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TOM TAT

Nghién ctu nay trinh bay céc két qua phan hay Dimethoate trong nudéc khi khdng cé tac dung cia anh
sang va do tac dong cua tia UV. Céc diéu kién khao sat gom: thay doi thoi gian chiéu mau va ving nong do ban
dau cua dung dich dimethoate, anh huong ciia pH dung dich ban dau, anh huéng ciia dém phosphate, anh huong
cua NaCl, anh huong cua Ca®*, Mg?*, anh hudng cua nitrate. Két qua thu dwoc cho thiy hiéu suit cua qua trinh
phan huy dimethoate bang tia UV cao khi tang thoi gian chiéu. Pay 1a cac két qua kha quan va cé thé ap dung

phuong phéap chiéu tia UV dé phan huy Dimethoate ciing nhu cac hop chat hitu co chira phospho khé phan hay.

Tir khoa: thubc bao vé thuc vat, dimethoate, phan huy, tia UV.
ASTRACT

This paper presents our preliminary results of dimethoate degradation in water in the dark and by UV-
irradiations. Effects of different components in water such as pH value, aqueous media, phosphate, NaCl, Ca*",
Mg?", nitrate... onto dimethoate degradation has been studied. Under the conditions investigated, Dimethoate
degradation yields increased with increasing irradiation time. The results obtained are useful for environment
risk assessment of Dimethoate - and other organophosphorous chemicals application, which could be extended
to environment risk assessment of organochlorines.

Keywords: pesticides, dimethoate, degradation, UV irradiation.
1. GIOI THIEU CHUNG

Viét Nam 1a mot qudc gia co nén san xuat néng nghiép 1au doi, 1a mot trong nhiing
qudc gia ¢d sb luong gao xuat khau 16n nhat nhi trén thé giéi. Bén canh nhitng thanh tuu dat
duoc, hién van con ton tai va phat sinh mot sé van dé vé an toan thuc pham va 6 nhiém mai
truong do qua trinh str dung bira bai thuc bao vé thuc vat, dac biét 1a cac chat thudc ho lan
hitu co. Khi duoc thai ra méi trudng, thude bao vé thyc vat cd thé bi phan hay, hay suy giam
tinh doc bai tac dong cua &nh sdng mit troi, nuwéc, cac chat héa hoc khac, hoic vi sinh vat
nhu 13 vi khuan. Qué trinh phan hiiy nay thudng tao ra nhitng chat it doc hai nhung trong Vai
truong hop thi lai tao nén céc chat doc hai hon. Trong trudng hop khac thi thuéc BVTV s&
khong bi phan hiy nghia 1a n6 sé& ton tai trong méi truong trong mot thoi gian dai va gay hai
tiém tang.

Dimethoate 1a thudc bao vé thuc vat thugc nhom 1an hiru co, c6 tén goi theo danh phap
qudc té 1a 0,0-dimethyl S—methylcarbamoylmethyl — phosphorodithioate, s6 CAS: 60-51-5.
Cong thuc hoa hoc 1a CsH1oNO3PS,, phan tir lwong: 229,2 , cdng thirc ciu tao duoc thé hién
nhu trén hinh 1.

CHs

Hinh 1. Céng thec cdu tao Dimethoate
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Dimethoate twong ddi bén trong méi trudng acid va trung tinh (pH = 2 — 7), thuy phan
nhanh trong méi trudng kiém, in mon Fe.

Dimethoate bi oxi hoa thanh O,0-dimethyl-phosphorothioate va hydro héa thanh O,0-
dimethyl-phosphorodithioate, - phosphorothioate, -phosphat. Su oxi hoa dimethoate tao nén
hop chat omethoate, mot chat doc va 1a chat ac ché enzyme cholinesterase manh.

