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Determination of Trace Sulfur Compounds in Environmental Air by

GC/FPD Coupled the Air Preconcentrations
SHEN Xiu-e, CHANG Miao, WANG Qin, LIU Bao-xian, ZHAO Hong-shuai

Beijing Municipal Environmental Monitoring Center, Beijing 100044, China

Abstract: GC/FPD coupled the air preconcentrations was applied to the determination of 7 kinds of trace sulfur compounds
in environment air based on the principle of GB/T 14678. It was found that the system blank of the Air Preconcentration-
GC/FPD was clear, and no residuum after the analysis of sulfur compounds. So the measurement system was sensitive for
sulfur compounds, and the detection limit of the method was in the range of 7.16x10” mg/m® to 2.42x10~ mg/m’. The
relative standard deviations of the methods lower than 6% (n=7) for 6 compounds, but for hydrogen sulfide, the relative
standard deviations was lower than 20%, which was also satisfied the range for determination of VOCs. The correlation
coefficients of quadratic equation for all compounds were found between 0.988 to 0.999, and the accuracy for the sample of
quality control were found in the range of 95%~105%.
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B RTGR A

Pl IR TE W E N ZAE (GB14554—93) Priw il 5 R tift &4, M, ASCUAFE S bRE
SVl e, T Summa HE— KBRS (X —GC—FPD FIRHRE 7 il AR .
1 LRI
L1 A

FHZHEE (Agilent) AT 7890A “UM IS, ECA FPD Al #5: &1 Nutech 8900DS K%
POARAGAC T WA AR P IS BR AL S IFE AN G R 58 SEE Entech 3100A SR (X
A1 Entech 4600 ZhaMFAX, M1 Summa §EREVEAIFRHETARIECH] . A4EN Summa HE, Py EEDE
ATREREALAEEE, T b3 B AR i PR A o
1.2l

PRI 7 A E BB S PR A bRE (RULZEN 50 ppm, FARZ150 4 10 ppm, SRITETH
D, TERLEE 1.

1 HBRAL 0 R AR b Ok

oy . oy /ﬁ%ﬁ PR Jﬁ%ﬂ‘ziﬁ
g/mol C ppm/v mg/m
okt H,S 34.1 -60.7 44.9 68.3
T CH,SH 48.1 7.6 9.9 21.3
LR CH;SCH; 62.1 36.2 10.0 27.7
HH i CH;CH,SH 62.1 375 10.0 27.7
R CS, 76.1 46.2 10.1 34.3
LAk CH;CH,SCH,CHj, 90.2 92.0 10.1 40.7
TR CH;SSCH; 94.2 116.0 10.1 425
1.3 (g4t

Rk Agilent123-1035: DB-1 (30 mx320 pmx5 pm). #JANE 50 C, {#+F 4 min; LA
20 ‘C/min [PEEETHEE 120 C, fREF4 min; L 25°C/min FEEETFHE S 220 C, fREF4 min. FE
Ui 1.2 mL/min, F0lIESEEE Y 220 C, BABEAEHN 50 mL/min, WIS 60 mL/min.
1.4 A4 S 25T
SNSRI 5, e 2 e I TR AR S 505 e WK 2.
%2 BRGNS R

L B E
Hg Trapl Trap 2 Focuser TR
EIE —150 —30 —180 EZ0A 80
TNk 0 — GC #HE 4 100
i 10 150 >60 FER LB R 100
Inh s 180 180
TR Fe A
N i i
5 EEINICINEY! , AR (mL) Trapl f#W
(mL/min)
it 10 100 50~500 GC HFE 240s
FF i 10 100 50~400 Trap2 JH#Z IR 180s
AIE 1R 240 10 40 i B2 - I ) 240s
Mk 30 60 30 GC ZEfFmf ] 10s
V€S| 30 60 30 8min
1.5 bR &g s
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KATRAAFAL —GC—FPD I 5 SRBE A PR S BAL &)

A TTER I RIERAL S AT AE o R SMR AT H AR P0R0 R B2 S M. 1 G &R, dar T
ek, HTARFFE S H AR E W e R e 08 HEre s AL bs e =4 ppm 4, 752 prAlf
IR H Entech 4600 BYZMBAL, FiArE AR S 10ppb. 18 P 4 O SO FE AR 43 31
4 50mL. 100 mL. 200 mL. 300 mL. 400mL. 500mL, 543853 Hr 8 — vk ih £k 5 e 15 5]
(R T RURI 0 & AT R, f3 B0 e e
2 ZRH5N®
2.1 GC/FPD {{#8 ML

KAECE R I 2% (flame photometric detector, FPD)J& “AH AU I —Fhxd S . Stk &9
HrEERER . m RS RATIES . BEEEI AR 1 RBUE RTIA L RLE RS/ 5, S/ AT A
107" 55 RIS, SRR I St A LR R NG 5 T A S S B2 ELRTIA 104, R AT HERR K
A SRR IR, SR ART JRERIG T, BT FPDRIIZEH & Pk 1ty v R e i 4
P, IO R ERIR S, BRI RGP AR S AT SRR, A AU ISR
VUL BN T HEAN DI E R e i, FEZOBIC, VO RGT SEBAC, S R B s . A5
L RKESUE RS, S5 ORI L NI W) 22 1) 800 ity , P RINAE) 60 /ridio

