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R, Z RS B A O3 A R 2 RR R 6 LR — AR R, Beike) 4 R B ERAN T REE
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Effects of 7 pesticides and 5 surfactants on photodegradation of fenarimol

WANG Dan-jun'? | YUE Yong-de’ ,TANG Feng' ,HUA Ri-mao',CAO Hai-qun'
(1. School of Resources & Environment, Anhui Agricultural University , Hefei 2300;36;
2. International Center for Bamboo & Rattan, Beijing 100102 ;
3. School of Chemistry and Chemical Engineering, Yanan University, Yanan 716000)

Abstract ; Effects of seven kinds of pesticides and five kinds of surfactants on photodegradation of fungicide fe-
narimol were studied on glass surface under sunlight and high-pressure merury lamp (HPML). Under HPML, three
of the pesticides, namely chlorothalonil , fenpropathrin and fenvalerate effected the photodegradation of fenarimol ,and
the quenching rate were 22.58% ,39.53% and 26. 54% , respectively. The pesticide phoxim showed strongly
effeét,and the quenching rate reached 183.2% , prolonged its half-life up to 35. 9min. Vinclozolin sensitized the
photolysis of fenarimol , the sensitizing rate reached 38. 72% , Two kinds of surfactants ,namely Tween-60 and SD-
BS, were strongly sensitized the photolysis of fenarimol. But surfactant SDS quenched the f;hotolysis of fenarimol.

Key words : fenarimol ; photodegradation ; photosenitize ; photoqﬁench
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FOENSEHOLIR, BF R T 7 MR 25 F0 5 R RN
FX AR E B AE 0 S R DGR W, R
24 7 U WA R B S A 3 B AR IS SR E PP IR 4R

1 #H57HZ%

L1 REMREEEN

AHE(98% , ZHRALTHRR) ; FULSER
(98% ,TH B EFT) ; =R AR (97% , [LH#
A7) ; HE3EE (99. 4% , Riedel-de Haen) ; Wi #
(9% ,EFZ Ry KL, W) ; &5 EEF
(99.0% , Riedel-de Haen) ; +/5%ed: = H E R
(CTAB), /- ¥rdli, HE F8; + e BB MR
(SDS) , {24, B FARL + - EXFERH
(SLBS) , 4r#frél, AR F8Y ; I 45 (20) I BB R Y
TERE R R (P &4 it iR 60, Tween-60) , {b 2241, JE
BFR; A P20 4> Hr 4 A B (60 ~ 90C) 43
TELI '
1.2 REH*E

PAZE RS S SR e B EC I 0. 95 x107% g
- mL ™ WARHERE, AR AR R R L
R RN SRR AR 10~ g - mL ™' RARE
W, SRR A H AR IR 54N, S ]
fhRAHEMBEBERRGER R L, FBENELRE,
BROAAFEER, BFRFNEFHEBAEH
BB B TR b, S ThleRESUERIN,
BEFRNT LB EALTE 20 min, BRYEEAEFEE
I8 10 om, R 2O MIGE BRI R IR B R R,
PAYS 7K [ 345 il B R B B R iR R (25 £2) °C L, 3¢
- BERBTREL, BLHEEIXRER. EUAFEE

WA E B B A, A BBt , E 2 25 mL, 4
Bro
1.3 SWEH

SP-502 < #f fa 3% (GLC, Il KR & M 1L 1L 2%
J7) ,63Ni B T 3Kk W 2% (ECD) , CDP4S a3 ¥
B, AR 150 cm, N4 mm,HFE 5%
SE-30/Chromosorb W AW DMCS (60 ~ 80 H) , ¥4F
FF I5ALZE :290°C s # 2% . 290°C , KR . 255°C s 3R,
KB o (HiE 99.999% ) #5%:100 mL - min ',
IOFYLHE 1 mm - min "', HEER 2 ul,
1.4 it%®

HFEDB LB RN F T RS, LEEM
B RKERITERCER2],

2 HZRESH

2.1 FHENARE BEESREE
LRFMET , EEEERE/ M RN 6.25 x

107" g B A ERAE W BESS E A 25 mL, #HEEE 2 pL,

B/MVE YR EE X 0.0312 mg - L™, ik gk Bl 3 3 K
T90% ,ZREBET 7.3% , 7] BiXZEHERE .
WEE TR SRR B TRER,
2.2 ABEXNEEERBRAXBHOEE