Muc dich cua qué trinh nghién ciu ndy nhiam xéac dinh hiéu suit phan hay dimethoate
trong nudc khi khéng cé tac dung caa anh sang va do tac dong cuaa tia UV. Nghién ciu nay
cling khao s&t anh hudéng cia mot s6 yéu té dén hiéu suat phan huy dimethoate do tac dong
ctia tia UV nhu: pH dung dich ban dau, anh huéng cua dém phosphate, anh huong caa NaCl,
anh huong cua Ca?*, Mg?*, anh hudng cua nitrate.

2. PHUONG PHAP NGHIEN CcUU
2.1. Héachat

Dimethoate C5SH12NO3PS2 (Bayer, d6 tinh khiét > 98%), Acetonitrile CH3CN (hang
thudc thir cho HPLC, Packer, M§), Acid Clohydric 36%, HCI (Trung Quéc), Acid sunfuric
98%, H2S0O4 (Trung Qudc), Acid acetic 98%, CH3COOH (Merck), Natri hydroxyt ran
NaOH (Trung Quéc), Natri Clorua NaCl (Trung Qudc), Magie clorua MgCI2.6H20 (Trung
Quéc), Canxi clorua CaCl2 (Trung Qudc), Natri hydro phosphat, Na2HPO4 (Trung Quéc),
Kali dihydro phosphate KH2PO4 (Trung Quéc), Natri nitrate NaNO3 (Trung Quédc), Nudc
cat, Dung dich dém phosphate 0.067M pH = 5, Dung dich dém phosphate 0.067M pH = 6,
Dung dich dém phosphate 0.067M pH = 7.

2.2. Dung cu va thiét bi

May sic ki long cao 4p (HPLC) cua hdng Shimadzu, Nhat Ban dung dau do UV-VIS
SPD-6AV, bom LC-10AS, may ghi Chromatopac CR 6A, cot dao pha C18 cta Phenomnex
(USA), Gemini 5um — 110A0, 250x4.6mm, toc do dong 1ml/phat, ché do6 phan tich
Dimethoate bang HPLC véi budc song do 204nm, thé tich miu bom 20ul, &p suat 88-90
kgf/cm2, pha dong: acetonitril: nudc = 55:45 (theo thé tich), dit luu luong pha dong
1ml/phat; gidy loc Whatman No. 41; mang loc 0.2um.

Can phan tich 4 s 1¢ OHAUS, My.
May do pH TOKO TPX-90, Nhat Ban.
May siéu am Ultrasonic Transonic T660/H, Germany.

May do d6 hap thu UV-VIS: hiéu DR 5000 Spectrophotometer (HACH): Vung budc
s6ng: 190-1100nm, toc do quét: 900nm/phut, budc nhay 1 nm.

Pén UVC (Acquashell) 14W, thé tich mau 560 ml, liéu chiéu 30 000 pWs/cm?2.

STAINLESS STELI
INLET V=560 ml OUTLET
QUATZ

T ‘ = 5%
\_I

UV-LAMP 280

340

Hinh 2. Mé hinh dén UVC
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2.3. Quy trinh thi nghiém
2.3.1. Nghién ctu thoi gian phan hay Dimethoate khi khéng c6 tac dung caa
anh sang
Dé khao sat qué trinh phan huy khi khéng c6 tac dung énh séng, mau dung dich chira
dimethoate v&i ndng do6 khac nhau (tr 5 — 20 ppm) dugc pha va luu trit ¢ nhiét d6 binh
thudng trong bong téi. Sau nhitng khoang thoi gian xac dinh, mau duoc dem di phan tich
bang HPLC véi mau d6i chiing 13 mau cing ndng do dimethoate nhung méi pha tir dung dich
gde (500 ppm). Dé cho viéc so sanh nong d6 thdng qua dién tich peak gita mau ddi ching va
mau di luu trong téi duoc chinh xéc, dung dich gbc 500 ppm duogc luu trit trong ta lanh &
nhiét do 0 - 4°C trong thoi gian khéng qua 4 ngay nham tranh su phan huy tdi thiéu ¢én muc
c6 thé caia dung dich gdc.

