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TOM TAT BAO CAO

Trong Quan doi thudng xuyén cé cac hoat dong sira chita, san xudt cic
loai vii khi, vat liéu nd va day 1a nhiém vu thudng xuyén va tdt yéu cia Quén
d6i. Tuy nhién day ciing 12 van dé hét sitc phic tap, né thé hién & chd trong
qué trinh hoat dong san xuat s& thai vdo moi trudng vo s6 cdc chdt thai doc hai
nhir trinitrotoluen (TNT), dinitrotoluen (DNT), nitroglycerin (NG), Axit
Styphnic ... D€ khic phuc hau qué 6 nhiém nay budc chiing ta phai x{r 1y cdc
chat thai ¢ nhiém doc hai bing cdc phwong phdp khéc nhau. Tuy nhién phuong
phép xir 1y béng cich timg dung vi sinh da va dang dem lai nhitg thanh tuu to
16n va dugce ung dung rong rai.

Dé gidp cho qua trinh x{r 1y dat hiéu qua cao, hoan thién va suy doan co
ch€ clia qua trinh thi cén thiél phai xdc dinh cédc san pham trung gian dugc tao
thanh trong qua trinh xir 1y bang phuong phép vi sinh.

Phuong phap sic ky khi khéi phé da duge ing dung trong nghién cu
nay, cho phép phan tich x4c dinh thanh phén va cdu tric ctia cic hop chat hitu
co. Day 1a mét phuong phap phan tich hién dai, dugc ing dung rong rai trong
nhiéu phong thi nghiém I6n trén thé gi6i. Tuy nhién phuong phdp nay doi hoi
chuidn bi miu that k§ ludng ...

K&t qua phan tich dd dua ra dugc quy trinh phan tich va xdc dinh dwoc
cdc san pham trung gian trong qua trinh sinh phan huy chat thai ¢c6 chita TNT,
DNT: Céc san pham trung gian trong qua trinh sinh phan huy TNT gém -
Benzenamine, 2-methyl-3,5dinitro va - Benzenamine, 4-methyl-3,5 dintro. Céc
san pham trung gian trong qud trinh sinh phan huy DNT gém - 2-methyl-3-
nitroanilin; - Benzenamine, 4-methyl-3-nitro v - Benzenamine, 2-methyl-5-
nitro. Cac mau nudc thai ¢6 chia nitro glyxerin (NG) va Axit Styphnic dang

xu 1y bang phuong phép vi sinh khong xdc dinh thdy cdc san phdm trung gian.
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XAC DINH CAC SAN PHAM TRUNG GIAN TRONG QUA TRINH
SINH PHAN HUY CAC CHAT THAI QUOC PHONG DAC CHUNG.

1. Mé dau

Bab vé moi trudng 14 mot van dé duge moi ngudi quan tam, né khong
chi 13 nhiém vu riéng clia mot nuée, mot khu viue ma 12 nhiém vu clia toan thé
gidi.

Trong san xuat va ché bién thudc nd, thudc phéng da thai ra mot lugng
16n hop chat nitro doc hai nhu trinitrotoluen (TNT), dinitrotoluen (DNT),
Nitroglycerin (NG), axit styphnic, ... vao moi trudng nude. Nude thai ¢6 chita
cac thanh phan trén da trd 1én nguy hai, anh hudng truc ti€p t6i sitc khoé cua

con nguol.

Ngay nay, phuong phdp sinh hoc dugc danh gid 1& phuong phdp ¢6
nhiéu trién vong trong viéc Xt Iy nudc thai cé chita cdc thanh phan TNT, DNT,
axit styphnic ... . D€ gidp cho qua trinh x& 1y dat hiéu qua cao, hoan thién va
suy dodn co ché€ chia qud trinh thi can thiét phai xdc dinh cdc san phdm trung

gian dugc tao thanh trong qua trinh sinh phan huy.

Phuong phép sic ky khi khoi phé da duge ung dung trong nghién ciu
nay, cho phép phan tich x4c dinh thanh phén va cdu tric cua cac hop chit hitu
cd. Day la mot phuong phdp phan tich hién dai, dugc tting dung rong rai trong
nhiéu phong thi nghiém 16n trén th€ gidi. Tuy nhién phuong phap nay doi hoi
chuédn bi méu that k¥ ludng ...



