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Abstract

The use of agriculture chemicals is one of the factors causing pollution of ground - and surface water by its
dispersion into the environment. Desorption of fenobucarb, endosulfan, dichlorodiphenyltrichloroethane (DDT) from
insecticides spiked rice soil column to flooding water were studied under oxidized and reduced condition combining
with factors like insecticides initial concentration, dissolve organic carbon (DOC) content in flooding water and
flooding time. Desoptions of fenobucarb, endosulfan and DDT from soil to flooding water ratio with initial of pesticides
in soil were studied. Added DOC in flooding under oxidized conditions enhanced more DDT, endosulfan and

fenobucarb desorption than under reduced condition.
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1. GIOI THIEU

Hoa chit bao vé thuc vat duoc sir dung rong rai
dé bao vé va dam bdo nang sudt mua vy, dac biét
ngdy cang c6 nhiéu thudc trir sdu duoc sir dung trong
nong nghiép. Tuy nhién cac hoa chat bao vé thuc vat
cling la nguon chinh giy 6 nhiém cho méi truong
nuée [1-3]. Rat nhiéu cac nghién ctru da tép trung
vao pha, sy phan bd va van chuyen cla thudc trir siu
& trén ruong laa va két qua cho thay rang cac thude
trir sdu nay la mot trong cac nhan td gay ra 6 nhidém
ngudn nude ngdm va nude mat [4-9].

Lua thuong duoc canh tac & cac vung dat thap,
va bi ngdp gan nhu toan bd thoi gian canh tac [10].
Trong cic moi truong dat ngap, rira giai clia cac loai
chat 6 nhidm hitu co khac nhau bi dnh hudng boi
mot sd cac nhan t6 nhu sy thay ddi diéu kién khir
[11], ham luwong cac bon hitu co hoa tan (DOC) [12].
DOC déng mot vai tro quan trong trong su van
chuyén cac thudc trir sdu ky nuéc trong dat ngip
[13] va né cling tang cudng sy hoa tan trong nudce
ctia mdt s6 chat 6 nhiém hitu co va cac thude trir sdu
[14-16], nhu nha hap phu cia DDT va endosulfan
dugc tang 1én bai DOC ¢6 ngudn gdc tir axit humic
[17].

Viét nam la mot nudc nong nghié€p va Iua la cay
luong thuc chinh dugc canh tac trén dién tich 3,8
triéu hecta chiém 11,5 % dién tich dat tu nhién.

Nghién ctru thudc trir su trén rudng lta & Viét Nam
d3 cho thay ndng do tuong ddi cao cua thudc trir siu
& trén dat va nudc [18-24]. Pic biét 1a thude trir sau
dichloro diphenyl triclorothane (DDT), endosulfan
(voi dong phan a/B-endosulfan voi ty 1& 70:30) la
nhing thudc trir sdu da bi cdm sir dung trong ndng
nghiép bai tinh bén ving trong moi trudng va tich
lity sinh hoc cao [25, 26]. Cac thudc trir sdu nay van
duoc tim thay dau vao trong mot sb dat nong nghiép
[27, 28]. Fenobucarb 1a mét trong cac thude trir sau
dung cho lua dé diét riu nau, sdu bénh dao 6n lua
[29]. N6 duogc st dung rong réi ¢ cac vung trong lta
trén thé gidi va cling gy ra nguy co tiém an d6i voi
cac loai ca [30, 31] va ngudn nudce [4]. Hon nira cac
nghién ctru vé thudc trir sdu trén rudng lua & Viét
Nam chu yéu tdp trung vao céc rudng lua thong
thuong & ddng bang song Hong va song Mékong
[24, 32-35]. Trong khi d6 cac rong lua ¢ mién trung
Viét Nam thudng bi ngdp lut hang nam [36] dan dén
tang nguy co 6 nhiém nguén nudc.

Do d6 nhiém vu cta nghién ctu nay la (i)
nghién ciru anh hudng ciia ndng d6 ban dau cua cac
thudc trir sdu dén sy ria giai cua chiing vao nudc lut,
(i1) nghién ctru anh huong cia cac bon hitu co hoa
tan trong nudc lut dén qua trinh dich chuyén céc
thudc trir sau trong dat lua dudi didu kién oxi hoa va
diéu kién khtr.
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2. THUC NGHIEM

2.1. Thu nhian miu

Céc cot dat nguyén dang duoc lay tir ruéng lua &
xa Huong Toan, ngoai 6 Thanh phé Hué. Céc cot dat
dugc iy vao trong cac 6ng nhya polyvinyl chlorua
(PVE) ¢6 duodng kinh 10 cm, dai 25 cm, duoc day
nap va bao quan trong thung da vén chuyén vé
phong thi nghiém. Sau d6 chuyén dén truong dai hoc
Copenhagen, Dan Mach va dugc bao quan & -4 °C
cho dén khi thi nghiém.

