2015 4E 7 A
July 2015

A o o
ROCK AND MINERAL ANALYSIS

Vol.34, No.4
480 ~486

XEHS: 0254 —5357(2015)04 —0480 — 07 DOI: 10.15898/j. cnki. 11 —2131/td. 2015. 04. 017

P 5B P A1 il 42 gl A PR I — SO % i 0 M B K
Hri) 4 AT PLBEAR 25

&R, RRA, FEA, AER, k2R, X
(1. R S RIEEBE, 5K K& 130021
2. YE MK BHIR SR AR, AR KR 130021 ;
3. GO AT AE 7, T2 BRI 518067 ;5 4. T MITHIREE MEZERBA, ILAR 75 M 2625005
5. 3 RHITRHE AR AR, i 200233)

T, R

BE: ATAWEE TLEANRBRAEN ARG L, BT3B R4 E S KRR A SRR R4,
R& BARM R NS T A ES T AR ERNSVERRIRAG S A0 E i8Rk S AT T K 4 #F LM
A AEER G (BHR T HAE TR AT ALEE | DA mi A ) 09 7 ok, A o ik R AR PRI AL R G Gt AR T —
Ry BR T AT EIRBURAE R AR &40 R AR 11, 11 mL/min, RARIRBGRE 40°C , £ 5 F 34T R EH
A1 mg/L 44 4 FP AP R 25 65 446 £ B F AR AR, L P PR xd AL R K 600 mL, A5 pg/L.50 pg/L F=
200 pg/L ZANHE KT 649 AT @I E A 62.3% ~103.0% , IR EE BAKKE K T4 RSD 4 26. 1% 41, 4

20449 RSD <7.7% ; 7 ik R4 0.016 ~0. 157 pg/L, 358 34k FRAT RAFAAR AR LR
K4 T K AMBER; AHHHE; kBRI ARGtk

RESES: 0658.2; 0657.71; S482.33

K LU A ML AR 2576 Tk B 4l B B o
R AR TE BT, (L[ I R AT 58 G 5 e T EREE
BRI R ST B . R B 4 Rk
T LA 25, SR 4 1 3 R 7K oo LTS e 4
#5755 H A E MR 2R 43, BRI LS 4 A LB
RGN I TIGER G, 37— e o 5 A )y
Ry, BRT, A HUBEAR 25 B 400 0 i 2
A gt EER T Y ARl
FEOM ML A R A s o R . R
FEEATE AT /K RERT , 8 280 0 RE AT AL 30 3o P 6
G, BITE B 2R S 1F T XK REJEAT OB 28 i ) s
FAZE I PRz v Ak 20 85 05 A AT LR RE
HEAFTAL PR FRRE R K, TR BB AR R R, 4
PR AR A G SR 1 % 5 ELAE SR BBURN 22 U8 A it
PR 5y 7 R geist 2%, B PR HL AL 2 R v 22 1
MR A, RN AT SR A B

ULAER , — R AR R I R - Sl 4R (F
B NT) B R BF 58 52 8 2 ol ] o 26 T

MEEFRIRAD: A

(SPME) ) % & Tfi K (19, #H H T SPME, £1-4 4 /2
— I E SO, B FTE NS 3 2R R AT
R HIREUS IR L MEA P, g BURRE SR A
MR R R AR Y BOKFERZ
A TS T2 el BB O™ i TR ST %%
PRI ML A0 4 T B R 5 1 o T %
FRIBUK Fh A LB A 2453 S 4% 1 5 55 1) s D A
WARIE

R ZRECH) VAN Bk iR #H 2
¥z —) Mackay 25" Fil Thomas 25 I\ Ny, I
TAEVYIN H>10" atm » m*/mol A HAGIE &M, M
ASCRRAIFFERY 4 FhA DUBEA 24 (TR R R
X B D RLBR ) B H AR & T X — 8, RI7E—
SESRAET AT LU TS S B i KR R DL AR 24
HFs . R, A SCH i 2R B KA LA ST B ARY)
BNV, 15 LR i B AR = R R 8, e 57 15
TSR IBGE & R 3% T BB A 25 58 5 125,
e 7RG 5 AU AT A DA 2 A EE R [

Wefs EEE: 2014 -08 -31; f&[E HEJ: 2015 -05 -02; #EZ HEA: 2015 -07 -03

BEEWHE: HEARPEIEIH (41372236) 5 v [ 50 A5 o 5 £ TR H (1212011121170)

fEERE A mbh, 1t TR, 2RI QB R KRS R A5t . E-mail : gsong@ jlu. edu. en,
BIEE XV, 2082, 1 LA 0, EE MR B HARDISY . E-mail: liuna@ jlu. edu. en,

— 480 —



5544

A A ML R R R PR B S SR I — M A I Tk T B 4 R HLBRAC 2y

34 &

1 S5sy
1.1 U5

Agilent 6890 “TAH (4 3% AL ( 32 [F Agilent 23 7] ) ;
OPTIC Z KLU HE R 4t (& s Focus BHCA R
H]) s KQ — 600KDB j# 75 i i vk a ( B Ll i i A A %
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TR PRl Y B Bl | Sh R - e B 1Y
47 100 pg/mL, W E i B2 B
1.3 5855k
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#]250%C , f&4F 10 min; ECD i J& 300°C, FH % Wk 1
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Fig.1 The scheme of closed-oop system
(1)NT — A B AR ERRAT s (2) NT - BB (3) NT - H1&
B TG

