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Application of DPX Rapid Extraction Tip for Determination of 19 PBBs in Water by Gas

Chromatography-Mass Spectrometry with Temperature Programming and Large

Volume Injection

DONG Li-jing' , DAI Xuan-li*, TENG Jia-quan', ZHANG Lin-zhi', SUN Jia', XUE Yin-gang'"
(1. Changzhou Environmental Monitoring Center, Changzhou, Jiangsu 213014, China; 2. Jiangsu Xinrui Envi-
ronmental Monitoring Co. ,lLid. , Lianyungang, Jiangsu 215600, China)

Abstract: DPX rapid adsorption extraction tip was combined with programmable temperature vaporizer (PTV) and large volume in-
jection coupled with GC/MS to determine 19 polybrominated biphenyls ( PBBs) in water simultaneously. The experiment was con-
ducted with the SIM mode. The experimental results showed good linearity ranging from 1 to 50 pg/L, and the detection limits of 19
PBBs monomer were between 0.147 and 0.230 pg/L. The relative standard deviation was between 6.61% and 10.5% . Standard
addition recovery was in the range of 61.5% to 82.6% .
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Aglient A H]) ; B4 CIS BEAE 11 Z D)4 A g A 5
HIAL BV & (MPS, f [5 Gerstel /3 7] ) ; HP - 5MS
G FE (30 m x 0.32 mm, JEJE 0.25 pm, 3£
Aglient /¥ ] ) o

F2 8 F K, PBBs Ji 4% (PBB — Mix5, 10 mg/L,
% & Dr. Ehrenstorfer 23 &) ,5 mL DPX C18 -5 &
RFE B B4 (S5 [ DPX A7) o
1.2 EEH

BHERE R G0 CIS Z5 4. PTV &7 7t il K AR Bk
FEHEFIR AR, #IEGREE R 0 °C, 2L 50 mL/min
¥ FEHEZS 0.05 min; WA Fi 50,0 mL/min, ¢4 B
1] 10 min; ¥ JEE DRI TEE 0 °C 2L 12 C/min F %
300 C (f4F S min) , HEFEARFR 10 wlL,

SRS 2 ERE TR EE 200 C, A NA
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1.3 Z¥ik
B 10 mL 7K #£F F 50 mL SR, 28 5 % DPX

I 1(a) (b) (BUESX LGP 1) .

®1 PBBsEE.EMUBEFREFMNME
1 PBB1 152 232,234 9.180
2 PBB2 152 232,234 10.223
3 PBB3 232 152,234 10.330
4 PBB4 152 233,231 11.432
5 PBB7 152 312,310 11.209
6 PBB9 152 312,310 12.164
7 PBB10 152 233,231 12.229
8 PBB15 152 312,310 13.679
9 PBB30 150 230,390 14.073
10 PBB18 150 230,311 14.136
11 PBB26 150 230,390 15.042
12 PBB31 390 392,150 15.259
13 PBB52 150 310,389 15.996
14 PBB29 390 392,150 16.247
15 PBB49 150 310,389 16.546
16 PBB53 150 310,389 16.724

- C18 W ELE G4 1, HLZY 5 mL K FE
B30 s J5 R ST — B TR B AR b IR I
Hezs 4 WIE 4,8 AR DPX - C18 WA N Y
KA TG, S mL IE O Be IR, A W BCHE
IR HEABE AR, 2 AW LT, HEC k
EARE 1 mL,GC/MS I 5E .
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B i H AR Y B B EE 430 o 1,5 ,10 1,20
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MRUK TERE A3 AT, AR 408 P97 45 000 0 205 5 22 W s o o 28
S50 R 19 Ff PBBs FE VK E 1 ~50 pg/L 5
LM R AT A RN 0.984 ~0.995( WK 2)
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#2, fF2 AW, 19 Fh PBBs (K i B A 0. 147
~0.230 pg/L 5 J7 WG 9 E BLAF , A X o Al 2
6.61% ~10.5% ,

R2 9 PBBs WHEXAB BEE LHREWE TR

gR

JbRik A 10 peg/L fnR i E 20 pe/L
aEY MEHM md RSD  MIEIIM Wk RSD
/(ug LYK% /% /(pg- L) F/ % /%

PBB31 7.20 72.0 8.16 14.2 70.9 13.01
PBB29 7.11 71.1 8.51 14.7 73.3 13.56
PBB52 7.32 73.2 8.10 14.4 71.9 15.64
PBB49 7.12 71.2 8.65 13.8 69.0 14.42
PBB53 7.42 74.2 9.09 13.9 69.5 16. 86
PBB101 6.98 69.8 6.06 13.5 67.4 14.35
PBB103 6.87 68.7 8.37 13.6 67.9 16.56
PBB153 7.00 70.0 7.98 14.2 71.1 17.01