2.2. Héa chit, dung cu thiét bi

Céc dung dich chuin fenobucarb, endosulfan va
DDT véi nong do twong tng 500, 100 va 500 pg/L
ctia Sigma—Aldrich. Cac hoa chit metanol, axeton,
n-hexan va diclometan déu thuoc loai tinh khiét caa
Merck, NaCl va Na,SO, véi d6 tinh khiét > 99,5 %
cta Sigma—Aldrich.

Dung dich DOC néng do6 765mg/1 dugc chuén bj
tir dung dich DOC da phan lap tir nén dat rimg &
Tisted Ngrskov, Na uy theo Strobel [37]. Dung dich
DOC dugc loc qua gidy loc nylon 0,45 pm
(Millipore) va xac dinh lai nong do trén thiét bi do
TOC truéce khi st dung.

Mau nuée gia lut dugc chuén bi voi ty 16 1/4 tidu
chuan nuéc mit theo khuyén céo cia OECD. Chuan
bi dung dich nuéc gia lut: Hoa tan 73,5 mg
CaCly2H,0; 15 mg MgSQO47H,0; 16,2 mg
NaHCO; and 1,4 mg KCl trong 1 lit nudc Milli Q,
sau d6 siéu am trong 15 phit dé dong nhat mau.

Thiét bj sic ky khi két ndi khoi pho (GC/MS)
(QP-2100 Plus, Shimadzu, Kyoto, Japan), may lic
dung, b cat quay chan khong, va hé thoi khi nito.
May phan tich tong cac bon TOC-Vcpn (Shimadzu),
may do pH dién cuc thiay tinh (Metrohm,
6.0228.000). Thiét bi Glove box (COY Vinyl
Anaerobic Chamber type B, TG-Instrument AB).

2.3. Hé thi nghiém
2.3.1. Bom thuéc trir sau vao cét dit

Trudc khi tién hanh thi nghiém céc cot dat dugc
dé ¢ nhiét do phong trong 1 ngay, sau d6 chen 1 bng
Teflon vao trong cot dat dé tranh su hép thu cac
thudc trir sdu vao ong nhya, mot dau 6ng teflon ngap
sau 1 cm vao trong dat.

Cot dat dugce thém vao 20 ml nude lut va bom
vao 1 ml metanol chira hdn hop 3 thudc trir sdu
fenobucarb, endosulfan va DDT véi cac néng do
khac nhau phu thudc vao mdi thi nghiém. Sau dé cot
dat duoc thdi khi nito dé bay hoi nuéc qua 1 ngay

Trinh Thu Ha va céng su

cho dén khi khéi lugng cot dat bang véi khdi lugng
cot dat lic ban du trude khi thém nude lut vao.

Céc thi nghiém dudi diéu kién oxi hoa (c6 oxi)
sir dung cac cot dat voi 3 mic ndong dd cua hon hop
thudc trir sau (fenobucarb, endosulfan va DDT) la
(2,5, 10 mg/), (5, 10, 25 mg/1) va (10, 20, 40 mg/1).
Céc thi nghiém khi thém DOC vao trong nudc lut
duéi didu kién oxi hoa va khir (khong c6 mit oxi)
duoc thue hién véi cot dit duge bom hon hop thube
trir sdu (fenobucarb, endosulfan va DDT) v6i nong
d6 twong tng 1a (5, 10 va 25 mg/l). Tét ca cac thi
nghiém déu duoc 1a kép véi 2 cot dat.

2.3.2. Thi nghiém duoi diéu kién oxi héa

Céc cot dat da dugc bom thude trir siu duge cho
vao 400 ml nudc lut, va mot thanh khqu teflon
duoc dé cach bé mit cot dat 5 cm, khqu véi toe do
2000 vong/phut trong sudt qua trinh thi nghiém. Sau
24 gi, mau nude duoc ldy 100 ml dé xac dinh thude
trir sdu. Sau d6 mau nudc lut lai duoc thém vao dén
400 ml, mau méi duogc 1éy tuong tu sau 48 gio, va
tiép tuc dén 72 gio. Trong sudt qua trinh thi nghiém
nhiét d6 cua hé thi nghiém duoc gitr & 20+1 °C.

