va 100
mg/L, 120 mg/L, 150 mg/L, 180 mg/L, 200 mg/L
(trong dieu kién pH da chon & TN1). Tién hanh cin
than lyc binh (véi gia (i da dugc xac dinh & TN4)
cho vao dng Ui tim 50 mL. Tiép theo, dong 50 mL
dung dich da chuan pH cho vao 6ng ly tam). Sau thdi
gian hap phu da chon & TN2, thu miu nuéc bing
cach loc hén hop qua gidy loc va tién hanh xac dinh
néng do MO coén lai.

Cac nghiém thire duge thyce hién voi 3 1an 1ap lai
& cac diéu kién thi nghiém giéng nhau.

2.1.4. Tinh todn kha ndng hap phu MO

Dung lupng hap phu MO: Kha nang hap phy
cua than sinh hoc luc binh duoc dénh gia qua su hap
phy ion MO tir dung dich nude. Cho 0,02 g than vao
c6c chira 50 mL dung dich MO (C, mg/L) & nhiét d¢
phong (30°C), khudy déu & toc do 190 vong/phit.
Theo théi gian trich mau, ly tam, loc lay dung dich
va xac dinh néng do MO bang phuong phap so miv
(may HITACHI U-2900).

Dung luong hap phu MO (mgMO/g) duge xic
dinh theo cong thuc:

_ (Co - CHV

Trong do: Q: Dung luong hap phu (mg/g) V:
Thé tich dung dich phan ing (mL): m: Khéi lugng
vat lieu hap phu sur dung (mg). C,; Néng do chat bi
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hép phu trong dung dich ban ddu (mg/L); C.: Néng
do chdt bi hap phu trong dung dich can bang
(mg/L).

Hiéu sudl hap phu cia vat liéu: Hiéu suat hap
phy 1 ty s§ gitra néng do dung dich bt hdp phy va
ndng do dung dich ban dau duoc tinh theo cong
thic:

(€, - C,). 100
CO

Trong dé: H: Hiéu suat hap phu (%): Cy: Nong do
chat bi hdp phy trong dung dich ban du (mg/L); C,:
Néng dé chat bj hap phu trong dung dich can bing
(mg/L).

2.2 Xir ly s6 lieu

T4t ca cac s6 liéu duge ghi nhan va tinh ton gia
tri trung binh va sai s6 chuidn bing phan mém
Microsoft Excel 2013. Cac thong s6 trong mod hinh
phi tuyén biéu ki€n, déng luc hap phu dirge xac dinh
bing phian mém R 4.0. Phan mém SPSS dwoc sir
dung dé phan tich phuong sai ANOVA, kiém dinh
DUNCAN @é so sanh cic g4 tri trung binh & d6 tin
ciy 95% gitra cac nghiém thire. S6 Liéu duoe kiém tra
phén phéi chuan va déng nhat phuong sai truée khi
phan tich ANOVA.

3. KET QUA NGHEN CUU VA THAO LUAN

3.1. Mt s6 d4c tnmg hoéa Iy ciia than sinh hoc
lyc binh

Dic tnh héa ly cua than sinh hoc luc binh san
xudt & 700°C c6 anh huéng dén kha ning hap phu
bao gém dién tich bé mat riéng, do xop, dién tich bé
mét, do phan cyc, thanh phan nguyén té va cac nhém
chire da duge nghién ciru (7].

3.2.pH,,

pH,. tai diém dién tich bing khong déi vér mot
bé mat khoang vat 14 pH tai d6 bé mat néi trén co
dién tich trung hoa toan phan. Hinh 1 cho thay pH,,.
cta than sinh hoc luc binh xic dinh trong khoing
10,1-10,2.

