%305 2 M
2012 4E 4 /]

WEMASEN L2 %R
J. Radiat. Res. Radiat. Process.

Vol.30, No.2
April 2012

SSMMEHT 2B P BB N CoyiE o BB R

e Xl
LB 2 22

=
NGRS 7
57

Jbxt 100875)

E R CCoy YT MM HLBER 25 LI T BRI R AR, LB AN BR G G % h Fbs, DR T 400
ANANTRIWE S 2 T I F R AR K B TR e (R B R AR R B (il . 7oy -k
PR T BO B AT T 70 i e G5 A WO PR A AN B R L BRI TEN LI TR BRI 5 K o3
Brate, VIRUHES TR MG T IR I 0 S B L2

KR BRI, ATRRAR, AL 2
FEASES 0644.22, X592, X52

LT %% (Acephate) A& —RMLAIF) 145
BLER HM, 4> 73008 CoHoNOSP, 45kgln Rt
}5)?77\‘[2]0

0
H,CO—— P —— NH—C —CH,
SCH,

Acephate J& THHLBFRAES A, XKW
BEPEAE A A SR A P 1) £ e RE R I T A
AChE) D, 3E g 245 %6, AChE (1135
PEASL R UK PR 25 BE 2 Fa bR, O 2N T
A 2y (R BEE RS V5 e VP A o DL TSR A0 161
Rk, I TH R T S RE SR AChE Hi %
LU A5 WL A% 25 I A7 AE R L. OCo y 4 5 B i
Acephate [KIFG AN, “Coy B2k & ek,
PP €aq OH AEIE MR T, 735 Acephate 7)1
B A AR A T AR BT A M A TR
Acephate ] “Coy 55T BEAR, FIJH v RO A (61
(HPLC) . & 73t (1C) FS-JIRIEH (GC-MS)
SERLIN B AA =Y, I &5 B R R R A R R R
AChE 1454k, %} “Coy #if K& fi# Acephate i
TR I B R WL A TR0 80

1 SRIEMRIFN A E
1.1 EFERF

Acephate (96%), PHREIGIAEI T ( Rig) B
AW AF O (e, Rl A T A R

H5 ARBEEAT FH (20973026) %)

O]y ARBRHEAR IR, A R AR
HAT FIREHTKENE Milli-Q AbFE 5 i
4K O, 4l E>99%.

1.2 {88

OCoy 4R AR, AMASCIRYE ;s o A i 4
(Agilent 1100GC) % fEA& Bl 4. B 1 (3% 1X
(DX-600IC), [k (Dionex) A wl; %4y
JEIEEETE (TU-1901), Jb 58 b i FH AR AT A ]
GC-MS(Agilent 7890/5975C) “&HEEFHL.

1.3 REE

Acephate Ff&h1) ©Coy HRIBALFE: YRS IC IR
4 5.45%10™ mol/L (100mg/L) [¥] Acephate F&7K
WL, 78 O MR, BT CCoy 4EIRI TR, Wk
sl % Fricke R AR E

14 SHAEZE

14.1 FHFORAMEE (HPLC) 247 Wshtd: K/
NG (VIV) E6h 96%/4%; ¥iti#: 1.0 mL/min; (%
We4E: Diomand 5p CI18 (200 mmx4.6 mm); A
25°C; KRdlEA: 200nm; BEFEAFL: 20 uL. R4S
HPLC W R4 Acephate P .

142 BT &# (1C) o4 fFEEEER PR
T K H TonPac AS11 BT AR AT AT I . 9703 -

1.5mL/min; FMFI2E R : 100mA; Fedi KAER A
10.9 min; BEFFE :: 100 uLo B 25§ K A TonPac CS12A
Ry AT (O A, WOE: 1.0 mL/min; 5

PR mET, &, 1985 4F 11 T, 2009 S ENE T LYK R, A JERUME R 2 2 B oA 27 L M A A

Uk
HIRER: 483, Email: hybao@bnu.edu.cn
Wk 3. #I% 2011-08-29, 14[A] 2011-10-08



52 4 R UM T S T B ©Cory i ST BRI 5T

I

ZRHEVR: SOmA; HERKAER ] 8.0min; HEFfE:

100 pl o SE6 A7 A THIAN 2 S 115025 B S BHES TR % .
143 %4 AChE 38| E 047 78— E5MH T,

HHUR AR 2ot ACKhE IEW Thae A ke, Ham
RS R 2R E R IEAE. AChE fEfbLfpg e T
U= SRR (ACh) KR, HoK@=m5 w
BRI, PR, HCEETHE 412nm
A ) 5 W G P R N () AR LA, THEC R,
T A 2R AT DU W A S R S A LR 251
{745 . AChE 4| 2 (1) I 5E 4% B K A5 #E GB/T
5009.1999-2003 (1) 5K HEAT