2.3.2. Khao sat hiéu suat phan hiy dimethoate trong nwée do tac dong cia tia
uv

Céc thi nghiém khao sét hiéu suat phan hiy dimethoate dudi tic dong cua tia UV duoc
tién hanh trong dén UVC (Acquashell) 14W, thé tich mau 560 ml, lidu chiéu 30 000 pWs/cm?
véi thoi gian chiéu 1a 5 phit dén 4 gio, nong do dimethoate dwoc phan tich bang may HPLC
nhu mo ta trén.

3. KET QUA VA BAN LUAN
3.1. Két qua nghién ctru thoi gian phan hily Dimethoate khi khong c6 tac dung cia
anh sang
Két qua phan tich ham luong Dimethoate sau nhitng khoang thoi gian luu méau khac
nhau duoc thé hién trén hinh 3.

Khi lru mau dung dich Dimethoate trong méi trudng nuée va Cl™ dudi diéu kién khong
tiép xdc voi anh sang thi Dimethoate phan huy rat cham, cu thé 1a sau 20 ngay luu mau,
Dimethoate trong nudc va trong mdi trudng Cl” phan hay tir 11 dén 30% (ndng d6 dau 20
ppm). Khi gia tang pH thi sy phan hity ciia Dimethoate cang dién ra nhanh hon. Diéu nay cho
thiy murc d6 kém bén viing ciia dimethoate trong méi trudng kiém. Sy ¢6 mat cua CI” va Na*
(dua vao ¢ dang NaCl) ¢ anh huong manh 1én qua trinh phan hay caa dimethoate, nhét 1a
trong moi truong kiém.

Qua két qua nghién ctu nay, co thé thay rang, tuy thoi gian luu mau kéo dai (20 ngay)
nhung két qua phan tich cho thiy Dimethoate van khong c6 kha ning ty phan hay hoan toan
khi khdng c6 mit anh sang (cao nhat 1a 30%). Do d6 qua trinh phan huy Dimethoate bang tia
UV sé& duoc nghién ciru tng dung dé phan huy triét dé dimethoate.
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(a) Moi trwong pH 5 (b) Moi trueong pH 7 (c) Méi truwong pH 9

Hinh 3. Thoi gian phan hiay dung dich Dimethoate khi khéng c6 tac dung caa anh sang

3.2. Nghién ctru sy phén hiy Dimethoate dwoéi tac dong caa tia UV
3.2.1. Anh hwéng caa thoi gian chiéu miu va ving nong dé Dimethoate ban dau

Sy phan hay cac mau dung dich dimethoate véi cac nong d6 dau khac nhau khi chiéu
tia UV duoc thé hién trong hinh 4.

Hiéu suat phan hiy Dimethoate dudi tac dong cua tia UV rit cao. DI véi mau ¢ nong
d6 ban dau 5 ppm, sau 40 phut chiéu tia UV thi Dimethoate phan huy hoan toan. Thoi gian
phan huy Dimethoate phu thudc vao nong do ban dau cua Dimethoate, khi ting nong do thi
thoi gian phan huy dai hon. Bi véi mau c¢d néng do Dimethoate ban dau 20 ppm thi thoi
gian phan hily Dimethoate kéo dai dén 120 phuit.

\ —=— 20 ppm
—*— 10 ppm

\ 5 ppm
o 15
=

Néng do Dimethoate, pp
5
-
—

T T t
0 20 40 60 80 100 120

Thdi gian chi€u miu (phit)

Hinh 4. Anh hwéng cia thoi gian chiéu miu va ving nong dd Dimethoate ban diu
3.2.2. Khao sat anh hwéng caa pH dung dich

Khi pH caa dung dich Dimethoate ban dau thay d6i, hiéu suat phan hay cua Dimehoate
dugc trinh bay trong hinh 5.