II. Téng quan céac chat thai quéc phong dac chang.
1. Trinitrotoluen (TNT)
Trinitrotoluen c¢dn ¢6 tén goi khac 1a Tonit hay Tronyl, viét tat 1a TNT
Cong thirc phan tir 1a CH,(NO,),CH,
Khéi luong phan tir 1a 227,13
Cong thitc cdu tao cia TNT

NO,
* Tinh chat vat 1y:

TNT t6n tai & dang tinh thé vang nhat, c6 vi déng, néu dé ngoai khong
khi s& c¢6 mau vang sim hoic vang nau. nhiét do néng chay 80,7°C, nhiét do
s0i 240°C. ty trong 1,66.

TNT la loai ho4 chat dac biét vira ¢6 tinh nd, vira ¢6 tinh doc hai cao vdi
moi trudng va sic khoé con ngudi. TNT 1a hgp chat rat bén trong moi trudng,
¢6 thé bio quan & nhiét do binh thudng trong 20 nam, TNT khéng bi phan huy
& 65°C trong 1 nam va 75°C trong 5 thdng, ngay ca khi & 150°C trong vong 40
gi® cling chua cé hién tuong phéan huy, chi khi nang Ién nhiét do trén 150°C su
phan huy mdi bét diu.

TNT tan it trong nudc, tan nhiéu trong cic dung moi hitu co, Xxam nhap
vio cd thé con ngudi thong qua cdc con dudng nhu ho hap, tiéu hod, hap thu
qua da. Cic bénh thudong gip khi nhiém phai TNT 1a bénh lién quan dén hé
thdng tuan hoan, bénh vé gan, tuy, than, ngodi ra cling gay dén mit va hé than
kinh

TNT Ja mot trong nhitng chat thai nguy hat, ¢é nguy co gy 6 nhiém

dién rong vi ¢6 khoéi lugng thai thai 16n nhét trong nganh CNQP hién nay, TNT
2



két hgp véi nhiéu chat ¢ mat trong nuée tao ra nudc ¢d mau lam cho nuée
khéng du tiéu chuan khi thai ra moi truong.
*Tinh chit hoa hoc:

TNT 14 chit kém hoat dong, khong tic dung v6i kim loai va céc chit né
khac. Tuy nhién ciing khong hoan toan tro vé6i nhitng tdc nhan hoa hoc.

TNT tic dung véi kiém, oxit kiém va amoniac tao thanh cdc hgp chat dé
chay n6. TNT tdc dung véi Natrisunfua tao thanh chat mau dé tan trong nudc.
Tac dung véi focmandehyt tao thanh 2,4,6 — trinitrophenol etanol

TNT + focmandehyt — 2,4,6 — Trinitrophenyl etanol
Téac dung vdi benzaldehyt tao thanh 2.4,6 — Trinitrostibenzen
TNT + bezaldehyt — 2,4,6 — Trinitrostibenzen
Dudi tac dung cua axit cromic va axit nitric, TNT bi bién hoa theo phan tng.
TNT + H,CrO; + H,O — 2,4,6 — Trinitrobenzoic .
Dudi tdc dung cua dnh sdng mat troi, tia UV vdi su ¢6 mat cia oxy thi TNT bi
phan huy va mat mau.
* Ngudn gay 6 nhiém:

TNT c6 thé gay o nhiém rat 16n bdi cdc san phadm phan huy khi phat nd
lan truyén trong khong khi va gay 6 nhiém moi trudng xung quanh. Ngoai ra
ngon gay ¢ nhiém TNT 1a cic co s& san xudt gia cong va ché bién thusc phong
va thudc nd.

2. Dinitrotoluen (DNT)

DNT gém c6 2,4 va 2,6 DNT; cong thitc phan tir 13 C,H,(NO,),CH,.
Khoi lugng phan tir 1a 167,1. Tinh chét cha DNT twong tr nhu TNT.

Cong thic cdu tao cta DNT



CH,
CH,

NO,

NO, NO,

NO,

2, 6 Dinitrotoluen 2, 4 Dinitrotoluen

3. Axit styphnic.
Axit styphnic cé cong thifc phan tir 1a CCH(NO,),(OH),.

Cong thite ciu tao clia Axit styphnic:

OH
NO, NO,
OH

NO,

Axit styphnic 14 hop chdt hitu co diing dé ché tao thu6c goi nd, str dung
trong cong nghiép san xu4t vii khi, dan ...Axit styphnic cé tinh thé mau vang,

¢6 nhiét dé néng chay 1a 175,5°C.



4. Nitroglycerin (NG).

Nitroglycerin hay con cé tén: Glonoin, Nitroglycerol, Trinitroglycerin,
Trinitrin. NG c¢6 cong thiic phan tir C;H;N,O,, Khéi lugng phan tir ciia NG la
227,1. NG tan trong nuéc véi ty & 1a 1/800, trong ethanol 1a 1/4.