2.3.3. Thi nghiém duwoi diéu kién khir

Thi nghiém duéi diéu kién khir duoc cai dit theo
cach twong tu nhu dudi diéu kién oxi hoa, ngoai trir
hé thi nghiém duoc cai dat trong Glove box co thiét
bi kiém soat oxi lién tuc (COY model 10 gas
analyser) voi 95 % N, va 5 % H,. Nudc lut va cac
dung dich khac st dung trong nhiing thi nghi¢m nay
duoc xuc khi N, trong 30 phit dé loai hét khi oxi.
Cac cot dit d3 bom thudc trir sdu duoc dat trong
Glove box qua 1 dém trudc khi bat dau thi nghiém.
Mau nudc duoc léy dé xac dinh cac thudc trir sdu
sau 24, 48 va 72 gio nhu trong thi nghiém dudi didu
kién oxi hoa.

2.3.4. Thi nghiém véi DOC trong nudc lut

Anh huong khac nhau cia néng d6 DOC dén su
nha hap phu cua cac thude trir sau trong cot dat bi
ngap duoc nghién ctru dudi ca 2 diéu kién oxi hoa va
diéu kién khtr véi 3 mirc ndng d6 DOC. Nudc lut s&
dugc bom dung dich DOC 765 mg/l v4i mot thé tich
tuong ng véi nong do DOC cudi cung 14 0 (chi co
DOC c6 mit trong dat), 5 va 25 mg/l. Miu nudc
duogc lay dé phan tich thude trir sdu nhu mé ta & trén.
Sau khi 14y médu lvong DOC 765 mg/l méi duoc
thém vao trong nudc lut dé gitt cho nong d6 DOC
trong nude Iyt khong doi trong sudt qua trinh tién
hanh thi nghiém.
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2.3.5. Phan tich

Céc mau nuée duge chiét 1ong — long theo quy
trinh [38] tom tat: Mot lit mau va 30 g NaCl duogc
chiét ba 1an véi 100, 50 va 50 ml dichloromethane
mdi 1an 10 phut trong phéu chiét va may lic dung.
Dich chiét dugc loai nude boi Na,SO,4 (khan 700 °C
trong 6 gid). Sau d6 cit quay chan khong dén 5 ml,
thém vao 10 ml hexan ¢b dic lai dén 5 ml (lap lai 2
lan dé loai bo hoan toan diclorometan). Cudi cing
dich c6 dac nay duoc co dic dén 1 ml boi thdi khi
nito va chuyén vao cac vial.

Mau duge do trén thiét bi GC/MS bang phuong
phap Sim véi diéu kién do: Cot sic ky ZB-5MSi (dai
30 m, duong kinh trong 0,25 mm, bé day 16p pha
tinh 0,25 pm) (Phenomenex). Chuong trinh nhiét d
cot duoc cai dit ¢ 40 °C (2 phut), ting dén 300 °C (8
°C/phut) va giit & 300 °C (4 phiit). Bom mau ty dong
v6i 1 pL, ché do splitless mode, khi mang He voi
van toc 40 cm/gidy va toc d6 dong khong doi. Nhiét
d6 cong bom mau, ngudn ion va interface twong Gng
1a 250, 200 va 300 °C [38].

2.3.6. Kiém sodt chat lwong

Mau tréng duoc su dung dé kiém soat sy nhiém
ban cua cac miu. Nghién ctru do thu hdi cua 100
png/l dung dich chuin ciia mdi thube trir sdu, do thu
hdi cua fenobucarb, endosulfan va DDT twong ting
la 119, 98 va 97 %. Gidi han phat hién (LOD) cua
fenobucarb, endosulfan va DDT tuong ung la 4; 4 va
4 ug/L.

3. KET QUA VA THAO LUAN

Nha hép phu cua cac thude trir sdu fenobucarb,
endosulfan va DDT tir cOt dat dén nuée lut dugc tinh
toan 1a tong nong d6 nha hip phu ¢ 3 lan ldy miu
sau 24, 48 va 72 gio. Nong do nha hap phu cua cac
thudc trir sdu dugc tinh toan dua trén gia thiét cac
qua trinh nha hip phu nay dién ra & lem 16p bé mit
ctia cOt dat [39-41].

