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TOM TAT

Bai bido cong bd céc két qua vé xdc dinh cdc san pham chuyén héa ctia thude trir sdu chira
diazinon trong dat bang phuong phiap GC/MS. Két qua nghién ctru chi ra riang 2-isopropyl-4-
methyl-6-hydroxypyrimidine (1), sunfotep (2), hydroxydiazinon (3), hydroxydiazoxon (4),
diazoxon andehyde (5) va 2-hydroxydiazinon (6) la 6 san pham chuyén héa chii yéu ciia
diazinon trong dat & diéu kién thyc nghiém.

Tir khéa: diazinon, san phiam chuyén héa, dat, GC/MS.
1. PAT VAN BPE

Héa chit bao vé thyuc vat (HCBVTV) la cic hop chat hitu co tong hop dugc sir dung dé kiém
sodt co dai va cdc loai sinh vat gay hai cho cay tréng nhu sau, con trung. Phan nhleu cic san
pham chuyén héa cia HCBVTV c6 ddc tinh thap hon so voi chat ban dau, tuy nhién gan day,céac
nha khoa hoc bat dau quan tam téi viéc ddnh gid anh huong tong quét ciia cdc san pham chuyén
héa nay dén méi trudng. Trong mot 5O nghién clru, cic san pham chuyén héa doc hai hodc anh
huong dén méi trudng nhidu hon chat gbe, didu nay khong chi nim & doc tinh ma con & tinh di
dong ctia chat chuyén héa. Do d6 dé danh gia tac dong cia HCBVTV rét can cdc nghién ctru vé
san pham chuyén héa ciia chiing [1].

Trong cic HCBVTV thudc nhém co phospho, Diazinon 1a hoat chit ciia hon 20 thudc trir
sdu str dung trong ndng nghiép, mot s6 loai HCBVTV trong 1am vudn va diét cdc loai gim nham.
Diazinon c6 tén khoa hoc O,0-diethyl O-2-isopropyl-6-methylpyrimidin-4-yl- phosphorothioate,
1a san pham téng hop khong ton tai trong ty nhién [2]. Theo mot s6 nghién ctru vé qué trinh phén
hay diazinon trong nudc, khéng khi va qud trinh chuyén héa trong thuc vat, dong vat, cic san
phim chuyén héa xic dinh dwoc chu yéu 1a diazoxon, 2-isopropyl-4-methyl-6-
hydroxypyrimidine (IMHP), diethylthiophosphoric (DETP) va diethylthiophosphoric (DEP),
trong d6 diazoxon la chét c6 doc tinh cao hon diazinon va IMHP la chit bén hon, c6 tinh linh



dong cao hon diazinon [3]. Tuy nhién, chua c6 nghién ctru chi tiét nao vé céc san pham chuyén
héa cua thudc trir sdu chira Diazinon trong dat.

Hién nay, c6 rat nhidu phuwong phdp dugc st dung trong nghién clru qué trinh phan huy
thudc trir siu co phospho trong céc diéu kién méi truong khac nhau, trong d6 sac ki khi — khoi
phd (GC-MS) 1a mot trong nhitng cdng cu duge str dung thuong xuyén nhat, cho phép phan tich
dinh luong thudc trir sdu va cdac san pham phéan hiy 1&€n dén gidi han phan ty (ppt) [4,5].

Trong bai bdo nay, phuong phiap GC/MS dugc sur dung dé nghién ctru cic san pham chuyén
héa ctia diazinon trong mdi trudng dat.

2.THU'C NGHIEM
2.1. Héa chit

- Thudc trir siu chira Diazinon do Cong ty C6 phan bao vé thyuc vat Sai Gon san xuit,
vé&i tén thuong mai la Diaphos.

- Céc dung mdi dung cho sdc ki Acetone, N- hexan, Diclometan (DCM) va mot s6 hoa
chat khéc cua hang Merck.

- Dung dich dém phosphat c6 pH =7 dugc pha tir cic héa chét tinh khiét phan tich cta
Merck

2.2. Thiét bi

Thiét bi GC/MS: GC-MS- 2010 Shimadzu tai Vién bao vé€ thuc vat. Phép do sir dung cdt
Rtx-5MS, co6 chiéu dai 30 m, dudng kinh 0,25 mm, dudong kinh 18i 0,25 pm, léy mau tu dong,
ding ki thuét ion héa electron EI va ghi khdi bang bo phan tich tr cyc. Ché d6 phén tich miu:
Khi mang Hel, tdc do khi mang 1,5 ml/phiit; Nhiét d bom mau: 250 °C; Nhiét d6 10: chay theo
chuong trinh gia nhiét: ban dau 10 °C, giit 5 phiit; tiép tang 15 °C/phiit dén 150 °C va 5 °C/phiit
dén 250 °C, giir 20 phiit. Sir dung thu vién phd PESTEI_3.lib va PESTNCI3.lib d¢ so sdnh cic
thong tin thu dugc.