Ciing nhu TNT, NG 12 cht thai vira ¢6 tinh né cao vira 1a chét ¢6 anh
hudng nguy hai t&i sitc khoé con ngudi va moi trudong. Tuy nhién NG 1a chat

kém bén hon so vé&i TNT.

ITI. Poi tuong va cac phuong phap nghién citu:
1. Poi tuong nghién ciu:

Da6i tugng nghién cttu 1a cdc mau nude thii & cdc nha mdy san xudt vil
khi ciia quéc phong, miu duge xtr Iy bang cic chiing vi sinh vat trong cdc thoi
gian khac nhau. Mau do trung tam co6ng nghé méi — bao vé moi trudng.

2. Phuong phdp sdc ky khi khoi pho

Theo quan niém hién dai thi khéi pho 1a detecto cia sac ky khi. khéi
phé lam viéc theo nguyén tic khi cau tir can tach roi khoi cot sic ky s& lan luot
di vao budng ion hod. Trude khi di vao budng ion hod, hédn hop khi mang va
cdu tir phan tich dugc di qua bo tach loai khi mang va moét phin cau tir cdn
phan tich.

Khi cdc cau tir can phan tich di vao budng ion hoa thi qua trinh phd v&
phan tir thanh cidc manh ion s€ xdy ra. Van tdc cla céc ion sé ting 1én khi di
qua b phén nhan dién ¢6 thé dién truong U:

V? = 2eu/m

Trong d6:  V:16c d6 cla ion phan tir.
m: khéi luong cda ion phan tir
u: thé dién trudng

e: dién tich cua ion



Thudng V = 100km/giay. Khi di qua di¢n trudng céc ion ¢4 gia tri m/e
khéc nhau sé& b léch di theo cic hudng khic nhau. m/e dugc goi la 56 khoi cla
cac ion. Tir trudng cang 16n thi su phan tach cdc ion cang 16n, c6 nghia 1a do
phan giai khéi phd cang 16n. Phd khoi ngoai viée ghi lai cdc ion phan tu, ion
déng vi ctia phan ti, né con ghi lai dugc céc manh phan huy clia phan tur.

+ Ché do thic nghiém clia mdy sic ky khi khéi pho:

- Méy khéi phd HP 5971

Po phan giai cta may l1a 10000.

Nang luong ion hod la 70 eV

San pham trung gian dugc phan tich theo ch€ do Scan, quét cic manh
phd tir 50 dén 550.

Nhiét do detecto 1a 280°C

- May sic ky khi ¢6t mao quan.

Téc do dong khi mang heli 1mi/phuit

Cot mao quan HP-5MS, 30m x 0,25mm.

Chuong trinh nhiét do: 70°C, 1 phdt, 10°C/phiit, 150°C, 5°C/phuit, 280°C,
10 phit.

Nhiét d6 budng bom méu 250°C.

3. Phuong phap sdc ky cot:

Pé xdc dinh cac chiat TNT, DNT, NG va axit Styphnic trong cdc mau
nudce thal bang phuong phdp sac ky dIfiu co ban 1a [am sdch mau khi cdc chat
cé nguodn gdc tu nhién duge chiét ra cung vai TNT, DNT, NG, axit Styphnic [a
cac chat béo, parafin va mot s& chat hitu co khdc gay anh hudng dén viéc xic
dinh, vi ching Iudn ton tal ¢ néng do cao hon so véi chat phan tich. Nhiing
chit gay cén trd nay thudng dugce loal bé bang phuong phap sic ky cot. Cot &
day 1a cot chita Silicagel, mau duge lam sach khong chi cho két qua chinh x4c
ma nd con gilt cho cot tach sic ky va détcto khong bi nhiém bin.

4. Phuong phdp tich chiét va lam sach

6



25 ml miu nude cé chita TNT, DNT, NG, axits Styphnic dang xu 1y
duge chiét bang hén hgp dung moi n hexan : diclometan, ding mdy cét quay
cd can dung dich chiét dén con 1ml, cho 1ml dung méi qua cot sac ky thuy
tinh cé chita 5 g silicagel, rira giai bang 20 ml dung moi n hexan, 50 ml hén
hgp n hexan : axeton ti 1& 4 : 1. Lam khé cdc phan doan rira giai dén thé tich
1ml réi dem phan tich trén may sdc ky khi khéi phé theo cdc diéu kién da néu.
IV. Thuc nghiém:

4.1. Dung cu va hoa chat:

4.1.1. Dung cu:

- Phiéu chiét tdch 250ml.

- Binh nit nham 100mi va 200ml.