Theo ly thuyét, khi pH cua dung dich thap hon
pH,... than sinh hoc sé hap phu tdt cac ion mang dién
tich &m nhu CI, NO,, NOy, SO.Z, PO.... Ngwoe lai,
khi pH cua dung dich cao hon pH,,.. than sinh hoc sé
hip phu tét cac ion mang dién tich duong nhu Na’,
K¢, Ca®", NH,"...[8]. Trong nghien ctru nay, do ion
MO trong thi nghi¢ém mang dién tich am, nén than

sinh hoc luc binh sé hap phu (6t khi pH cua dung
dich nho hon pH,,., tic Ja pH<10.

e
o

pacr

Cx ol & e
o b e o 0 )

Hinh 1. pH,. ctia than lyc bich

3.3. Cic yéu 18 anh hudng dén khi ning hip phy
thudc nhudom MO

3.3.1. Anh hirdng ciia pH

Két qua khao sat diém dién tich khong caa than
sinh hoc luc binh tir 10,1 - 10,2; do dé, nghién ciu
tién hanh danh gia anh huong cta pH trong khoang
tr 2 dén 10. Trong khoang pH= 2 - 10, dung luomg
hap phu can bing va hiéu suat hap phy giam khi pH
tang. O pH= 2 c6 Q= 15,30 mg/g, khi tang lén pH= 10
thi Q= 2,04 mg/g d6i voi thuéc nhu¢m MO. Nhu vay,
khi pH thap thuéc nhuém c6 cac nhém dién tich am
nén dung luong hip phu cao, vi lyc hit dién trai dau
vén than sinh hoc luc binh. Khi pH tang, néng do OH'
tang do d6 bé mat than sinh hoc luc binh ¢ chira
nhiéu nhom chirc tich dién cing diu véi thuéc
nhuom dan dén tac dung ddy, nén dung luong hap
phu giam. Két qua nay phu hop véi thi nghiém
Hanoon va Ahmed (2019) khu str dung than sinh hoc
c6 nguon géc tr mat cua, tang do pH trén pH = 2 dan
dén dung luong hap phu MO giam (5].

Tur két qud kiém dinh su khac biét giora cac
nghiém thirc da chi ra ring khoang pH= 2 1a diéu
kién pH tot nhat cho qué trinh hap phy MO cia than
luc binh. Lira chon gia tri pH= 2 dé thyc hién céc thi
nghiém tiép theo.

3.3.2. Anl huéng cua hromg than luc binh hap
phu

Két qua khao sat liéu than hip phu dao déng tir
0.01 - 0,1 g/50M1 duor thé hién trén hinh 2. Khi tang
liéu hap phu tir 0,01- 0,1g/50mL thi hiéu sudt hap
phu thuéc nhuém MO tang Wr 17.24 - 31,22%. Tuy
nhién, dung lugng hap phy gidm dén tir 32,95 mg/g
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xubng con 6,53 mg/g khi ting liéu hdp phu tr
0,01g/50mL lén 0,1g/50mL. C6 thé giai thich nhu
sau, khi lugng chat hap phu tang thi s§ tim hap phy
tang, tirc 1a hieu sudt hip phu ting. Déng thoi, su
tuong tac gitra cac hat than cang ting lén khi luong
than tang. Diéu nay dan dén su tich tu cla cic hat &
céc vi tri tam hap phu. Su tich tu nhu vay c6 thé dan
dén sy giam tong dién tich bé mat than sinh hoc c6
sin cho thudc nhudm. Két qua la, luong thudc
nbuém (mg) dugc hap thu trén méi gam than sinh
hoc gidam khi tang liéu lugng than sinh hoc.

o — o= Lutomg MO b hip pbu (i) o
%:\5 I3 —a—Fliéu swit hap phu (%8) 38 R
Exp 30 &
£x w E
5 20 208
o 1573
T - w0 €
£ e obs T

04 0

001 002 0.0} 0.01 0.0% ol
Kioi lugng thup luc bink (g}
Hinh 2. Dung lugng hép phu vi hiéu sudt hdp phu
MO vio khéi ugng than luc binh
Tuy nhién, khi luong chat hip phu tang téi
ngudmg nao d6 thi s6 tam hap phu tré nén du véi
chat bi hdp phu, nén khi tiép tuc ting héu hap phu thi
mitc do hap phu khong thay déi. Két qua thong ke
cho thay & liéu 0,02 g/50mL hiéu sual hap phy MO
dat duoc gan 30% va khac biet khéng c6 y nghia so
véi cac héu tang tir 0,03 - 0,1 g/50 mL; do d¢, liéu
than sinh hoc duoc chon cho cac thi nghiém tiép
theo 1a 0,02 g/50 mL.