Céc thiét bi khéc: thiét bi cit quay chan khong, mdy do pH ddt BEN MEADOWS ( M3),
mdy do d6 am d4t SOIL MOISTURE METER (M3).

2.3. Chuén bj miu thi nghiém

l\i[?iu giét thi nghiém duoc chudn bi theo quy trinh nhu da céng bd [6]. Trong nghién ciru
nay mau dat duoc duy tri ¢ 6 am trung binh 15-16 % vapH ="17.

Mau dét ding dé nghién ctru san phém,chuyén héa duoc 14y sau 12 ngay 1a thoi gian twong
ung voi chu ky ban huy [6] ké tur khi rdi thudc trir sau.

Mau so sénh 1a mau dat tron diaphos tai thoi diém 0 ngay (D1)
2.4. Phuong phap chiét tach va xac dinh san pham phéan hiy

Can 25 gam dat da xu Ii so bo cho vao binh tam gidc c6 nap, thém 100 ml dung dich

n-hexane : acetone (1 : 1 v/v), lac trong 1 gid, gan dich chiét vao binh cau, ldp lai quy trinh chiét

mot lan nﬁ:a.’ Loai nu:ér’c trong dich chiét b?ing Na2$O4 khan, loc dich chiét qua giéy loc Walkman.
Co dich chiét trén thiét bi cat quay chan khong dén khoang 1 ml, thém 5 ml dung dich acetone,
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c6 tiép dén 1 ml va lam kho bang khi nito. Hoa tan phan cin trong 1ml acetone va phén tich trén
thiet bi GC/MS, str dung ki thuat ion héa va cham dién tir (electron impart EI).

3. KET QUA VA THAO LUAN
Két qua phd CG/MS ciia mau D1 ¢6 mdt tin hiéu véi cudng do cao tai thoi gian luu bang

12,561 (hinh 1), so sdnh thoi gian luu va phé MS véi thu vién phé xac dinh dugc day chinh 1a
diazinon (m/z 304 — hinh 2a, b).
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Hinh I. Sic ki 6 ctia mau D1. (Cung cap lai hinh khong c6 khung)

Théng tin thu dwoc tir phd MS 1a cdc tin hiéu dic trung cho ciu triic cia nhém pyrimidine.
Maénh dic trung m/z 152 xuét hién véi tin hiéu kha manh do sy phén cét lién két P-O, manh m/z
137 hinh thanh tir manh m/z 152 sau khi méat di mot nhém methyl. Manh 16n nhét (base peak) &
m/z 179 12 manh dai dién phan cat lién két P = O (vong pirimidine), dong thoi di chuyén nhém
ethyl ete va lién két v6i vong thom. Ciu triic cdc ion nay duge md ta & hinh lc. Cic két qua nay
1a phit hop véi céc cong bd khéc [7, 8].
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Hinh 2. a) Phd MS cua digzinon do dugc; b) Phd MS cuia diazinon theo thu vién phé;
¢) Cau tric mdt sO manh déc trung.

Séc ki 6 ctia mau chiét tir dit & pH =7 sau 12 ngay rai thudc trir siu diaphos dugc dwa ra &
hinh 3. So sdnh v6i mau D1, cdc chat duogc du doan 1a san phém chuyén héa cua diazinon la (1),
(2), ( 3), (4), (5) va (6) nhu dugc chi ra trén hinh 3. Ciu tric héa hoc ciia cdc chat chuyén héa
dugc du dodn trén co so phan tich phd MS va so sanh phd thuc nghiém voi phd c6 trong thu
vién.
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Hinh 3. Séic ki d6 ctia mau chiét tir dat & pH 7 sau 12 ngay rai thudc trir siu diaphos. (Cung cép lai hinh
khong c6 khung)

So sdnh v&i thu vién phd phat hién hop chit (1) & RT = 8,592 1a 2-isopropyl-4-methyl-6-
hydroxypyrimidine (IMHP) (hinh 4). Pic co ban & m/z = 137 hinh thanh do ion phan tot IMHP
(m/z = 152) mét di mot nhém methyl. Tin hi¢u m/z 84 dugc xdc dinh twong tng mo6 hinh phan
manh MS/MS diazinon.
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Hinh 4. Phdé MS ciia IMHP: a) Thyc nghiém, b) Thu vién ph.

Pic (3) véi thoi gian luu 13,658 phut dugc xac dinh la hydroxydiazinon (O, O-diethyl O-[2 -
(1-hydroxy-1-methylethyl)-6-methylpyrimidine- 4-yl] thiophosphate) (hinh 5).
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320: Phosphorothioic acid, 0,0-diethyl O-[2-(1-hydroxy-1-methylethyl]-6-methyl-4-pyrimiding] ester $3 Hydroxydiazinon $§ Hydrosydiazinone $$ o,0-Diethyl o-[2-(1-hydroxy-1-methylethyl]-B-methyl-4-pyrimiding]
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Hinh 5. Phd MS cua hydroxydiazinon: a) Thuc nghiém b) Thu vién pho.

