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SUMMARY

STUDY ON EFFECT OF SURFACTANTS ON DEGRADATION
OF FENOBUCARB IN SOIL

Surfactants effect on the action of insecticides in the soil. Due to their special properties, anionic and
nonionic surfactants can enhance water solubility and soil biological activity. Domestic wastewater
contains suspended particular, dissolved organic carbon (DOC), surfactants, organic acids which can
affect decomposition of pesticides. Decomposition Kinetics of fenobucarb in the water system under the
influence of surfactants sodium dodecyl sulfate (SDS) at concentration of 1cmc has been studied.
Surfactants enhance elution from soil. The desorption amount of fenobucarb in water increased rapidly
in the first 2 hours with elution efficiency of 71%. Then the release efficiency of fenobucarb decreased
rapidly to 32% in 96 hours and decreased gradually to 29% in 120 hours. The persistent
disappearance of fenobucarb over the experimental period indicates that fenobucarb-adapted
microorganisms are capable of degrading fenobucarb in the soil-water system. There is also the
possibility that the SDS surfactant increases the rate of release and absorption and thus more
substrates are continuously fed to them as they metabolize fenobucarb.
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1. MO PAU cac axit hitu co... [4] ma c6 thé anh huong dén
Céc chit hoat dong bé mit c6 anh hudéng phirc su phan huy cua thudc trir sdu. Bén canh do6
hop dén hoat dong ciia cac thudc trir sau trong nhitng nghién ciru vé anh huéng ctia chat hoat
dat. Do tinh chat bé mit ddc biét ma chat hoat dong bé mit dén sy phan hiy thudc trir sau
dong bé mit anion va nonionic co thé ting fenobucarb trong dit bi ngap dd chua duoc
cuong kha nang hoa tan trong nudc, ting cuong nghién ciru nhidu & Viét Nam. Do d6 dé hiéu
hoat tinh sinh hoc trong dat [1], va dong vai trd hon vé pha cua thudc trir siu carbamate trong
nhu chét xuc tac trong sudt qua trinh phan hay d4t bi ngép va tim ra cac san phdm chuyén hoa
clia cac thude trir sau [2]. Trong khi d6 nudc ctia ching dudi anh huong ciia chat hoat dong
twdi cho rudng liia thuong khong kiém soat bé mit 1a rat can thiét, 1a co so cho viéc danh
duoc chat lugng do nude thai sinh hoat va nudce gia chinh xac hon tac dong moéi truong cua
thai cong nghiép thuong dd vao cac song ngoi chung. Trong bai bdo nay thuc hién nghién
tudi tiéu [3]. Nudc thai sinh hoat va nudc lut ctru sy phan hity cua thude trir sdu fenobucarb
chtra rat nhiéu cac can lo lng, cac chét hitu co trong dat bi ngdp dudi sy anh hudng cta chét
hoa tan nhu DOC, cédc chit hoat dong bé mat, hoat dong bé mit.
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2. THUC NGHIEM

2.1. Hoéa chit va thiét bi

Cac dung mbi: Methanol, acetone, hexane,
dichloromethane déu thudc loai tinh khiét dung
cho GC/MS cua Merck. NaCl, Na,SO; voi do
tinh khiét > 99,5% cua Merck, nudc cit 2 lan.
Dung dich fenobucarb chuan géc 10 g/L (10.000
mg/L) (A) (Sigma-Aldrich): 0,25 g fenobucarb
thém acetonitril va dinh muc 1én 25 mL.

Sodium dodecyl sulfate (SDS) 1 cmc (trong d6 1
cmc cua SDS la 2,4 g/L [5]: can 2,4 g SDS (cua
Merck) hoa tan trong 100 mL nudc cat.

Hé thong thiét bi sic ky khi két ndi khdi phd
GC/MS (TRACE GC 2000) v6i hé ldy miu tu
dong, cot mao quan ZB5SMSi (dai 30m, duong
kinh trong 0,25mm, 16p hdp phu pha tinh day
0,25um) (Phenomenex). Khi mang Heli véi do
tinh khiét 99,9999%. May lic Vortex 4 basic/
digital (IKA), may li ttim MIKRO 22R, can phan
tich (c6 d6 chinh xac 0,1mg va 0,001mg), h¢ ct
quay chan khéng Buchi R - 200 v&i hé diéu khién
V-800.