3.1. Anh hwéng ciia ndng dd ban diu cac thude
trir siu

Hinh 1a, b va ¢ chi ra ndng d nha hap phu cua
fenobucarb, endosulfan va DDT tir dit vao nudc lut
sau cac khoang thoi gian ngap (24, 48 va 72 gio) cua
cac cot dat da duge bom hdn hop thude thude trir sau
(fenobucarb, endosulfan va DDT) véi cac ndng do
khiac nhau. Nong do hdn hop thubc trir su
(fenobucarb, endosulfan va DDT) tuong ung la (2, 5
va 10 mg/L) & cot thir nhat, (5, 10 va 20 mg/l) & cot
tha 2, va (10, 25 va 40 mg/L) & ¢t thi 3.

S gidi hdp thuoc trir sdu...

Nha hap phu cia thudc trir sau dwoc nhin thay
cao nhat ¢ lan lay miu dau tién sau 24 gio, nd cho
thdy phan chiét dugc ciia thude trir sdu giam di véi
viéc tang sé lan chiét. Tuy nhién sau 72 gid phan
thudc trir sau chiét duogc 1a rat thap chi tang 12, 6 va
3 % tuong tng cho fenobucarb, endosulfan va DDT
& mirc ndng d6 ban diu cao nhét.
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Hinh 1: (a), (b) va (c) 1a ndng do nha hip phu cta
fenobucarb, endosulfan va DDT sau 24, 48 va 72
gi0. Céc ki hiéu khac nhau chi thi néng d6 ban dau
khac nhau cua céc thude trir sdu

Do d6, su thay ddi dang tin cay trong nong do
thudc trir sdu dugc nha hip phu khong dugc nhin
thiy véi viéc ting sb lan chiét. Nha hip phu cua
thudc trir sau tang 1én véi viée ting ndng d6 ban dau
ctia thudc trir sau trong d4t, diéu nay ciing duoc nhin
thdy trong nghién ciru cua Yu [42].

Trong mdi budc nha hip phu, lvong nha hap phu
cua fenobucarb giam di theo thoi gian, trong khi d6
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endosulfan chi thay d6i nho gitta mdi budc, ngugc
lai lwong nha hép phu ctia DDT tang lén & tat ca cac
noéng do ban dau. Nhu ¢ néng do ban déu cao nhat
cua fenobucarb, endosulfan va DDT tuong ung la
10, 20 va 40 mg/l, lugng nha hép thu sau 24, 48, va
72 gio cho fenobucarb tuong ung la 20, 14 va 12 %,
endosulfan tuong tng 1a 6, 5, va 6 %, DDT tuong
ungla 1,2 va 3 %.

Mutrc d6 nha hap thu khac nhau cua 3 thudc trir
sau c6 thé duoc giai thich béi su khac nhau cua hé
s6 octanol-nuéc (logKew) va thoi gian ban hiy cua
chung. Fenobucarb c6 hé $b logKow = 2,8 va thoi
gian ban huy 17 ngay [43] nén né nha hip thy dé
hon tir dat vao nude. Endosulfan ¢6 logKey = 4,7 va
thoi gian ban huy tr 28 dén 150 ngay [43],
endosulfan 14 hdn hop cia 2 dong phan o, P-
endosulfan, chung dé bi thily phan thanh endosulfan
sunphat & trong dat. Endosulfan sunphat 1a san pham
chuyén héa bén viing nhat ciia endosulfan va né hip
phu manh vao cac phan tir ciia dat [3, 44]. Nha hap
phu ctia DDT la thap nhat boi dic tinh ky nudc cao
cia no voi logKoey = 6,9 va thoi gian ban huy 56
ngay [43] két qua 1a n6 hap thu manh vao trong dat.

Lién quan dén sy hap phu thép cua céac thube trir
sau, nd da dugc chu y rang cac cot dat duoc bom
thudc trir sdu 1 ngdy trudc mdi thi nghiém bi ngap
dan dén chua dat duoc can bang giira hip phu va nha
hap phu trong dat [45]. Néu nhu hip phu va nha hip
phu da dat dugc can bang sy hdp phu ting 1én c6 thé
dugc nhin thdy déi voi DDT [46].

