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Simulation Study on Dynamics of Trifluralin Degradation in Aquaculture Water
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Abstract ; Trifluralin is widely used to control pond moss, and prevent and cure shrimp diseases in shrimp aquaculture industry. It is critical
to understand its residual and degradation in aquaculture environment. Here a method based on existing methods was established to test the
concentrations of trifluralin in aquaculture water using gas chromatography. Its detection limit was 0.000 105 mg L™ and low limit 0.000 42
mg L™, with the recovery rate of 82.88%~108.19% at 0.025~2.0 mg L™ of standard addition. This method could be used to accurately
monitor dynamics of trifluralin in aquaculture. The half-life of trifluralin was within 35 days in aquaculture water. Initial concentration, wa—
ter temperature and illumination time were important factors affecting trifluralin degradation, while pH had no significant effect on the
degradation. Higher temperature (30 °C) and longer exposure time(>12 h-d™, 2500 Ix) could accelerate the degradation of trifluralin at the
concentrations of 0.05~0.5 mg-L™". Trifluralin at 0.05 mg+L™" was a safe concentration for the quality and safety of aquatic products. The
withdrawal time for trifluralin was 1050 “C-d.
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Figure 1 Structural formula of Trifluralin

TR O 28 Hls sy (VRS A R,
DR ] il SR DA SR 10 A SRR B i I PP G 7
T AE7E 3 [ MR K ™ R 5E L)z 1 o P AT K
PRERIEE KK it R A ik B T S 224 2 M 7K 7 i Joi
AN R R T KURE U, , H 45 32 1) 9 A
(53 o 2010 4F H AR Z UG 3 H 118 41
RSN i  RUR ROEAR™ . FTSG T 9K R BIESE
JUP B AR A IR R i 5 B B A Al i
FENMRL R AEA ™ i v R B B A ks B, A B
L IR RAEFFFE /KPR IR I h 5% BRI i (0 sh 21k
XHEE A AR A TR A SGRIE T HAEK
PRI P T e 5 2578 A MG TR 2R, R R EE M I
HAEFRBER IR AP OB B, S WS 0 ¥ 25 4 A RIE
IR i i 2 A R A B A

| MRS

L1 iXoaH 4
IBNIIE

RIGEH A Agilent 7890 A S AR ETEL (L w—-ECD
R g8 ), a3k Sk HP-5MS A 35 E 404 (30 mx0.25
mm, 0.25 pm), =4l , METTLER AL 204 /34
K-, K% pH 11, ZHIH-1214 RUHE S TC I TAE
£ ,TOMY Autoclave SS—325 # 4> H ) = JE K #H 75
SANYO MIR-153 RS REIE RS 740, & B shiil
I FE 55 255 (N7 100 emx60 cmx50 cm 338 /K 1 46
60 1), 500 mL 43 45
1.1.2 5

98.4% I Ji A T8 A HE i FR ) S bR o 0 I rp o B
it ;48% AR R FLIh AT R AR 21k T A R FlHR
it R AL Ml (AR, A H e ok (3%

ali(GC), ¥ 0 B 2 4L AL 2430 A | b
1.2 iREHE
1.2.1 FRFE/KARH 38R R AT HT 5 s vy

FRFA KM R R I R A i i, Hor
O3 Z R I R 225 SCIR 18119 5 2 m LU TE Ak
i o ¥ 98.4% 1) FAR RARE L Ak ol i) — S e e
BUHE B 0.0.01,0.05.0.10.,0.25 .0.50.,1.00.,2.00.,2.50
mg- L™ ARIES IR, R AR (sl 3 1K,
PLGRUR R BE A by, W TRIAR AP Y AL p
2R iE AR, T B 2 o 2 BEOCHR[191/Y
Ty o3 Mk BRI T PR

TE4 H 3 IR0 RGBS /KIEAE h A BCA
IR MIE TR /K 200 LOK BT SR FRER T8 80 7.75
mg-L", TN 24 1.12 mg-L* TP 2} 0.08 mg-L~"' NH;-N
0.52 mg-L" \NO;-N 0.12 mg-L" NO;-N 0.10 mg-L",
FED AR AR 22 Cx1 °C, K BT pH {E R 7.0, 4R
It 558 AR 7 e R S B 0 v BE R 10 A5k B A
48% TR R FLIM TR G457 KA b UK R Y B
S BE 4 1k 0.05.0.50 mg- L, BOUKAE 100 mL F
500 mL 2R =F i, AR Al — S e 10 mL, $2
PRZEH S min, BOG ML H)Z , W48 2 1 mL, RA]SHH
T3, (R REA T AR A, B9 SR B K A b Uk
RO I7 B (ARG 25 BE FNUERR B
1.2.2 ARl pHAEFRFE /KA FUR R BRI EALL

N TR AKAAR pH B X #UR R R Sh A R 52, 78
SEHGE 4 H B I R GKEAR Th AT T AR (T
[]) o FE 45 /K TGAE A TRt 25 14— S0 5758 7K 200 L
(AR FRFE A, AT T IRD KA HIAE 22 C+
1 °C, B8R FE 2500 Ix, Y% L 12 h:12 h, /K 5 pH 43
FIEE N 6.5.7.0 Fl 8.5, Fit & He ¥ 0.05.0.50 mg- L
SR 48% ) AR R FL IR A 35T AR5 0.
10.20.30 d St KA TR HUR RS L, T AR pH
SAF N IRBKIR T R R S A B E T &
A F IR 3 AT, KFE TR R R B0
B 1.2.1CF D .
1.2.3 A[EZKIRIRFKAAE P RUR R 3828 r B

FE A KRR A Rl S5 — B0 3R 5 7K 200
L,7KJ5t pH {E4HI7E 7.0, S6IE 12 h:12 h, SRR
2500 Ix, 7K #4330 & R (15+1)  (22+1) ,(30+1)C,
P 2 BE 0.05.0.50 mg - L™ 43 B0 A 48% 1) i ok R
FLi IR A A FEIREE 19 0.10.20.30 d K 4
HEUR RIS, T ARAEAN R KR S50 B FRa K A
FUR R BAZ.



