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NGHIEN C'U KHA NANG KHU BQC CHO NUOC THAI
Bl NHIEM THUOC NO TNT BANG CAY THUY TRUC
(CYPERUS ALTERNIFOLIUS LINN)

PO NGOC KHUE, PHAM KIEN CUONG, B0 BINH MINH, TO VAN THIEP
1. MG DAU

Str dung thye vét dé lam sach va phuc hdi (phytoremediation) céc ving dat, nude bi 6
nhiém cac hoa chit déc hai 14 giai phap cdng nghé mai dang duge chi y nghién ciru, phat trién &
nhiéu nudc trén thé gidi [1- 4]. Pic biét ngudi ta d3 phat hién duge sb loai thure vét goe Au - My
nhu cdy duong lai (Populus simonii), cdy Saponaria officinalis va mét loai cay ving dim liy &
MF 14 Myriophylihium aquaticum c6 kha nang hip thy va chuyén hoa thudc nd TNT tir nude [4 -
7]. Tuy nhién chua c6 cong bé nao dé cap dén quy trinh cong nghé cy the sir dung cac loai thuc
vat ké trén dé xir 1i nude thai bj nhiém TNT. O nuoc ta trong thdi gian gan day da co mot s6 téc .
gia nghién ctru thir nghiém kha néng sir dung mot s loai thye vt ra nuée dé [am sach nuéc thai
¢6 chira cac kim loai ning va cdc nguyén td c6 kha néng gay & nhiém pht dudng nhu N, P, PO,
[8- 10]. Tuy nhién hau nhu chua ¢é céng bd nao dé cap dén kha nang sir dung thyc vat dé lam
sach nudc thai bj nhiém céc chat hitu co, dac biét [a cic hod chét doc hai c6 tinh nd nhu TNT,
Nitroglyxerin (NG),v.v..[3, 11].

# Cac két qua thir nghiém ciia chiing t5i trong th&i gian qua cho thiy mét s6 loai thue vét wa
nude phd bién & nude ta dic biét 13 cdc loai béo (beo céi Pistia stratiotes, beo lyc binh
Eichhoznia crassipes, béo hoa dau Azolla cazoliana déu khong cé kha niang sir dung lam tac
nhén khir déc cho nude thai bi nhiém thude nd, thudc phong do ching thudng b lui va chét rat
nhanh khi ngudn nuée bj nhlem céc hoa chat doc hai do. Kha néing lam sach nude bi nhiém TNT
va mit so hoa chit cé tinh nd khéac chi dwoc phat hién d6i véi mét sé lodi thue vat wa nudce nhur
mdt s loai cd thudng moc & viing ddm ldy (co lac, co lan...) va dic biét la cdy ho cdi
(Cyperraceae) trong d6 c6 cdy thuy truc Cyperus altermfohus Linn.

Trong bat bao nay chang t6i s& gidi thiéu két qua sir dung phuong phép sic ki 16ng cao ap
(HPLC) va sic ki khdi phé (GC- MS) dé nghién ciru khé néng khu dée cho nuée bj nhiém TNT
clia cdy thuy tric nhim muc dich tao co s& khoa hoc de dé xuét giai phap cong nghé sinh hoc
{CNSH) gia thanh thap €O the mg dung dé xir 1i ngudn nudce thai céng nghlel? quoc phong bi
nhiém cac hoa chat c6 tinh nd.

II. PHAN THU'C NGHIEM
1. Thiét bj nghién ciru
Pé nghién ciru da sir dung thiét bi sic ki 1ong cao ap Model HP 1100 (My) voi detecto
chudi (DAD); thiét bi sic ki khéi phd Model GC 6890/ MSD 5972 N (M§); thiét bj nghidn miu

thye vit chuyén dung cua héng Philip; cin phan tich c¢6 d6 chinh xac £ 0,4 mg, cha hing Tolido
(Thuy, ST) va may do pH cua hang Hanna (Singapo).