I (%)=] (AA-AA) AAGIx100%!%

T, AAGAA G K FRAEES I RN, 3 min
IR FE AR A
144 A -FBA (GC-MS) o4 MG
Acephate FF /i iy A BE . — Il & T W5 1
Acephate Ff 54 “ R A, BOF 2, e
ZERNGRAFFT R 2 mL FE o

GC-MS ZH% & : GC HEIAIBERE, S
JyEial He /<, In#ds 250°C; FHEFLT: 60°CHrs:
1 min, 28)5 10°C/min #| 280°CHi4: 2 min, AR5
10°C/min 3 290°CHF4E 6 min, 207 E] 32 min.
B H AR B S5 A SRy 1 1 A T 0 R, DT
>90% R ]I\ by FE =)

2 LERNTHE

21 BRERERERDERTHETRERBK
WFIERTL

0Co v 4 B 4% Acephate = %5 &1l it s v i 7
o AR AN R AR PE H 2R S Acephate 43T
YERT, IRBIREARRH 1. 7ERKE T SR 5E 57K
RANEH, 74 ¢y -OH FI-H S50 H k. 76
AT OLR, RN ey H S 5RAST
RANER, PABETE A IR HO F1 Oy, 1R

77
W R,
H,0—nnnn—ee e HOH+-H (1)
€t O, —3- O, @)
‘H+0, = HO,. (3)
HO, === O, +H" .49 4)

HE 1 w750, Oy WARMARE W A TEHLE T
SO, + H,POy HI NH TR, I HBEA W)
HW N, 3 FhE R BTG OC, K
Acephate £ “Coy % [ 4 fF T 1 LL Bl i TE WL~
Y. fERSFIER DN (0—0.5kGy) I, 3 FHIEHLE
TR, ISR R K, 3 FPIEHLE
FIKIE SR N SO >HPO, >NH, o R 1 BR[H)
& 3 MENLE FAEA R R TS O
Acephate [P LLFIC R . Horf, CUFFE Acephate Y
25 60% — 70% A SOZ, 20% — 30% 5 4k Ky
H,PO4, XA AE] 1%[F) Acephate #44k 4 NH, o 1
HHAE LS4, P-S BEIWTZL e Acephate BRI E
BLEAr, nTREM IR AR L 3 Bl W R R S R R
4 P-S>P-N>N-C, 1X 5 3R 7 (1) 8 G K /N 4 i
— 5 HFIT Acephate [RIHR NI AL T 4K
. s0,”
HyPOy
NH,
Acephate

o » O =®

/.

/'

Concentration/ 10* mol - L

1 L L L L L 1 L ]

0 2 4 6 8
Absorbed does/kGy

Fig.1 Changes of concentrations of SO,*, H,PO,, NH," and

Acephate with absorbed dose determined in oxygen saturated

aqueous solutions of acephate

Table 1 The concentration propotion of inorganic ions to the degraded acephate

Absorbed § » : +

does/ kGy [Acephate]dcgradcd(lo 4m01/L) [SO42 ]/[Acephate]dcgradcd [H2P04 ]/[Acephate]dcgradcd [NH4 ]/[Acephate]dcgradcd
0.5 0.70 0.62 0.20 0.086

1.0 1.30 0.67 0.15 0.054

2.0 2.35 0.66 0.16 0.034

4.0 4.03 0.70 0.21 0.035

6.0 4.69 0.74 0.29 0.036

8.0 5.27 0.73 0.33 0.043
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Fig.2 Changes of AChE inhibition ratio with absorbed dose in

the system of oxygen saturated aqueous solutions of acephate
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Table 2 List of products detected in the oxygen saturated aqueous solution of acephate
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Fig.3 The mass spectrum chart of product C (Methamido-
phos)
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Fig.4 The main radiation degradation route of acephate in
oxygen saturated aqueous solution
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The investigation of acephate degradation in oxygen saturated
aqueous solution by ®°Co y-irradiation

GAO Huiyu LIU Yuanxia BAO Huaying
(College of Chemistry, Beijing Normal University, Beijing 100875, China)

ABSTRACT The radiolytical degradation of acephate in oxygen-saturated aqueous solution was studied by *°Co
y-irradiation. The inhibition ratio of acetyl cholinesterase (AChE) was measured to investigate the toxicity of
acephate solutions saturated with oxygen before and after irradiation with different absorbed doses. Furthermore, the
degraded products of acephate were analyzed by HPLC, IC and GC-MS, respectively. The ®°Co y-radiation degrada-
tion route of acephate in oxygen-saturated aqueous solution can be preliminarily deduced by inspecting the degrada-
tion degree of acephate molecules, the concentration inorganic ions in solution and the molecular structure of de-
graded products with the toxicity.
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