Pic (2) ung v6i m/z 322 ¢ RT = 11,315 phit duge xdc dinh la sulfotep (0,0,0,0-tetraethyl
dithiodiphosphate) (hinh 6), day la tap chat c6 thé c6 trong diazinon thwong mai [9], 12 mot chat
rat doc, da bi yéu cau han ché c6 mit trong diazinon thanh phim va qui trinh phan huy ciia
diazinon ciing c6 thé tao ra chat nay [9]. Trong mau D, khong c6 tin hiéu cua sunfotep, ching t6
san phim xdc dinh duoc trong mau 1a san pham chuyén héa.
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322: Sulfotep ; 0,0,0°,0%tetrzethyl dithiopyrophosphate
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Hinh 6. Phd MS cua sunfotep:a) Thuc nghiém b) Thu vién phd.

Sau khi phén tich cdc manh ion trén phé MS cua cic chit (4), (5) va (6) ching t6i rit ra két
luan: Hop chét (6) c6 cudng do 16n trong sic ki d, ing véi thoi gian luu 19,194 phiit, m/z bang
320 1a 2-hydroxydiazinon. Hop chat (4) c6 thoi gian luu 12 15,555, m/z bang 304 13 diethyl 2-(1-
hydroxy-1-methylethyl)-6-methylpyrimidin-4-yl phosphate (hydroxydiazoxon). Hop chit (5) c6
thoi gian Iuu 1a 18,058, m/z bang 302 1a diazoxon andehyde. Pho MS va cau triic cdc méanh ion
co ban cua trén pho cua céc chat duge thé hién ¢ hinh 7.
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Hinh 7. Phd MS va céc ion manh co ban cta cdc chét (4), (5), (6). (Cung cép lai hinh khong c6 khung)

IMHP 12 san pham thuy phan cua diazinon hinh thanh do qua trinh tach lién két P=0O (nh6m
pyrimidine). IMHP ¢6 thé hinh thanh do phan ng thuy phan cua diazinon dudi tic dyng cua
nudc co trong dat:

diazinon IMHP
S DETP
CHs || ~OCH,CH,
N O P
HAC X AN s
s | T OCHZCH, | __OCH,CHg
O~ N OCH,CH,

CHs H H

i O day, khong phat hién dugc sy c6 mat cua axit diethylthiophosphoric (DETP), didu nay c6
thé duoc 1i giai, khi c6 mat lugng nude rat nho va dudi tic dung cia dnh sdng mat troi, cic phan
twr axit nay dé dang két hop v6i nhau tao thanh phén tr sunfotep (S,S — TEPP) [9]:

HaCH,CO_ S 3
\ OCH,CH HsCH,CO_ $
P—OH 4+ Ho—h OO HaOHCO [|_-OCHzCHs
FaChCO NOCH,CH HOHCO™ TN + HO
zrs s2 OCH,CHj
S,S - TEPP

Su c6 mat cua hydroxydlazmon 3), hydroxydlazoxon (4), diazoxon andehyde (5) va 2-
hydroxydiazinon (6) c6 thé If giai do qu4 trinh oxi héa két hop véi thiy phan trong dat.

4. KET LUAN

Trong bai bdo nay ching t6i da xdc dinh cdc chit chuyén héa cua diazinon trong moi
truong dat bang phuong phiap GC-MS. Két qua tai diéu kién thyuc nghiém da phat hién duogc 6
chat bao gdm: 2-isopropyl-4-methyl-6-hydroxypyrimidine (1), sunfotep (2), hydroxydiazinon (3),
hydroxydiazoxon (4), diazoxon andehyde (5) va 2-hydroxydiazinon (6). Két qué thu dugc s€
gitip cho viéc ddnh gid anh hudng cia du lugng diazinon trong dat dén méi truong.

TAI LIEU THAM KHAO
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ABSTRACT

ELUCIDATION OF TRANSFORMATION PRODUCTS OF DIAZION IN SOIL BY
USING GC/MS
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In this study, we report the elucidation of transformation products of pesticide diazinon in
soil by using GC/MS. The result indicated that 2-isopropyl-4-methyl-6-hydroxypyrimidine (1),
sunfotep (2), hydroxydiazinon (3), hydroxydiazoxon (4), diazoxon andehyde (5) and 2-
hydroxydiazinon (6) are the main transformation products of diazinon in soil at study conditions.
Keywords: diazinon, transformation product, soil, GC/MS.

-T4c gia cung cap céc hinh bo khung

-B0 sung dia chi co quan
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