2. Ho4 chit
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D& chiét tach chit 6 nhiém tir mAu dét, thuc vat va dé phan tich HPLC, GC- MS da sir dung
mét sb loai dung mai cé 4§ sach sic ki nhu hexan, axetonitryl, etanol, methanol va nudc cat 2
‘1an,

3. Pbi teong nghién ciru

Poi turgng nghlen ctru 1a Joai cdy thuy triic ¢6 mirc phat trién trung binh, chua ra hoa, véi
lu‘o‘ng sinh khdi tinh bing gam ndm trong khodng tir 70 dén 550 g. Cdy thuy tric duge lay tir
ngudn 14 cac nha tréng vudm, ciy canh & khu vyre Ha Tay.

Mau nudc thai nhiém TNT dugc 14y tryc tiép tir 1 co s& san xuét vét ligu nd thuge Tong
cuc céng nghé Quoe phong.

4. Phwong phap nghién ciru
a. Phirong phap chudn bi thi nghié¢m

Bé thi nghlem la c4c vai sanh hinh try ¢6 dudng kinh trung binh 12 22 cm, chiéu cao trung
binh 12 22 cm. C6 3 loai bé thi nghiém duge chuén bj:

Bé khéng chua dét va cay (bé 1).
Bé c6 chira 4 kg dét (bé 2). .
_ Bé chira 4 kg dét phi sa c6 trong thuy tric v6i lugng sinh khéi trung binh (P) ( tinh ca phén
ré, gbc, thén, 14) tir 70 dén 515 g (bé 3).
_ Saukhi chudn bj xong cho vao mai bé thir nghidm 1 lugng nude thai nhidm TNT 14 2 lit ¢o
nong d§ TNT ban dau da duge xac dinh.
Tiép d6 dinh ki iy miu nuéc hodc dit trong cac bé trén d& xac dinh ham lwgng TNT bing
phuong phap HPLC.

b. Phwong phdp xdc dinh TNT #

Ham lwong TNT trong mau dit, nude dugc xac dinh bing phuong phap HPLC theo quy
trinh 34 néu trong tai liu [12].

Céc san phdm chuyén hoa cia TNT trong miu thuy tric (r&, ci, thin, 1a) dugc x4c dinh
bang phuong phap GC/MS theo quy trinh sau: nhé ca khom thuy tric da su dung dé xir 1 nude
thai nhiém TNT va khém thuy tric dbi chung (trong trén dét khong nhiém TNT); rira sach toan
b cac phén cua cdy, phoi khd ty nhién rdi tach riéng phan re, cu, thin, 14; bdm nho cac phan
nay roi dem say khé & 60° C trong 24 gid. S&r dung may nghién chuyen dung nghlen nhé miu. Bé
phén tich cin lay luong mau khoang 10 g sau d6 chiét sochlet véi dung méi la axetonitryl trong
thoi gian 1 gig. Dung méi chiét duge dinh mirc téi 50ml bing axetonitryl rdi dua di phén tich
GC/MS. Diéu kién phan tich GC/MS da néu trong tai liéu [12].

III. KET QUA VA THAO LUAN

Trén hinh 1 dan két qua nghlen ciru sy bién ddi theo thoi gian cia ham luong TNT trong
cdc mau nwdce thai chira trong cac be thir nghiém khac nhau. Duong 1 g vai s bién ddi TNT
trong bé 1 (chira 2 lit nudc thai va tbng ham luong TNT ban diu Ia 87,3 mg); dudng 2 tng voi
bé 2 (chira 4 kg dat va 2 lit nude thai véi tdng ham lwgng TNT ban diu l1a 87,3 mg); duomng 3
g v&i bé 3 (chira 4 kg dat co trong thuy tric véi P = 512,07 g va 2 it nude thai v6i tong ham
lugng TNT ban déu 12 87,3 mg).
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Hinh 1. Su bién ddi theo thoi gian ham lugng TNT trong cac miu xir li & diéu kién khac nhau