3.3.3. Anh hudng cia thoi gian tiép xic

50 <0
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Hinh 3. Dung lugng hip phy va hiu sudt hip phy
MO theo théi gian cia than luc binh
Két qua nghién ciu anh hudng cia thoi gian
tiép xic dén dung luong hap phu thude nhuom MO
duge thé hién rén hinh 3. K&t qua cho thay thoi gian

100

tiép xuc cang lau thi dung luong hap phu va hiéu sudt
hdp phu MO cuia than Juc binh cang cao. Khi tang
thoi gian tiép xuc tir 1 phut len 120 phut thi dung
lrong hip phy MO cua than luc binh tang nhanh tr
10,73 mg/g len 42 mg/g va hiéu suat hap phu ting tir
9,69% len 36,22%. Tir 120 phut tré di thi dung lugng
MO bi hdp phu va hieu suit hap phu ting chim dan
va khong c6 ¥ nghia thong ké (p<0.05).

Kha ning hdp phu MO tang nhanh trong 120
phut ddu tiép xic 1a do tam hap phu nhiéu. O gai
doan dau, qua trinh khuéch tan cia MO t6i bé mat
16m, khong ¢6 sy cdn tréy cang véi do 1a trong khoang
thoi gian dau s6 lugng tam hap phu tréng con nhidy
va ham lugng MO trén than luc binh nho hon nhidy
so voi ham luong MO trong dung dich. Khi théi gian
tang lén, qué trinh khuéch tan cua MO gidm do tam
hap phy trong giam, trong khi do, qua trinh giai hip
phu tang lén do ham lugng MO wrén than luc binh
16n hon ham luong MO trong dung dich. Vi vy, khi
dat dén trang thai can bing, téc d¢ hap phy giam. Sy
hap phy MO dugc tim thay ting lén khi tang thai
gian tiép xuic va sau khi dat dén théi gian c4n bing sy
hdp phu vén tiép tyc tang nhung khac biét khéng cé
y nghia théng ke (p<0,05). O ngmém thirc 120 phit
la giai doan trang tha can bang cha qué trinh hip
phy, kha nang hap phu than sinh hoc da g4n bao hoéa
va luong hap phy ting suy yéu theo théi gian. Vi vay,
120 phit duec chon la thoi gian hap phy cho thi
nghiém tiép theo.

3.34. Anh hirong ciia nong do MO ban diu

bt hip pho C4)

Lusgmaz MO bl 1hp phy (/)
ik

@10 10 19 1% W
Niag i MO (mplL)

Hinh 4. Dung lugng hdp phu va hiéu suit hdp phy
MO & c4c ndng d9 MO khac nhau cia than lyc binh

Nong do dau vao cia chit 6 nhiém 6 anh huong

manh 1én kha nang hdp phy cua than sinh hoc [5].
Hinh 4 cho thiy, néng dé MO ban dau cang cao th
dung luong hap phu MO cang tang. nguge lai higu
suat hdp phu MO cang giam. Khi nong dé MO tang
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tir 10 mg/L dén 200 mg/L thi lugng hadp phu ting tir
2,82 mg/g dén 17,17 mg/g nhung hi¢u sudt hip phu
giam tir 11,0% xubng 3,41%. Béi véi cac nghiem thiac
¢6 néng do 16m hon 50 mg/L lugng MO bi hap phy
cing ting nhung khong dang ké va hiéu suat hap
phu gidm dang ké déi voi cac nghiém thic con lai.

Véi sur gia tang néng do MO ban dau tir 10 dén
50 mg/L, lwong thuéc nhuopm duge hap phu trén moéi
don vi khéi lugng ctia than sinh hoc tang nhanh, do
56 lrong 16n cac vi tri tam hdp phy tréng trén bé mat
than sinh hoc tao co hoi hip phu thuée nhudm nhiéu
hon. Khi néng dé MO trong dung dich tang tir 80
dén 200 mg/L, c4c vi tri tam hédp phu c6 sin trong
than sinh hoc tré nén bao hoa nhanh hon, do do6 lam
giam hi¢u qua kha nang hap phu thudc nhuém ciia
than sinh hoc. Vi vay, 50 mg/L dugc chon 1a nong do
MO ban dau cho thi nghiem ti€p theo.