&4 ok PBBs B4R E U &

TR 10 pg/L Tz 20 pg/L
&Y WEMME Ed RSD WESE mik RSD

ey ?FH?& iﬂﬂ%i@{ﬁl RSD/% TﬁHﬁFF{I 'IU!'J"E’T[{EI
AE /(pg-L7h) /(g L7) /(pg-L70)

PBBI 0.995  0.725 7.83 0.178 0.71
PBB2 0.995  0.720 7.26 0.164 0.66
PBB3 0.995  0.709 6.61 0.147 0.59
PBB4 0.993  0.695 10.5 0.230 0.92
PBB7 0.993  0.734 7.17 0.165 0.66
PBB9 0.993  0.729 7.26 0.166 0.67
PBBIO 0.993  0.711 10.2 0.228 0.91
PBBI5 0.993  0.697 8.87 0.194 0.78
PBB30 0.992  0.688 10.3 0.223 0.89
PBBI18 0.991  0.661 10.2 0.213 0.85
PBB26 0.991  0.702 10.1 0.222 0.89
PBB31 0.991  0.683 9.34 0.200 0.80
PBB29 0.990  0.677 9.13 0.194 0.78
PBB52 0.989  0.695 10.4 0.226 0.91
PBB49 0.989  0.672 10.1 0.213 0.85
PBB53 0.990  0.688 9.30 0.201 0.80
PBB101 0.988  0.729 7.26 0.166 0.67
PBB103 0.985  0.711 10.2 0.228 0.91
PBBI53 0.984  0.697 8.87 0.194 0.78
2.2 SEFRAR G Fo e AR R

IO N B K T A M SR KR i B 7 8 A
2% W) R B IRKAE i HE AT PBBs 7€ , I 0 72 i 1] g
RGP ACFIE T o b, SEPRk R 19
it PBBs $oR A6 Y, 3t 27K Y PBBs 19 1 B [m] e
N 68. 7% ~82.6% (WL3 3) ,JK /K PBBs 1y hntx
A 61.5% ~81.9% (W3 4), W W% Jr &
X PR K HAT — R 1 3 L

%3 Mok PBBs AR E M

MR 10 pg/L BRAEE 20 pg/L

e WEHM Efk RSD O WEMME mY RSD
/(ug LYK% /% /(pg L) FR/% /%

PBB1 8.04 80.4 4.16 16.5 82.6 3.02
PBB2 8.27 82.7 5.34 15.8 78.9 5.77
PBB3 8.27 82.7 5.49 15.2 76.0 7.83
PBB4 7.91 79.1 6.43 15.2 76.1 7.16
PBB7 7.10 71.0 8.13 15.2 75.9 7.39
PBB9 7.70 77.0 8.26 14.4 72.1 9.21
PBB10 7.63 76.3 7.19 14.1 70.7 9.13
PBB15 7.36 73.6 6.85 14.1 70.6 9.46
PBB30 7.75 77.5 8.55 13.9 69.6 9.65
PBB18 7.40 74.0 7.97 14.0 69.9 10.07
PBB26 7.26 72.6 8.05 14.7 73.3 14.95

S(pg LY/ % /% /(pg- LR /%
PBB1 7.53  75.3 2.74 16.4 81.9  6.10
PBB2 7.27  72.7 3.67 15.6  78.1 6.58
PBB3 7.56  75.6 3.08 15.1  75.3 10.3
PBB4 7.34  73.4 5.59  14.8  74.0  8.52
PBB7 6.96 69.6 7.80 14.7  73.7  8.96
PBBY 7.13  71.3 6.00 14.1  70.7  6.63
PBBIO  7.20  72.0 6.71  13.7  68.6  10.8
PBBI5  6.78  67.8 6.24  13.8  69.2  9.76
PBB30  6.89  68.9 6.25  13.6  68.1 6.42
PBBIS  6.69  66.9 8.93  14.0  69.9  10.1
PBB26  6.83  68.3 8.74  14.4  71.9  15.9
PBB31  6.49  64.9 8.82  14.0  70.1 15.0
PBB29  6.54  65.4 10.45  13.8  69.0  18.3
PBB52  6.60  66.0 9.48  13.7  68.3  16.3
PBB49  6.69  66.9 9.33  13.7  68.3 11.9
PBB53  5.99  59.9 8.12  13.2  65.9 15.5
PBBIOI  6.80  68.0 12.60  13.2  66.0 13.0
PBB103  6.50  65.0 12.02  13.2  65.8 16.8
PBBI53  6.15  61.5 11.55  12.8  63.9  17.8
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