3.2. Anh hwéng ciia ndng d9 DOC trong nuéc lut

Nha hép phu trong hé cot dét- nude lut voi su co
mat va khong cé6 mat cia DOC trong nudc lut dudi
diéu kién oxi hoa va diéu kién khtr dugc chi ra &
hinh 2a, b va c¢. Sy ¢6 mat cua DOC trong nudc lut
tang cuong nha hip phu cua tit ca cac thudc trir siu
dudi diéu kién oxi héa. O néng do thap ciia DOC 5
mg/l ting cuong nha hip thu cua cac thude trir sau
theo thor tu fenobucarb > endosulfan > DDT. Khi
ndéng d6 DOC ting nén tir 5 dén 25mg/l, luong nha
hap sau 24, 48 va 72 gio dugc ting 1én twong Ung
cho fenobucarb 13 1,2; 0,9 va 0,8 1an, cho endosulfan
1,5; 1,2 va 1,3 lan, choDDT1a27 3,2 va 3,5 lan.
Tang cudng nha hdp phu cta cac thube trir sau ky
nuoc nhu DDT va endosulfan trong sy c6 mat cla
DOC c6 ngudn gbe tir phan xanh, phan 0 va axit
humic da dugc chi ra trong cac nghién ciru trudc day
[17, 47].

Khi ¢6 mit ciia DOC trong nudce lut nha hap phu
ctia cac thude trir sdu dudi diéu kién khir giam di so
voi dudi diéu kién oxi hoa. Nhu & nong do 25 mg/l
cia DOC du6i didu kién khir nha hép phu cua
fenobucarb, endosulfan va DDT giam di xap xi 2, 3

Trinh Thu Ha va céng su

va 4 1an tuong g sau 24 gid so véi dudi diéu kién
oxi hoa. Hon nira dudi diéu kién khir, sy kht coa
Fe(Ill) va Mn(II/IV) c6 thé duoc dién ra va lam
tang sy hoa tan cua Fe-hydroxit va Mn—hydroxit.
Khi d6 Fe(II) va Mn(II) c6 thé tao phitic v6i DOC s&
lam gidm dién tich am ctia DOC va sy hoa tan cia
n6, phan DOC nay két tia va s& khong lam ting sy
nha hip phu cua cac thudc trir sdu fenobucarb,
endosulfan va DDT.

@ Khtr - DOC:25 mg/L
¥ Khie

2 DOC:25 mg/L
©#DOC:5 mg/L
ODOC: 0 mg/L
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75 -
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24 48 72
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0r 7 Khir
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2 DOC:5 mg/L
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Téng ndng do nha hap phy
(H9/Kg)

Thoi gian (gio)
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0ODOC:0 mg/L

c) DDT
80" -

Tbng ndng do nha hip phu
(H9/Kg)

24 48 72
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Hinh 2: (a), (b) va (c) 1 nha hap phu cua
fenobucarb, endosulfan va DDT dudi diéu kién
oxi hoa va diéu kién khir két hop vé6i cac ndng do

khac nhau ciia DOC trong nudce lut

4. KET LUAN

Su c6 mat cua cacbon hiru co hoa tan trong nudc
lut lam tang cuong ¢ mirc dd nhidu hodc it nha hép
phu cua thudc trir sdu fenobucarb, endosulfan va
DDT duéi ca 2 diéu kién oxi hoa va diéu kién khir.
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Nha hép phu ctia cac thudc trir sdu ky nude cao hon
so v6i thube trir sdu nhom cacbamat trong nude lut
c6 mit ctia cac bon hiru co hoa tan. Két qua nay cho
thdy, nudc lut voi cac thanh phan khac nhau trong
do khi co mat cacbon hitu co hoa tan s& gay su phan
tan cac thudc trir siu trong dat vao nude. Vi vy can
phai c6 nhing nghién ctru sau hon vé thanh phan
ngudn phan tan va cac yéu té khac anh huong dén sy
phan tan ctia cac chat gay 6 nhidm, cac thudc trir sdu
tir dat vao trong nudc lut.

Lo&i cam on. Nghién cuu nay dwoc tai tro boi du an
ODA gitta Vién Han lam Khoa hoc va Cong nghé
Viet Nam va Truong Pai hoc Copenhagen, Dan
Mach: Nghién ciru cong nghé tién tién dé xir 1y medc
uong cung cap cho dan trong thoi gian ngdp lut, ma
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