- 6r_1g dong 10ml, 25ml, 50ml.

- Coc thuy tinh.

- Binh dinh muc.

- Mdy c6 cat quay chan khong.

- Can dién tr v61 do chinh xac 0,0001g.
- Cot sac ky 30cm x 1,0cm.

- Syranh Hamilton 10pul.

- Mdy sic ky khi HP-6890

- Mdy sic ky khéi phé HP5971, 5973.
4.1.2. Hoa chat:

Cdc hod chat dugc ding phai ¢6 do tinh khiét sic ky gém n-Hexan,

Axeton, Diclometan, Methanol ....

- Nudc cét 2 1an loai ion.

- Natrisunfat khan tinh khiét.

- Nito tinh khiét 99,999%.

- Silicagen 50 — 100mesh ctia hang Merck.



V. Két qua nghién cifu.

Cac miu nudc chita TNT, DNT, NG, axit Styphnic dang trong giai doan
xr 1y hodc da xir Iy bing phuong phép sinh hoc dugc phan tich trén mdy séc ky
khi khsi phé HP 5971, 5973. Trong dé tai nghién ctru ching 161 da tién hanh
phan tich cdc miu nuéc thai chiva TNT; DNT; NG, axits Styphnic dang xu 1§ o
thoi diém khdc nhau.

1. TNT (2,4,6 trinitrotoluen) ‘

Phan tich cac mau TNT - da xir 1y sinh hoc 2, 4, 6, 7 ngay.

San phim trung gian trong qua trinh sinh phan hy gom:

- Benzenamine, 2-methyl-3,5dinitro.

- Benzenamine, 4-methyl-3,5 dintro.

Ty lé phdn tram cdc sdn phdm trung gian duoc tao ra trong hén hop
cdc sdn phdm(tinh theo dién tich pic).

—

Thoi gian xir 1y
N 72h
San pham

Benzenamine, 2-methyl - 3,5 dinitro 32%

Benzenamine, 4-methyl - 3,5 dinitro 78%

2. DNT (2,4 va 2,6 Dinitrotoluen)
Phan tich cac miu DNT da xir Iy sinh hoc 1,2,3,5 ngay.
San phim trung gian trong qué trinh sinh phan huy gém:
- 2-methyl-3-nitroanilin
- Benzenamine, 4-methyl-3-nitro.
- Benzenamine, 2-methyl-5-nitro.

Ty lé phfiif tram cdc sdn phdm trung gian duoc tao ra trong trong hon
hop cdc sdn phdam (tinh theo dién tich pic).



Thoi gian xu ly
w Oh | 24h | 48h | 72h | 120h
San phiam
2 methyl - 3 - nitroaniline - - 4,66% | 4,15% | 6,02%
Benzenamine, 4methyl - 3 nitro | - 100% 64,4% | 65,93% | 63,15%
Benzenamine, 2methyl - 5 nitro | - - 30,94% | 29.92% | 30,83%

3. Nitroglycerin(NG )

Phan tich méu chudn NG ban dau di nhan thay ngoai thanh phan 13 NG
con ¢6 urea, N, N-dimethyl-N, N'-diphenyl.

Mau nuéc thai chita NG dang xtr 1y, sau khi tdch chiét lam sach bing
cac dung méi khac nhau va phan tich trén mdy sic ky khi khoi phé HP 5971,
HP 5973 bing cic cot HP 5; HP1; céc chuong trinh khic nhau. Két qua cho
thdy hau hét cic méu nude khong con NG (méu 1, 4, 6, 7 con it NG). Khong
xdc dinh thdy cdc san phdm trung gian cé trong cic mau nudc nghién ciu.

Vay khéng xéc dinh thdy cdc sén phdm trung gian trong qué trinh sinh

phén huy cdc mau nudc thai chia NG.

4. Axit Styphnic

Phan tich cdc mau axit Styphnic da xur 1y sinh hoc 3, 5 ngay.

Khong phat hién thay san phdm trung gian trong qu4 trinh sinh phan
huy. Tuy nhién ham luong axit Styphnic trong méu la lugng vét.
IV. Két luan

Vi tinh thin nghién cdu khong mét moi, chinh x4c, ti mi ching toi da
xdc dinh dugc cdc san phdm trung gian trong qu4 trinh sinh phan huy cdc chat
thai quoc phong dic chung c¢6 chita TNT, DNT.

bi xay dung dugc quy trinh xdc dinh cdc san phdm trung gian trong qua
trinh sinh phan huy cdc chat thai qudc phong dac ching bing thiét bi sic ky
khi khéi phé (GC/MS).
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