SRR RE B AL K PG FESRAT TR
REE EFMLE T HCAIRBBRITFHAES —%
AFEFBRELD ,BERT T ELRIE 30 min,
JEfRRIRT) 84. 6% , JafFE RN 10. 52 min; ZEK
FHYE R RS 14 h AR ET 73% , m¥
WK 13.40 h,

£1 MRXBRBERHREHXRE
Table 1 Photolysis of fenarimol on glass surface

R BHEHRY = G, r ™ K/ min-! B $FW/min - I -
Light sources The first-order kinetics formula ’ Half-life Relative ratio
B 3R] HPML Y = 100.28 - %% 0. 0644 0. 9954 10.2 1.0
K PHYE Sunlight Y =98, 627 - & %% 0. 0492 0.9252 804.0 82.4

2.3 BARGHEEMENRILRORME
PR 7 Rk 25 0 515 RE BRI SR
WATEB T MRE, B TR ERLT T B, 7 MRy
PR R R R R R E R —ERER R 2.
FIWLIENH, BEE . PR FULSE . FRBE

SHEE R R EOLRA A RBEE R RIER,

FEREERAT T B 20 min B, B BT . B AUSGEE  B
TR Tk P 0 8L U 0T R K OB RO K R 4 5 R

22.58% ,39. 53% F126. 54% , FE T E A MEIEREH)
FefR R, TR R K R A X 183.2%,
(R R B R E Wk 10.7 min EKE
35.9 min, HRJLFKRE, = FARAEEX REE
NERE AL AR R BE HH 35 B G AL 1R s R RS e A
M P 0 2% B — R B 6 Bk R T, DK 20 min

B, SRS H1% 12.90% 38:72%
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Table 2  Effects of several pesticides on photolysis of Fenarimol on glasses surface under HPML
Abr | 8/ng - cm 2 BREE/ng - cm 2 FERE/ % fﬁﬁ(ﬁﬁ)@%
Treatments Dosage Remaining quantity Degradational rate Photosenitive
. ( photoquench) rate
43K I B Fenarimol 526 81.74 84.5 /
SR EIERE + H B Fenarimol + chlorothalonil 526: 526 99. 94 81.0 -22.58
S BEIERE + B (3585 Fenarimol + fenpropathrin 526: 526 113.73 78.4 -39.35
B BERE + F( X3 E5 Fenarimol + fenvalerate 526: 526 103. 07 80.4 -26.45
SCEEIERL + = 58§ Z5ES Fenarimol + cyhalothrin 526:526 74.63 85.8 +8.39
FKPELERE + 325 B Fenarimol + phoxim ©526:526 231.00 56. 1 -183.22
S EIERE + Bk} Fenarimol + carbofuran 526:526 . 85.30 83.8 -4.52
HERIERE + 245 #i4% F| Fenarimol + vinclozolin 526: 526 49. 76 90.5 +38.72
+ : Y68 #/% Photosenitive rate; — : YeBE K3/ % Photoquench rate.
R3 BRERGHNEBREMAEBROKE
Table 3  Effect of different pesticides on photodecomposition of fenarimol
Tre?:trims K/ min”* T, /min Relﬂjj iftiiﬁmm R2
&KW KE RS Fenarimol 0. 0646 10.7 1.00 0. 9887
X IERE + § B4 Fenarimol + chlorothalonil 0. 0554 12.5 1.17 0. 9946
AN B + H §( 3585 Fenarimol + fenpropathrin 0. 0511 13.6 1.27 0. 9566
SR IE RS + F( X3 E Fenarimol + fenvalerate ) 0. 0536 12.9 1.21 0. 9984
SAEEIER + = $ # F GBS Fenarimol + cyhalothrin 0. 0651 10.6 0.99 0.9364
FIERENE R + 3 Hi%§ Fenarimol + phoxim 0. 0193 35.9 3.36 0. 9882
SR IE RS + Bk} Fenarimol + carbofuran 0. 0607 11.4 1.06 - 0. 9445
S ERIERE + Z 1R B F] Fenarimol + vinclozolin 0. 0785 8.9 0.82 0.9774
F4 FEFEHFEEEERERAAROER
Table 4 Effects of dosage of SAA on photolysis of fenarimol under HPML A
i AR G e R FRM/min LR/
Treatments Ratio of dosage Half-life Relative ratio
Fenarimol 1:1 y = 92. 67 0. 0659 0. 9582 10.52 1. 000
Fenarimol + SDBS y = 93.3¢70 % 0.0824 0.9283 8.41 -0.799
Fenarimol + T-60 y = 93. 7¢O %" 0. 0970 0. 9640 7.14 0.679
Fenarimol +S-20 y = 86.9¢70 e 0.0746 0.9372 9.29 0. 883
Fenarimol + SDS y = 101. 6¢7 %% 0. 0596 0. 9986 11.96 1. 137
Fenarimol + SDBS 1:5 y = 91.8¢7% 1 0. 1434 0. 9846 4.83 0.459
Fenarimol + T-60 y = 98.8¢7%'™ 0.1720 0. 9685 4.03 0.383
Fenarimol + $-20 y = 88.3¢7% %% 0. 0483 0.9522 14.35 1.364
Fenarimol + SDS y =99. 17009 0. 0496 0.9677 13.97 1.328