Tir hinh 1 ta nhin thay trong diéu kién khong_cé dat va thuy tric (dudng 1) ham luong
TNT héu nhir khéng thay dbi sau thoi gian thi ngh1¢m 1a 30 ngay. Sy suy giam dang k& ham
lugng TNT theo thoi gian chi nhan thiy dbi v&i nuée thai ciia bé ¢ chira dét (dudmg 2) hodc bé
vira chira dt vira ¢é trdng thuy tric (dudng 3). Sau 14 ngay thir nghiém ham luegng TNT trong
bé 2 giam gan 4 1an (chi con 23,6mg so v&i ham luong ban dau 1a 87,3 mg). Dic biét 1a trong bé
cb trdng thuy triic (be 3)chisau 11 ngay ham lugng TNT trong nudce thai chi con lai 14 0,27 mg,
tirc 14 da dat tidu chuan mai trudng vé chi tiéu TNT trong nirée thai (<0,5 mg/1) [1 1].

Tuy nhién két qua phén tich cac miu nude va dit 1y tir bé 2 va 3 cho thiy sau 30 ngay tha
nghiém trong nudc cia bé 2 van con lai 3,9 mg TNT, trong dit con lai 1a 14,03 mg. Nhu vay
téng ham lucmg TNT vin con lai trong bé 2 14 17,93 mg. Trong khi d6 téng ham lugng TNT con
lai trong ca dAt va nudce bé 3 chi 1a 1,6mg (trong d6 1,33 mg TNT tim duge trong dit), Didu nay
cho thdy sy c6 mit ctia cdy thuy truc trong bé thir nghiém da c6 tac dung 1am gidm dang ké ham
lugng TNT trong nuédc thai.

Sy giam TNT trong nuéc thai bé 2 theo thai gian nhanh hon 80 voi bé 1 c6 thé giai thich
trén co s& cdc tac dong cia vi sinh vt (VSV). Bang viéc thém 4 kg dat vdo bé 2 ta da bs sung va
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tao diéu kién phat trién thém cac VSV ky khi va cac ching VSV khéc ¢6 kha ning phan huy
TNT nhanh hon cdc VSV hiéu khi vén ¢é trong nuée thai [11]. -

Sy gidm nhanh ham lugng TNT trong nudc thai bé 3 so v&i bé 2 va bé 1 ¢4 thé lién hé véi
sy tham gia tryc tiép ciia cdy thuy triic vao qua trinh hap thuy TNT tir nudce thai.

Két qua nghién ciru anh hudng cia 1 s6 yéu té nhu sinh khéi thuy trac, ham lugng ban diu
cia TNT,...t¢i hiéu suat khir TNT ciia thuy triic (bang 1} 43 chiing té tinh hop li cia nhdn dinh
trén.

Tir két qua thir nghiém ghi trong bang 1 ta nhén thay sinh khdi cdy, néng d6 ban dau cia
TNT c6 anh hudng dang ké tdi thi gian khir doc cho nude thai bang thuy tric.

RBdng 1. Anh hudng ctia mét sé yéu t6 t¢i thoi gian khir TNT trong nude thai bing thuy tric

Ki  [Sinh. Khdijgy bidn di TNT (mg) theo thdi gian Téc d6 trung binh khi
hlg:u thuy trac| - . TNT,
min  |(g) mg(TNTYg(TT)ngay

0 ngay |5 ngay 8 ngay |12 ngdy |15 ngay
N1  |511,89 150,9 126,44 “l6,24 1,87 0,24 10,0196
N2 269,25 75,5 25,6 16,68 3,60 0,32 |0,0189
N3 [286,90 44,0 20,02 0,40 - - 0,0189