Tizs,2 SZEBKS NT(NTL F1 NT2) iy — S il FLAY
SRR R, A4 NT1 NT2 5 i IR T
Het o EELEIEI NT2 g 2 0, 0k BUA LB 25
G, BT NT e A W AR A, el s R 0 04
B NTT pRy e B 2B AR AR

2 #giRk5ihe
2.1 NT $URH A BB 255 1 B A MR AL
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WP 3 7, 2453 51 FHONT — P 43 75 176 #R i
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FI0 NT U HUBE AR 25 18R 3 85 T 55 40 2 Fhd
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Fig.2 The scheme of breakthrough volume system
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Fig.4 Influnence of extraction gas flow and water temperature

on the recovery of organophosphorus
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Bt 11. 11 mL/min B, 7531 NT {14 0% it 28 25 (AR FR
A3 B R TECEGE 500 mL FE PR 525 mL L X A
600 mL  EHifm#E 550 mL, B I XA ok 19 = A1 R %K
(H) 5%, B NT (3 i i 2 i IR AR e Kk

NT 1 B 2B AR BN S B AR A AR O
W2 HAW D F i, Lord 257°° $2 y NT W [} 5 35
PRFRS HEBGR A AR S I e — 2 S T R
SEBHA] ¢, SRR w U EE 5 1 R 5 F i
K7, u MR FER T — & PRI KRR E &
T} 10°C ,NT S B IRFURAE 1% ~10% 0 1A,
W RSP e B R LT R R RS H AR
SEAT) R B A5 X NT 08 B 2 385 AR = A 52
Wi FESEBRRE AT R R T A R A R A
K, IR NT AL ERFUE S, R, A SCRAHRE
PR 11,11 mL/min, KREE E 40°C 14 NT [
BGOSR 1% b7 i R K R AT B A 25
Tk RIeA A o
2.3 JPBERPENGIE . RN O R R

FAAR 7 AR BUKEE 10 min, 5 58 7 75 (4 o 4 1
Febro RS /KACH 8 A~Hk B (2.4.10,20,50,100
200.,500. 0 pg/L) A HLBEAR 25 KRR S 528 28 25 K
BE AT M 2 P 1L s i) 3 SR B2 (5,50 Al
200 wg/L) MRS FRUEA T, B AL IR K470
7 R bR 2 B A 62.3% ~103. 0% 5 53 i
il 1.0 pe/L AKFE, EEME 7 K, T 7 6K 2%
(RSD) FIKG R =1,y 0,00 x5, ZERILFE 1,

21 JFIEPENRE AHIE R A bRl SRS R
Table 1

Linear range, correlation coefficients, spiked recovery

and detection limits of the method

HIERKIE | BFRABRRIE | EFFRAK L

sl e | Sl | owl | w0t |
. |
AR NN N TN
L) | &
e R g e e e
(%) (%) (%)

B | 50~2000.9953| 62.3 26.1 | 76.1 7.7 | 87.0 6.9 |0.157
FHEsE | 5~500 [0.9825| 72.3 6.8 | 90.2 6.5 |103.0 4.8 |0.016
HISERTBRERE| 5 ~500 10.9923] 68.6 7.2 | 95.0 6.4 [95.0 3.4 |0.051
SRR | 10~200 0.9989| 74.9 7.5 | 93.9 4.3 | 91.0 4.3 |0.063

f e 1 a0, BR R IR B 7K F- 1% RSD Ry

26. 1% 4, H AT 401 RSD < 7. 7% , X 2 i T3 I8
TR AR YRR 1.60 Pa, = HA G HLEE A 2Y 2

AR, B B R, AN 5 p NT 425, 5 i
AR 7 A VR AN R A TR I A P E R A
B — GCMS 300 K v A LI AR 2545 2 /) 5 a4 HS
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Determination of Organophosphorus Pesticides in Groundwater by Gas
Chromatography Coupled with Closed Ultrasound Circulating Purge
Needle Trap

GAO Song'*, DENG Yin-zhou’ , LI Yu-qin*, LIU Yuan-yuan'’, ZHANG Lan-ying'>, LIU Na'”,
PANG Ying-ming’
(1. College of Environment and Resources, Jilin University, Changchun 130021, China;

2. Key Laboratory of Groundwater Resources and Environment, Ministry of Education, Changchun 130021, China;

3. Shenzhen Entry-Exit Inspection and Quarantine Bureau, Shenzhen 518067, China;

4. Qingzhou Environmental Monitoring Unit, Qingzhou 262500, China;

5. Focus Technologies Co. , LTD, Shanghai 200233, China)

Abstract; Based on the merits of solvent-free extraction of gaseous samples by needle trap, closed circulating purge
system consisting of needle trap and water sample by peristaltic pump is established to enhance the Henry’ s law
constant of analytes in the gas/liquid phase. In this study, the method for determination of dichlorvos, phorate,
methyl parathion and malathion in groundwater by circulating extraction with needle trap coupled with Gas
Chromatography was established. This method integrated sampling, extraction, purification, concentration, and
chromatography. The optimum conditions for the extraction by needle trap include sampling flow rate of 11. 11
mlL/min and extraction temperature of 40°C. Under these conditions, the maximum breakthrough volume of 1 mg/
L methyl parathion is 600 mL. The recoveries range from 62.3% to 103.0% for 5 wg/L, 50 wg/L and 200 pg/L
analytes. Low level dichlorvos has a relative standard deviation of 26. 1% , and other components are lower than
7.7% . The detection limits of the proposed method range from 0.016 to 0. 157 wg/L, close to, or better than the
current standard results and related study results.

Key words: groundwater; organophosphorus; needle trap; extraction by purge; Gas Chromatography
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