2.4 REFMANEEERERELBRORE
R 4 LUE I, REEEN + bR R
4 ( SDBS ) X587 W5 e B £ 32 TH) Y6 i A 1R 53 A0 Y6 i
YER, SR L o1 1aT, SR BE B B E M
G55 T 2. 10 min, HFE LI KBNS 16T, 6 FH &
RERZME AR ES A Z 4. 83 min, £R-60(T-

60) [RIAF R SR B BAE A, RIE LA H1 1 1R

5¢ 16, SR E R A e 2L T B 10. 52 nin, 43
P45 F 7.14 min, 4.03 min, T " EBEMH
(SDS ) % 4w B A YAl U LA — & B YRR R A
A, BERZN SHE R IEAXENE, R & R:
1 B A5 AR R BE BEOGAR ) L B 1. 44 min, X4
R IR ES: 16, (8 WA RER LR =l
HINZE 13.97 min, ¥4 3.45 min, &) FE-20(S-20)
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Xt R B BOL AR ME I LB 2 FE R B 1 1
B, B WL A T, T 24500 & LS 1a I
RIABCRRIBERAER . i BUX ARSI SR B 7T A
7, HREE R KRR, EJ A REE R
SR TERE RO , TN 67 A T — R 09 B R AR
Flo MR FH B AR BE th 2, 2% TH) 176 A 39) b S 1 g A
ROERE KA A B T 3 Hob R e AR A

3 NESE

RAGKDEEEMR T R EABRLR,
A] ARG RS E LA EE , EEUME T @ T E MK

WIREE AL RN, AR R ERTEY

BAHOETR , B SRR T &R W e BE AL
EARRE R CL R, 45 RRP TR R
Fr RE AR , 785 ERAT KA T K6
W54 10. 2 min 1 804 min, FHE M SD-
BS F1 T-60 X S B 0E B 2R DGR A B9k LBk
Ve, BB E A SR B RIEA X, REHEME
37 SDS Xif 58 W WE BE 19 2R H LR A — & OB K
e R AR RIS 5 30 Bt AR IE A 26 5 R TE HE A
Span-20 X} AW ERE LA MIE R LR 20  ER &
Fe A1 1t R B R S AL A, T 2450 2 He ik R
S R B NP KAERA
RERAN ARG ERE(ER; i REHIEME ™

AT -, ERERIT T AEE . FHEK.
TSR A B XY SR W NE R A AR R B 3%
SERAHEKAE o Banerjee K S 4RIE, BB fE R
BHERERENL EFARFERRRNENRKX
RKAE 240 nm F1 322 nm, J§ F B9 B R W FE 590
nm, RBOLIEMERERB| —EEMEEEB, A
xRS R s R R E e, et a
] e @ A R R RE B B ol s e e B L i
ZEHMARIRAS FHBE, ARG FE2
BE® . AEERBERELMZIREEERA
BERAGKWEAKAR, REEER MRS KA
SR DERE I R DGR ™ A R K (et ) 1E A
RENERRERE TR LUMERERBNEGES
P,

&% 30k :
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