184 VellE78 e shotetisl 55 34 55 1 1
1.2.4 N[EDEHE LA T R K IR R R R 882 . aiER oy HP-5MS A B4 (30 m x0.25
EEEEDN mm,0.25 pm) ; 72 P THE R 70 CLRFF 1 min, A 30 °C-

FE 25 K ARG B SE Rl 25 14— B0 3R 51 K 200
L, KR #EHITE 22 “C1 °C, /K BT pH B HITE 7.0, 06
B LA S5 R 4 hi20 h 12 h:12 h F1 20 hid h, 6B
5 2500 Ix, F AR AU 0.05.0.50 mg- L™ 43 FIA
48% M AR R AL RS 5 el 5 0.10,20.30
d S KA SR R & i, T IR EASIRDG IS e 451
T FRFEAKMAE TR R BB S
1.2.5 EfPAIBIFRFE KA T 3R R 28528 AL U

N T RFR R R R RIS K A b 5l
AR, TE A& KGR TR 25— B 37
B 7K 200 L, KR HITE 22 C+1 °C, /KT pH {45l
FE7.0, YmE H 12 ha12 h, YEREEREE 2500 Lx, $ i Z0k BE
0.05.0.50 mg- L™ 73 AN A 48%I 5 AR R 7L, TRA Y
B R BR I 2, — KRR A O, — 4 7E
I JF 0,10,20.30 d S MoK AR JRUAR RIS &, T 1%
PR FUR R B SIS 15200
1.2.6 Bllagiit- 54504

I SPSS 19.0 B 7 22 57 B E 4)
B L2 A 23 #r0, P<0.05 R W] 25 57 B %, P<0.01 KB
2N o KA R R AT AR 105 HANTT
INARHY 1 105=In2/k=0.693 1/, T4 A8 R0 50 & )
AL C=Coe™ SR, Horr: Co UK RWIIR R, C,
N o B R R 0 ST

2 HREWR

2.1 FFEKERERR DA ERRIE
FrAF KA FUR 72 AR 5 SR SR e, BAA

Hz-

T

2500

2000 [

1500

T

1000

500 f

7.629

min~ F} & 185 CH%4F 2.5 min, FLA 25 C-min™ F}
%280 CIHARAF 5 min; BN = 2R, ik 1.2 mL-
min™; JEAERE 1 WL, ARSI HERE s HEAE TR B 230 °C;
R 2§ w—ECD, &I #5385 B2 300 °C; FiUR R PR B B
[B)7E 8.73 min 2547 o JUAR R AR 1FE b 19 AR €8 3 1) AL
P12, AN B 98U R PR M I VR OB Ca il e 45 2R T
Kl 3.

FH SCHR[191/9 7 45 24 B 0.000 105 mg -
L, JU5E T FRA 0.000 42 mg- L',

R T BRI RORE REE 43 IEL ] 0.25.1.25.2.5
mg- LIRS 3 AR BE AR IS W, 45 1.0 pL
FE 6 R, A3 AR VA 00 (LA R X s o vt 2
(RSD,%), #Z5H5E /R 0.25.1.25.2.5 mg-L™" 3 Nk
W E (B[4 RSD 435118 5.154 5% .0.988 1% .0.570 3%,
BINF 10%, 55655K .

300 000 -
Y=94 608.06X-1 221.08
250 000 |- T
: R*=0.9997 A

200 000 |

~
e
3

= i
=150 000 +
RS 1 .
100000 | :-’
50 000 |- &
0 03 06 09 12 15 18 21 24 27
SR R M /mg - L
3 BRRIELEMEZ

Figure 3 Standard curve of trifluralin
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Figure 2 Gas chromatogram of trifluralin
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Figure 4 Dynamics of trifluralin in aquacultural water under

different pH
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Figure 5 Dynamics of trifluralin in aquaculture water under

different water temperature
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Table 1 Dynamics of trifluralin in open or closed aquaculture water

b S IEIPINE RN
0d 10d 20d 30d 0d 10d 20d 30d
FURR/mg-L'  0.05£0.001 0  0.046+0.000 6 0.044+0.000 5 0.036+0.000 3  0.05+0.001 5 0.033+0.000 8 0.032+0.000 5 0.021+0.000 7
THfRRI% 0 7.9+1.5 12.2+1.8 28.6x1.1 0 34+2.2 36+1.4 58+1.8
FHAR R /mg - 1! 0.50+0.08 0.44+0.02 0.38+0.01 0.34+0.04 0.50+0.06 0.28+0.03 0.23+0.09 0.17+0.03
T i1 % 0 11.40+2.3 23.6+2.5 32.4+3.1 0 44+3.6 54+2.5 66+5.3
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