335, Anh hidng ciia kich thide than sinh hoc
luc bink

Két qua nghién ciu vé anh huéng cta kich
thude than luc binh dugc trinh bay & hinh 5, véi c&
hat cang nho thi dung luong hép phuy va hidu suat
hap phu MO cang ting. Trong d6, than lyc binh duoc
nghién min 0,045 mm cé kha nang hdp phu MO cao
nhit véi dung lwong hap phu khoang 15,35 mg/g va
hiéu suat hap phy khoang 13,83%. Déi véi kich thuéc
than lyc binh 16m nhat 0,5 mm thi kha nang hap phu
MO dat thdp nhit khoang 9,38 mg/g va hiéu suat
hap phu ciing dat két qua thap nhat 8,45%. Than luc
binh dugc nghién cang min thi cho kha nang hap

Q1 (merg)

—Prendo-First-cxder model » gl

0 w00 w0 00

T ghio (phity

0 10 % 650 00

Q1 (/)

phu MO cang cao, héu nay xay ra la do tong dién
tich bé mat hap phy lon hon va s6 luong cac 16 rong
hap phy cao (6, 9].

18

el =& Lz MO bi hap phu (mg/g)

+ o == e suit hip phu(%s)

Lurgmg MO by L phu (my/g)

0.045 007 015
Kich thwée (hap lc bink (mm)

Hinh 5. Dung hrong h4p phu va hiéu sudt h4p phy
MO & cac kich thude khac nhau ciia than lye binh
3.4. M3 hinh déng hoc ciia qua trinh hdp phy
MO
Nghién ctru déng hoc hdp phy 13 mot trong
nhimg théng s6 quan trong vi né gidp hiéu hon vé
huémg phan (mg va co ché cua qua trinh hap phu.
Trong nghién ciru nay, dong hoc hap phu cia cic ion
MO lén trén than lyc binh dugc nghién ciu bing
cach sir dung mo hinh biéu kién bac mot va mé hinh
biéu ki€n bac hai. Mé hinh gia kién bac mét biéu
dinh rang téc d¢ phu hop giam tuyén tinh vé sy gia
ting kha nang hap phu. Mo hinh déng hoc biéu kién
bac hai gia dinh rang budc giéi han toc dé 1a sy
tuong tac gitra hai chat thuéc thir va né thuong duge
sir dung mé ta sy hap phu héa hoc.

0.5

— Pt Sexoadredmedd 8 q

0O w0 S0 e W0 500

Thal glas (phet)

Hinh 6. (a) D4 thi ddng hoc hdp phu biéu kién bic mét cia MO trén than luc binh, (b) D46 thi dong hoc hip
phu biéu kién bac hai ciia MO trén than luc binh

Bang 1. C4c théng s6 dong hoc qué trinh hdp phy thudc nhuém MO 50mg/L ciia than lyc binh

Q, thue Dong hoc biéu kién bac mot Pong hoc biéu kién bac hai

nghi¢m > Q. tinh 5 hit Q, tinh 5

(mg/g) K phir) (mg/g) R K, (g/mg phii) (mg/g) 5
42,70 0.02 42,01 0,88 0,0007 46,06 091
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Qua hinh 6 va bang 1 cho thay MO tirong tac véi
bé mat ngoa cung cua cac lop than sinh hoc lue binh
bién d3i, mod hinh déng hoc biéu kién bac hai c6 gia
tri R? (0,91) cao va gia tri thir nghiem Q, kha gan véi
ga 1 thue nghiém q, (Hinh 6b). Mé hinh déng hoc
biéu kién bac m¢t c6 gia tri R? (0.88) thap hom, chimg
t6 mé hinh nay khong phu hop vén qua trinh hap phy

— Lungment model

Qe (me/g}

MO bing than lyc binh. Mo hinh dong hoc biéu kién
bac hai phi hop véi qua trinh hap phu \O lén than
luc binh, chimg t6 c6 sy hip phu héa hoc voi 4 ly
hép phu lén xéy ra trong qua trinh [10. 111

3.5. Ding nhi¢t h4p phy thubc nhudm ciia than
sinh hoe
20
13
16

14
12

®)

— Fresuxdheh model

o0 to 00 o
Cetmgl)