SIS 3 A I LA s Al U I RE SRR 2 AT, DAAS: 24N 2R 400 PN 0 2 15 R P B v IR B
2 M R AN 2 RGO AER T, Wil 1 R,

150 pA

58

—
SRR E e
2.1 bRAERE GG
SEEIGAIE T, T PSR G P IRk SO g, ] 2 s
150 pA 3 %
3500003 ' Q
300000 T
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04 L

1 [>11.006
[12.332

g
i
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2 BRALII (il
2.2 JiVEE R
SR EZKARME GB/T14678—93, AUARMIAY H BLAZ LALLM 1K) 5 T, nTLA3] 7 Fb &9
ot FRAE 0,007 ng A10.242 ng 2 [f], 4HEFEARRI A 400 mL i, TR 7260 FRAE 7.16%107° mg/m” Al
2.42x10° mg/m”* 2 i), LAIATCA H BRI 4 A5V by i R B, 7 Bk & M ekt B &5 SRy s 36 3 o,
[l 245 T GB/T14678—93 JiVAMNA AT R, ATLAE Y, AT7E 7 b & IAs th R T
bR — Mg LA b, 584 AT LU AL s b P BRAE R o [] B BEAR A A ) STk e
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B RTGR A

%;
R 3 UERH FRA v T R
CARAE H PR i R R 14544—93
) ] W5 T PRI E J S — b
A I ARA HE R W TR "
ot i (ng) , (400mL) e PR
(400 mL) (mg/m”) (ng) 3 R
(mg/m™) (mg/m”)
it 0.171 43%10™ 0.686 1.71x107 0.03
R 1 0.007 1.8x107 0.029 7.16%107 0.004
L 0.242 6.0x10™ 0.967 2.42x107
P T 0.023 5.7x10-5 0.090 2.26x10-4 0.03
AR 0.008 2.0x10-5 0.032 8.09x10-5 2.0
Ll 0.108 2.7%x10-4 0.430 1.08x10-3
== Rt 7 0.217 5.4x10-4 0.867 2.17x10-3 0.03
A 4 5 fis bk mh
GB/T14678 0.2-1.0 0.2x103-1.0x10 .
HERER 1L

2.3 JHAIRE

i 8 T R R ARF PR R e 0 s 2 IRD P 2 e R S o PTREAGE 7 4 (i KT 7 20
)W EIIRR o TSI BT &5 RAR B i 22 KA BT VL KRS B 8 o AT R BRI B il A ik
JERPSAFER, AR ERE 7 K, R8T 7 RS HAC SRR b AE R 22 (RSD%), — REERN 4%
KR UM ERE BN AE 20% N o SRV T3 4 ho brdEre i U AL S — R 4150 1) RSD i
1L 10%, ek 18.33%, HABHLAE 20% AN, AF 1R TEA NI 0 T 2ok o oAb I 41 50 HEASHIAE:
6% LA, ARELH AT R A AR I AT 1

R 4 HARAL (A bR 22

& W) SFIIME (RGP AN AR HE 22 %
o 1% 28 073 5145 18.33
LA .
& 198 409 21570 10.87
A 1% 206 736 8021 3.88
FH % 1 .
& 509 765 11 650 2.29
1% 8612 492 5.71
LB B
& 33999 2194 6.45
1% 87 513 1385 1.58
FH B T N
& 147 897 2269 1.53
A 1% 327 033 4243 1.30
TR N
& 530 069 8 687 1.64
1% 38993 676 1.73
LBl .
& 68 293 2209 3.23
1% 8782 162 1.85
B N
& 9861 407 4.13

2.4 AR K HERf 1S

FrE MR @ VA A . B — PR [ BEREAARR, T8 I I AN [FR S AR Sk T it 8,
S RO BRI IR B AR, B SRR R R i e . I SRR LRI, SRR
SR IR AR O R, WA BRI AH O R BUA E) 0.99 UL L, HRMWAWIAHKR

28



KT —GC—FPD W I R S AL 54

HBG. XAl HeR T AR R et 2, BORMRIREER SN, BORAT . RAA
[ IEREAA TR N RIS, VR JEEIEHE 2 ppb AT 10 ppb FUFRT, AT 43 S5 N7 AR I 88 0 v U4 8 A S A v o
2, T AN R IO RE i 5 o EREAARAR 2351 8 50 mL, 100 mL, 200 mL, 300 mL, 400 mL A1 500 mL.
FPD X (P M N ok LR ma N, 7E 7890 Hdi AbERH A4 mT LUk I Uk ih £ EL B4k & ) (1 T AR
WREHUE R AR, @ AMRE e .