Sinh khéi ciia cdy cang 1én hay nong do TNT ban diu cang nho thi thoi gian cin thiét d¢é
khir hét TNT trong nudc cang ngin va nguoc lai. Toc d¢ trung binh khir TNT (tinh theo sinh
khéi thuy tric) ddi véi c¢a 3 méu N1, N2, N3 vé co ban 1 twong ddng (x4p xi f) 02
mg(TNTYg(TT)/ngay). Pay 14 minh chimg cho thdy sy khir TNT trong nudc thai cé lién quan
tryc tiép véi su tham gia ciia the nhén sinh hoc la cdy thuy tric. Nguyén nhan sy giam ndng 4o
TNT trong nudc thai c6 trdng thuy tric 1a do loai ciy nay c6 kha ning tryc tiép hip thu va
chuyén héa TNT va co ché tac dong cua thuy tric vé co ban tuong ddng véi co ché hip thu TNT
tir nuéc ciia thye vét thuy sinh Myriophyilium aquaticum [7]. Céc phan tich dong hoc cho thdy
trong hé théng sinh hoc thuy tric- TNT sy chuyén hod TNT ciing tuén theo phwong trinh tong
- hop d4 duge thiét Iap cho hé Myriophyllium aquaticum- TNT [7].

Phuong trinh ndy c6 dang;:

< =Kk 4p
Cy
& day: Cy - ham luorng ban diu clia TNT trong h¢, mg; C- ham luqmg TNT (mg) & thoi diém t
(ngay); b- tham sé ciia phuong trinh; K®- hé sb téc do chuyen hoé cia h¢ sinh hoc: thuy tric-
TNT.
0bs

(& day k°™ 13 hé sé tdc dd qua trinh

Hs s nay duoc xdc dinh theo bidu thie K =
A ek LA . e 3 s . C
chuyen hoa khong sinh hoc cia TNT duge xac dinh theo d6 thi phu thudc lnC— —t)
0

P - sinh khéi thuy tric, g.
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K&t qua xdc dinh K** cho thiy dbi v6i hé thuy tric- TNT hé sé nay c6 gia trj tuong img
K™= (1+0,1). 10°.g"(ngay)".

Nhur vy két qua phan tich déng hoc chuyen héa TNT trong hé nghién ctru d& mét lan nita
chirg minh cho tinh thuyét phuyc cua gia thuyét vé kha nang thuy tric tham gia tryc tiép vdo qua
trinh khir déc cho nudce bi nhidm TNT.

Dé lam r5 thém vé kha niing hap thy TNT tryc tiép tir nuéc bang cay thuy tric di sir dung
phuong phap GC/MS dé phan tich thanh phan hoa hoc cha cac bd phén khac nhau cia cdy thuy
trac dé sir dung dé loai bo TNT trong nudce thai va cdy thuy tric dbi chimg, Kct qua phan tich
GC/MS cho thay d c6 m6t s§ s bién ddi rd rang vé thanh phin hoa hoc cia ré, than thuy tric
sau khi sir dung dé khir TNT.

Trong thanh phin ctia miu than 14 thuy tric chi phat hién dugt cac hep chit chinh la 2-
propenoic acid; 3-(2-hydroxyphen); Bicyclo [3.1.1] heptane,2,4,6- trime; 2-Rentadecanone;
6,10,14- trimethyl; Rentanoic acid, q-decenyl ester; phytol; vitamin E; Hexadecanoic acid, 2-
hydroxyl, campesterol; Stigmasterol; gamma- sitosterol. Trong khi d6 trong thanh phén méu
thin, 14 thuy trac 34 sir dung dé hip thu TNT da phat hién thém mot s6 hop chit méi trong d6 c6
nhiéu axit hiru co nhu: 2- propenoic acid, 3-(2-hydroxyphen); n- Hexadecanoic acid;
Hexadecanoic acid, ethyl ester; 9,12-Octadecadienoic acid (Z,Z); 9,12,15-Octadecatrienoic acid
met; Linoleic acid ethyl ester.

Tucmg tr nhu vay, trong thanh phin mau ré v ci cla thuy tric dbi chimg chi phat hién
dugc cac hop chét chinh nhw: Cyclotrisiloxan, hexamethyl Isopropyi linoleate; Bis (2-
ethylhexyl) phthalate Squalene Trong khi d6, trong thanh phan mau ré va ct cha cly thuy tric
di sir dung dé xir 1i TNT ngoai céc chét trén da phat hién thém nhiéu chit moi nhw: vitamin E,
Cyclotetradecane Campesterol; Stigmasterol; Gamma- sitosterol.