2.2. Chuin bi miu thir nghiém va chiét mau

2.2.1. Chudn bj méu thé nghigm

Mau dit duoc ldy o 16p dat mat trén dién tich 5
m? tir ruong lua & khu vuce nghién ciu. Mau dit
duoc sy khd, nghién min qua rdy 2 mm. Sau d6
tron thudc trir sdu vao trong dat: Liy 50 g dat
tron voi 20 mL acetone dé tao thanh dung dich
dat, sau d6 bom vao 10 mL dung dich chuan
fenobcarb (100 mg/L), dé bay hoi acetone sau
48 gio trong tu hat. Tiép theo mau dat da bom
thudc trir sdu nay dwoc nghién min va tron déu
vai khoang 150 g dat va dinh luong dén 200 g
dé dat duoc ndng do ban dau cua thudc trir sau
fenobucarb trong mau dat nay la 5 pg/g khdi
lugng khd. Bao quan & -4°C cho dén khi thi
nghiém.

Mau dat ban dau dugc phan tich dé xac dinh
thanh phan co gidi, tinh chat vat Iy va hoa hoc.
Mau dt cimg dugc phan tich dé xac dinh xem
c6 sy ton tai cua fenobucarb trong mau dét
nghién ciu hay khong. Két qua cac phan tich
ndy duoc trinh bay trong phan Két qua va thao
luan.

2.2.2. Thi nghigm phan hiiy fenobucarb tir dit
duoi SDS trong nwéc
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Can 2 g d4t cho vao lo thay tinh, thém vao 20 mL
dung dich SDS 1 cme, day nip. Dé vao may lic
va lic mau & nhiét d6 phong véi toe do 150 rpm.
Sau moi khoang thoi gian thi nghiém, mau s&
duoc lay ra va tach riéng 2 phan dat va nudc dé
chiét tich va xac dinh fenobucarb trong dat va
nudc.

2.3. Chiét tach va phén tich miu

Mau nudc duge dua vé nhiét do phong trudc
khi phan tich. Ly 1L miu nudc cho vao phéu
chiét dung tich 2L, thém 30 g mudi NaCl. pH
ctia mau duge diéu chinh téi pH = 7 bang 1 mL
dung dich dém photphat. Tién hanh chiét mau
3 lan bang dung méi dichloromethane véi thé
tich lan luot 1a 50, 30, 10 mL. Sau khi chiét,
dich chiét duoc loai nudc bang 10 g NazS0,
khan, sau dé dich chiét dugc c6 dac vé 2 - 3
mL biang méy cit quay chan khong. Chuyén
dung méi bang cach thém 10 mL hexane vao
dich chiét, rdi c¢6 con 5 mL. Dich chiét cudi
cung duoc 1am giau chinh xac vé | mL bai sir
dung dong khi N2, do mau trén thiét bi GC/MS.
Pinh lugng fenobucarb trén GC/MS dugc xac
dinh nhu sau: 1 pL mau dugc bom & ché do
khong chia dong. Chit phan tich dugc tach trén
cot sic ky ZB5MSi (dai 30m, dudng kinh trong
0,25mm, 16p hip phu pha tinh day 0,25um)
(Phenomenex). Khi Heli dugc su dung lam khi
mang voi toc d6 1,15 mL/phut & ché do tuyén
tinh. Chwong trinh nhiét d6 cot duoc cai dat o
90°C giir trong 2 phut trude khi tang dén 300°C
Véi tbe do 8°Clphut, giit & nhiét do cudi cang
nay trong 4 phuat. Chuong trinh nhiét do MS véi
nhiét @6 bom mau, nhiét d6 ngudn ion, va nhiét
do detector tuong tmg 1a 250, 230 va 300°C. Ap
suat dau cot 1a 72 kPa.