204 f —=—pH2
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Hinh 5. Hiéu sudt phan hiy ciia Dimethoate trong nwéc tai cac pH khéac nhau
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V6i ham luong ban dau 20 ppm, sy phan hiy Dimethoate trong méi truong acid va
trung tinh gan nhu hoan toan sau 120 phat. Khi thay d6i pH caa dung dich Dimethoate trudc
khi chiéu UV, luong Dimethoate trong mdi trudng trung tinh giam nhanh hon so véi dung
dich c6 pH 2. Két qua c6 thé duoc giai thich do trong méi truong trung tinh, ngoai tac dong
cua tia cuc tim, Dimethoate con bi thuy phan; do d6 do phan huy nhiéu hon.

3.2.3. Anh hwéng cia dém Phosphate

Sy thay ddi pH cua dung dich Dimethoate 20 ppm trong dém Phosphate trong thoi gian
chiéu mau dugc trinh bay trong hinh 6.

74
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Hinh 6. Sw thay doi pH ciia dung dich Dimethoate 20 ppm trong dém Phosphate
Khi st dung dém Phosphate, pH cua dung dich trugc va sau khi xt Iy UV gan nhu
khong thay doi trong sudt quéa trinh. Nguyén nhan cua sy khong thay doi pH nay la do
Dimethoate dugc pha trong dém phosphate, dém c¢6 tac dung 6n dinh pH trong suét qua trinh
chiéu mau.
3.2.4. Khao sat anh hwéng cia cac thanh phan khac trong mau
» Khao sat anh huéng caa NaCl
Hiéu suat phan hay caa Dimethoate 20 ppm trong dung dich NaCl duéi tic dong cua tia
UV dugc trinh bay trong hinh 7.
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Hinh 7. Hiéu sudt phan hay ciia Dimethoate 20 ppm trong dung dich NaCl

Trong 30 phut dau chiéu tia UV, Dimethoate phan hay kha nhanh. Khi c6 mat NaCl,
hiéu suit phan hiy cao hon mét it so véi trong méi trudng nudc. Vi ndng d6 Dimethoate
dau khong doi bang 20 ppm, su phan huy Dimethoate nhanh nhat khi ndng d6 NaCl trong
mau 12 0.1M.
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» Khao sat anh hwéng cia Ca2+

Anh hudng caa Ca®* dén qua trinh phan huy Dimethoate 20 ppm bing tia cuc tim duoc
trinh bay trong hinh 8.

Khi chiéu tia cuc tim phan huy Dimehtoate vai su hién dién cua Ca?*, Dimethoate phan
hiiy nhanh hon. Tuy nhién, ndng d6 Ca®* cang cao thi gay bét loi v& mat hiéu suit va thoi
gian cho qua trinh phan huy.

—=a— Dimethoate 20 ppm
—e— Ca2+ 60 mg/l
Ca2+ 70 mg/l
—y— Ca2+80 mg/l
T T
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Hinh 8. Anh hwéng ciia Ca** d@én quéa trinh phan haiy Dimethoate 20 ppm bang tia UV

Khi chiéu tia cuc tim phan huy Dimehtoate véi sy hién dién cua Ca**, Dimethoate phan
hiy nhanh hon. Tuy nhién, ndng d6 Ca®" cang cao thi gay bét loi vé& mat hiéu suit va thoi
gian cho qua trinh phan huy.

» Kh4o sat anh hwéng caa Mg

Anh huong caa ion Mg®* dén qué trinh phan hiy Dimethoate 20 ppm béng tia UV duoc
thé hién trong hinh 9.