* Nguyén nhin sy xuit hién thém nhidu chit méi trong thanh phén ciy thuy tric da su dung
dé xir li TNT c6 thé lién hé voi két qua cia qud trinh hap thu va chuyén hod TNT béng cdy thuy
triic. Co ché hinh thanh cc chit méi nay la van dé rit phirc tap doi hoi phai ¢6 cac nghién ciru
bd sung. Tuy nhién diéu c6 y nghia thuc tién da duge khing dinh tir két qua phan tich sic ki d6
la da khong xay ra hién tugng tich luy cac chit ddc hai nhu TNT hodc cac dan xuft nitro ciia n6
trong cay (dleu thudmg xay ra voi d6i tugng chat 6 nhidm 1a kim loai ning) mic di da s dung
dai ngay dé xtr li nudc nhiém TNT, Trong cac b phén cia thuy tric chu yéu chi phat hi¢n dugce
céc axit hodic rwgu hitu co cé tinh ddc thap hon so véi TNT hodic cic dn xuit nitro ciia nG.

IV. KET LUAN

Tir két qua nghién ciru d3 trinh by & trén c6 thé rit ra 1 s két luan sau:
Thuy tric ¢6 kha nang hip thu truc tiép TNT tir mdi trudmg nude va chuyé'h hoa thanh cac
chit it dbc hai hon v6i moi trudng. Quy ludt tic dong t0'1 TNT trong mél truong nuéce cia thuy

triic vé co ban phu luat véi quy ludt tac dong ciia mot sb loai thyc vat thuy sinh khéac da duoc cac
tac gid neéc ngoai nghién ciru,

Téc do khir TNT trong nurée thai phy thude vao sinh khdi ciia thuy tric. Sinh khéi cing 16n
thi thoi gian khir ddc cang ngan. Chinh vi vay tao lwgng sinh khéi thuy truc 16n 1a viéc lam can
lyu tdm d3c bi¢t khi trién khai quy trinh xir 1i nirée thai bj nhiém TNT c6 sir dung loai ciy nay.

Viéc thuy tric khéng tich luy TNT hoic cac dan xuét nitro ¢6 dgc tinh cao cua né trong qua

trinh xir 1i 13 minh ching cho thay day 1a loai cdy c6 trién vong sir dung hiéu qua cho muc dich
xtr Ii khir déc cho nuréce bj nhidm thude nd & cac co s& gia cong san xuét vat liéu nd
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L&i cdm on. Cong trinh dwoc hoan thanh véi sy tai trg kinh phi cia Chwong trinh nghién clru
Khoa hec co ban trong khoa hoc tw nhién.
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SUMMARY

DETOXIFIED ABILITY FOR WASTE WATER CONTAMINATED WITH TNT
BY USING CYPERUS ALTERNIFOLIUS LINN.



This article introduces the result of using HPLC and GC-MS to investigate the neutralized
ability for waste water contaminated with TNT by using Cyperus Alternifolius Linn. Practical
practices show that TNT concentration reduces more significantly in the present of Cyprus
Alternifolius Linn. The result also demonstrates that TNT detoxified rate depends on the time of
process and plants’ mass. The transformation of TNT in Cyperus Alternifolius Linn — TNT
biosystem is the same as Myriophyllum aquaticum-TNT biosystem which is determined in
former research. Practical and analytical results show that Cyperus Alternifolius Linn can absorb
and convert TNT to less toxic products with environment. Consequently, Cyperus Alternifolius
Linn can be used as a useful plant to neutralize waste water in military units.

Dia chi: Nhdn bai ngay 22 thang 5 ndm 2006

Phan vién Cong ngh¢ méi va Bao vé mdi trudng.
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