3. KET QUA VA THAO LUAN

Nong do cua fenobucarb trong pha dat, pha
nudc va hwong ton du con lai trong hé dat-nudc
voi chét hoat dong bé mat SDS sau cac khoang
thoi gian (24, 48, 72, 96 va 120 gid) duogc chi ra
& hinh 1. Luong nha hip thu cua fenobucarb
trong nudc ting nhanh trong 2 gio dau tién véi
hiéu suat rira giai dat 71%. Sau d6 hiéu suit nha
hap thy cta fenobucarb giam nhanh dén 32%
trong 96 gid va giam cham dan dén 29% trong
120 gio.
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Hinh 1. Sy phén huy cua fenobucarb vdi sy
hién dién cua chat hoat dong bé mdt SDS trong
hé ddt - nuéc (a: nong dé fenobucarb trong
pha nwéc; b: nong dé fenobucarb trong pha
dat; c: tong lwong con lai cia fenobucarb).
Chat hoat dong bé mat lam ting cuong sy ria
giai tir dat c6 thé 1a do hai cic co ché riéng
biét: Mot co ché xay ra khi chat hoat dong bé
mat ¢6 ndng d6 nho hon ndng do téi han CMC
va co ché thir hai xay ra véi chat hoat dong bé
mat ¢6 ndng do trén CMC. Cac monome hoat
dong bé mat chiu trach nhiém vé co ché thir
nhat. Ca&c monome hoat dong bé mit tich tu
trong giao dién dét - chat gay 6 nhiém, dat -
nude lam ting goc tiép xdc gitra dat va chat
gay 6 nhiém (tic 1a thay doi kha ning tham
wdt). Cac phan tir chat hoat dong bé mat dwoc
hap phu trén bé mat cua chat gay 6 nhiém gay
ra mot lyc ddy gitta ddu nhém phan tir chét
hoat dong bé mat va céc hat dét, do do thiic
déy qud trinh tach chét gay 6 nhim ra khoi cac
hat dat. Co ché thir hai cho tang cuong rira giai
tir dt 12 su hoa tan. Chit hoat dong bé mat
tang cuong su hoa tan 1a két qua tir phan ving
chat & nhim vao 16i ky nudc cua cac mixen
hoat dong bé mat. S6 lwgng micelle trong dung
dich tang thi tdng kha ning hoa tan. Do do,
nong d6 cao hon CMC la can thiét cho viéc
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tang cudng rira giai nay. Co ché nay da duoc
nghién ctu rong réi trong chat hoat dong bé
mit tang cudng rira giai tir dat. Trong nghién
ctru SDS ¢6 ndng d6 1a 1ICMC nén n6 di ting
cuong su nha hap thu cua fenobucarb tir dat
vao nudc nhu cac két qua da chi ra o trén.
Luong ton du con lai caa fenobucarb trong ca
2 pha dit va nudc cua hé dit-nudc giam manh
va 1/3 lugng fenobucarb da mét di sau 120 gio,
luong ton du fenobucarb sau 120 gio 1a 29,6
ug. Su bién mat lién tuc cua fenobucarb trong
khoang thoi gian thi nghiém chi ra ring céc vi
sinh vét thich nghi végi fenobucarb ¢6 kha ning
phan huy fenobucarb trong hé thong dat-nudc.
Viéc giai hap twong ty cho thiy rang bd sung
chat hoat dong bé mat lam ting tc do phan
huay sinh hoc cua fenobucarb. Nguyén nhan la
do viéc bd sung chat hoat dong bé mat lam
giam bé mat va strc cang bé mat va sau d6 ting
su tiép xUc gitra vi sinh vat va fenobucarb. Khi
ma fenobucarb trong trong pha nudc giam lién
tuc do phan huy sinh hoc, fenobucarb tiép tuc
bi nha hap phu khoi dat. Qua trinh phan hay
sinh hoc bi uc ché véi su gia ting ndng do
SDS, boi vi SDS ¢6 thé dugc wu tién sir dung
bai vi sinh vat [6], phenanthrene s& ¢6 tac dung
canh tranh véi SDS. Ciing c¢6 thé chat hoat
dong bé mat SDS ting toc d6 nha hip thu va
do d6 vi sinh vét c6 nhiéu co chit hon lién tuc
cung cap cho ching khi ching chuyén hoa
fenobucarb [6]. Cac nghién cuu trudc day da
chi ra ring nong do can biang cua héa chit
trong pha nudc khi c6 mat chat hoat dong bé
mat khoéng quan trong ma 1 téc do loai bo co
chat tir cAc chat rin trong dat xac dinh téc do
phan huy cua hydrocacbon thom [7, 8]. Hon
nita, ciing c6 thé 1a céc chét hoat dong bé mat
da thay dbi luc hap thu hoic tao phirc chat nén
theo mét cach nao d6 ma fenobucarb tré nén
hoat dong hon dbi véi vi sinh vat [9].

4. KET LUAN

Di nghién cau nha hip phu va phan hay sinh
hoc cua thudc trir sdu fenobcarb trong hé dat -
nuée dudi sy ¢6 mat cia chat hoat dong bé mat
SDS. Ty Ié phan trim giai hdp cua fenobucarb
tir d4t bi 6 nhidm trong cac dung dich chét hoat
dong bé mat 16n hon. Su ¢6 mat cia chat hoat



dong bé mat lam thuc ddy qué trinh phan hay
sinh hoc fenobucarb trong hé dét nuac.
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