Khi chiéu tia cuc tim phan hay Dimehtoate véi sy hién dién cua Mg”, Dimethoate
phan hay nhanh hon va hiéu suit phan huy tang khi ting ndng do Mg**
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Hinh 9. Anh hwéng ciia Mg®* d@én qué trinh phan hiy Dimethoate 20ppm bang tia UV
» Khao sat anh hwéng caa Nitrate

Két qua khao séat anh hudng nitrate dén qua trinh phan hay Dimethoate 20 ppm duoc
trinh bay trong hinh 10.
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Hinh 10. Anh hwéng ciia Nitrate dén qué trinh phan hiy Dimethoate 20ppm béng tia UV

Khi c6 mat nitrate, qué trinh phan huy Dimethoate xay ra nhanh hon, Dimethoate phan
hily gan nhu hoan toan sau 60 phut chiéu tia UV. Khi nong d¢ nitrate trong dung dich cang
cao thi su phan hity Dimethoate dudi tac dong tia UV xay ra nhanh hon. D6 13 do Nitrate hap
thu tai budc song 220nm, 302nm va 340 nm, trong d6 hap thu manh nhat tai buéc séng 220
va 340 nm, s& tao cac san pham co tinh oxy hda, va cac san pham nay s& thuc day qua trinh
phan hiy Dimethoate. Cac phuong trinh phan @ng tao goc tu do xay ra nhu sau:

NO;” + hv - °NO, + O™
0" + H" - OH
NO;s” + hv —> NO,” + O(CP)

Tuy sy ¢6 mat ion NO3” trong dung dich thuc dy qué trinh phan hay Dimethoate nhung
can han ché sy c6 mat cia ion nay vi s& tao san pham phan hay la Nitrit.

3.2.5. Ban luan vé sw anh hwéng cha cac yéu té thanh phan

Tir céc két qua khao sat trong cac phan trén, chling ta c6 thé phan chia cac yéu té vo co
anh huong 1én qua trinh phan hay thanh hai nhom:

» Nhém 1: Gém Na*, Ca**, Mg?*, CI". Chung thudng c6 tac dung lam ting tdc d6 quéa
trinh phan hay dimethoate khi chiéu UV. Tuy nhién, vai trd cta ching thuong 1a khong
rd rang. Khi dua vao vdi mot lugng thich hgp, chung thuong gia tang sw phan huay
nhung khi tiép tuc cho thém nira thi toc do phan huy lai gia ting khong dang ké hoic
giam di. Cac chat thugc nhém 1 thuong it lam gia ting dédng ké téc do qué trinh phan
hity. Anh huéng ciia chung thuong 1a do lyc ion gy ra bai cac cation va anion ma
ching s& 1am gia ting dang ké sy ngung tu cua cac san pham phan hay hay chinh
dimethoate. Khi & ndng d6 cao, chiing thudng gay ra hién teong mudi két, lam két taa
mot s& hop chét hitu co va hoa nhua cac hop chat ¢ kha niang polymer héa.
> Nhom 2: Gdm NOs. NOs dong vai trd mot chat tao goc ty do khi chiing tu quang
phan bai tia UV nén dan dén hinh thanh cac gdc tu do nito oxyt. Dic diém ndi bat cua
nhém nay la sy phan hay tang khi ting luong dua vao nhung khi dat d¢én mot gia tri xac
dinh thi tbc ¢ phan huy gan nhu khéng ddi.
4. KET LUAN
Su phan hay dimethoate khdng nhiing chiu anh huong boi cac yéu té nhu nong do dau,
pH, thai gian chiéu UV, cudng d6 chiéu ma con phu thudc vao sy co mit cua cac yéu té vi
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luong trong nuéc. CAc thanh phan nhu Na*, Ca?*, Mg®* CI', 1a c4c thanh phan thudng xuyén
c6 mit trong nuwdc Mit va nudc ngam con cac thanh phan NOs™ 1 thanh phan vi lugng thudng
c6 mat do su phan hay cac hop chit nito trong ty nhién. Nhin chung, céc thanh phan nay
thudng co loi cho qua trinh xt ly dimethoate biang UV. Biéu ndy cho thdy trién vong kha
nang sir dung k¥ thuat chiéu UV (von ré tién va thdng dung) cho muc dich xu 1y cac thude
bao vé thyuc vat nhu dimethoate trong nuéc ngdm, nudc mit hay nude dong rudng bi 6 nhidém
thudc bao vé thuc vat.
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