TS HIH T R B 2 i) R I R RAH G R B . M SIS REOT LR, BR T 6
WEIAH G R EAIAH] 0.99 L E4h, FHRA WA R EHRLE 0.99 LLE, B0 R ih &Pl 3%
AR

x5 TIRIMETTRERLG SR

o T%%??”EJ y=ax’+bx+c 2
min a b c

bl 3.18 310.1 2284.4 -6 498.3 0.988

FA T I 5.03 28 896.6 58 366.8 -84 169.6 0.993

LTI 6.65 1315.6 665.7 2413.5 0.998

F i Pk 6.98 4968.8 -866.8 -21.66 0.999
TR 7.50 11941.9 -1172.6 -5193.9 1

LAk 11.01 1107.4 -174.1 -999.7 1
T 12.33 146.3 -460.7 1169.3 0.995

FEFE bR GB/T14678—93 H, SR i S BRI 32 (R0 ORI ST R E [PV T R o SRS 5 90
Bl AT A B, @SR T RS T3 6 vho 7 Rk A IR DC R KL R HAE 0.99 LA, JUH
Sefm A A AR R ECH 0.998, BT I Z & 4528

*o  ANMEITRERS SR

y=ax+b

wEY R B A1) R’
a b

&l 3.18 2.39 5.96 0.998

B T 5.03 2.09 10.14 0.998

LTt 6.65 2.14 6.79 0.999

FRT Pk 6.98 1.90 8.64 0.999
AR 7.50 1.89 9.56 0.998

LTtk 11.01 1.90 7.18 0.998
TH AR 12.33 1.69 5.67 0.995

18 JUA 2 PR 5 RE S R R AER FERE i AR L REA T IR, G52 RB TR 7 vhe RMEITRERS T 7
Tl 5 DAL HEAN TR BEVE T A (R0 T 545 RIS o WERERH AL S 0IK 5 IR E RIHER P B R
LeMETT RIS AT R B T U2 T AR, UG i, S U 2R (KT S R
2. Dk, 7E M ZH S AR Z BRI DL T, JEHRR TR SEA: it X AR A S 0
W, WTBLHER TR BT 5, s ZeME iR, 1521 5 HERG ) &
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B RTGR A

RTRNVETTREM U BT SR R L AR

&Y PRV E ng M R ng RS % SRR HAE ng HERE %
3.42 3.53 103.2 7.02 205.4
6.83 6.66 97.5 8.78 128.5
A 13.66 13.07 95.7 13.59 99.5
20.49 20.43 99.7 19.97 97.4
27.32 28.45 104.1 27.52 100.7
TR 1 100.1 126.3
1.07 1.11 104.1 1.59 149.2
2.13 2.05 96.3 2.43 114.1
R 4.26 4.07 95.6 4.22 99.0
6.39 6.41 100.4 6.32 98.9
8.52 8.87 104.1 8.55 100.3
R I 100.1 112.3
1.38 1.43 103.3 1.77 128.3
2.77 2.65 96.0 2.88 104.1
LBl 5.53 5.40 97.6 5.42 98.1
8.30 8.42 101.5 8.33 100.4
11.06 11.20 101.3 11.06 100.0
R I 99.9 106.2
1.39 1.43 103.4 1.54 111.0
2.77 2.67 96.3 2.82 101.7
FF Tk 5.55 5.39 97.1 5.49 98.9
8.32 8.40 101.0 8.34 100.2
11.09 11.37 102.4 11.09 100.0
HERf 100.0 102.4
1.72 1.78 103.9 2.07 120.8
— 3.43 3.31 96.4 3.70 107.8
- 6.87 6.57 95.7 6.82 99.3
10.30 10.31 100.1 10.22 99.2
13.73 14.29 104.1 13.76 100.2
TR 1 100.1 105.5
2.03 2.13 104.6 2.38 117.1
4.07 3.86 94.9 4.19 103.0
YR 8.13 7.85 96.5 8.04 98.9
12.20 12.33 101.1 12.20 100.0
16.26 16.80 103.3 16.27 100.0
TR X1 100.1 103.8
2.12 2.26 106.5 2.44 114.7
— 425 3.96 93.1 436 102.7
B 8.49 8.09 95.2 8.46 99.6
= 12.74 12.80 100.4 12.70 99.7
16.99 17.91 105.4 17.01 100.1
TR X1 100.1 103.3

3 4

AR SO B AR S T R IR A A — GC—FPD J5 VLRI P 5E 7 Fh& iy LA & 20 0 757 . 77 1%
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K tH IR, 7 B2 B b 2 WK th R FEIZE 0.007—0.242 ng. “EREVAEL J 400 mL i, T1-5LH0 7
R HRAE 7.16%10° mg/mP~2.42x10° mg/m® 2] LA L OB 0GR S, 7Tk N5
FEBRBRALESNBLE 6% LA, WEBEIELT, BRALELIRS 3 E4E 20% LA, R A B MEAT BLAL & il
TR, AEMEER ARG, AU BRA AW T, TR A ERE AP
BEABAL AR, T3 Y RE i T LUK 2 K T I L I
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