0 50 200 1%

100 150
Ce(mpLy

Hinh 7. (a) D4 thi ding nhiét Langmuir hdp phy MO trén than lyc binh, (b) D4 thj ding nhi¢t Freundtich hip
phy MO trén than luc binh

Bing 2. Cc gi4 tri tham s§ ciia phuong trinh ding
nhiét Langmuir va Freundlich
Mo hinh Céc thong sé

R? 0,96
Langmuir Qrax (Mg/g) 20,89
Ky (L/mg) 0,03
R? 0.84
Freundlich | K (mg/g) (L/mg) 2,96

n 284 |

Theo bang 2, mé hinh Langmuir c6 hé sd tuong
quan R? kha cao (0,96) lén hon so véi hé sd tuong
quan R? (0,84) cua mo hinh Freundlich. Diéu nay
chimg t6 thi nghuém phu hop véi moé hinh Langmuir.
N6t cach khac, co su hap phu MO don 16p xdy ra trén
bé mat than luc binh va nang lugng hdp phu cho tat
ca cac vi tri trén bé mat than luc binh Ja bang nhau.
Cac nha nghién cuu khac da Gm thay su phu hop caa
Langmuir d6i vér hdp phu MO trén cac chat hap phu
khac nhau (10, 12].

4. KET LUAN

Cac yéu to pH. khéi luong than luc binh, thoi
gian tiép xic, néng d6 MO ban dau ¢6 anh huong
dén kha nang hap phu MO cia than sinh hoc luc
binh. Trong do vat li¢u hap phu tot & pH= 2 cé dung
luong hap phu 15,30 mg/g vér hiéu suat dat 12.34%.
Kha nang hap phu dung dich MO béng than sinh hoc
luc binh tang theo théi gian va dat higu suat hap phu
(6t nhat sau 120 phut voi dung lwong hap phu 40.06
mg/g va hiéu sudt 36.22% Ngoai ra khoi luong cua

102

vat liéu hap phu cang tang thi hiéu qua hap phu cing
cao. Trong dé, nghiém thuc 0,02 g dat hiéu qua gan
nhu t6i uu véi hiéu suat 26,30%. Nong do dung dich
MO cang cao thi hi¢u suit hap phy cang giam va
néng dé6 MO hap phuy tét nhit & nghiém thuc 50
mg/L véi higu suat 11,19%. Kich thuéc than luc binh
cang nhé thi kha nang hap phu va hiéu sudt hap phy
MO cang cz0. Qua tninh hdp phu dung dich MO phi
hop véi mé hinh déng hoc gia kién bac hai va mé
hinh ding nhuét Langmuir.

L0V CAM ON

Dé tii ndy dioc tii tro boi Du din Ning cip
Truong Pai hoc Can Tho VNI4-P6 biang ngudn vin
vay ODA tir Chinh phu Nhét Ban.
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ADSORPTION OF METHYL ORANGE FROM AQUEOUS SOLUTION USING WATER HYACINTH
BIOCHARS (Eichhornia crassipes)

Do Thi My Phuong, Phan Thi Thanh Tuyen, Nguyen Thi Thien Truc,
Nguyen Dat Phuong, Pham Ngoc Thoa, Nguyen Huu Chiem, Nguyen Xuan Loc

Summary
The present study compared the adsorplion capacity of Methyl Orange (MO) dye from aqueous solution onto
biochars produced from water hyacinth. The optimal conditions of the vanables: pH, adsorbent dosage, initial dye
concentration, contact time and adsorbent size were ascertained. Experimental data were apphed to the Langmuir
and Freundlich sorption isotherms using the non-linear equations form. The optimal removal of MO dye with
biochars (around 15 mg/g) was obtained at pH 2.0, 0.02 g adsorbent dasage, and the equilibrium reached after
120 min of contact time. Pseudo second order model best described the kinetics of adsorption process.
Equilibrium Langmuir isotherm, which indicated a heterogeneous process, gave a better conformity than the
Freundlich model. The water hyacinth biochars, in conclusion, can be used as effective, low<ost and

environmentally friendly adsorbents for MO dye.

Keywords: Water hyacinth biochar, adsorption, methyl orange, dyes.
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