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Fig. 1. Detected spectrum of H,S and line strengths.
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Fig. 2. Schematic diagram of the preconcentration-CRDS system.
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Fig. 3. Photo of the experimental system.
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Fig. 4. Detected concentration of H,S in a preconcentration

process.
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Fig. 5. (a) Calibration results between maximum concentration and initial concentration; (b) the results obtained from 3 repeated

experiments.
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IRBEHLYE 35 2) SCH AR . T Ny 5
H,S prifE SRSl s AR AT, SR SR A e —
I HyO 5524 AL 5y, H Ak B 27 — g 1
N Bl & B REHLIE 3l 0 5E G ft . 3) SEua R VERE

MR 2ZE. N NARAE TG PRAE I BT s 1] . 308 LR bt
205 T3 R S S B A X — B, DR SE I e A
Py REHLE R 2 5] ABEALR2E. B 5(b) FE/R T 31K
HELEESL HoS MR E AR AL py I fE 45 51, F T3k
Tl AL L ) A PR, LA LI HS MRV 4
0.6 pmol/mol, = VS i i e (B B2 14 -7 221
4 3.48 pmol/mol, Fr#fEZEN 0.19 pmol/mol, FHXT
2N 5.5%, UEH T s RS R4y A M. ™
531U e A S 7 AR I 55 T AL
WP R AR, PRUE T R A A S A S 2
RATEEE.

422 AR EHR

Kot BRE PE R B AR I R e A% O PERE
SR, HIE T RGN RE ) . FRifE B A1
S R A5 2 MR P VR SR AL A 1 PR AR AR 32
WIRER, R RS A AR A 2 R bR 220
W EAFRERN 95%. Rk, & BR R R G e IR
ik 95% AR BRI T, AT AR HER HyS B
AN FE. F T SEBR I FH R e 00 R K, SR S S
ARS8 (8 S s ok FE R X AR P R H,S
VARG, DRI, 256 pm i e e BRE L5 AR S
iy =, 2 B s At FR A S 8] 6 R
T4 Ny, TOUF HoS MRBERYI EE 25 R, T AL
PE BRI E 2R S | 24978 18.4 nmol /mol; ¢
2 A SRR R BRI A IR, 2978 36.8 nmol/
mol, &I RGN 5 1] DA R PR HyS R
4 36.8 nmol /mol. K FRAG/IHTEE AR CRDS
ARG AKEINRE 1 AT IR, R I 220 FH RS
D285 AT S %) EE 2K
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Fig. 6. Raw concentration signal in pure N, and the limita-

tion of single measurement.
4.2.3  KApM=ALE M

i — st Allan J7 22 3 Hr K 0 & R e
PE. [ 7(b) 45 SN, Allan J7 22 5 ) s 50
PIZAE N R, FBH R G I () OR A2 ML P
FISEIR, AT DA3E S 3G P-4 5O B T i 44
YU SBGAF] 1000 B, Allan 77 2534 3 /)
{E%9 0.4 nmol/mol, &R 3L F 4t id i F- ¥ ] LA
KB FIREI T BR 294 0.4 nmol /mol, 4> B T
CRDS F AR B A th AR g g . 2
B, Allan F2ER/MEFRR T RGN LUELZ
YR 259 i 3 B 00 A BROBR A, R R BRI T
20 & UK B T it — 25 B A 3 255k, Allan
Ji TP TR, RO R ) RS IRE TR

1.12
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0.88 —

1.08 | (2)
0.96 |
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Fig. 7. (a) Raw concentration data and (b) the Allan vari-

ance analysis of the system.

B, gy 1R R IRRS , WOLBR S IR
Pedh, TR ARG AR S AR AN
R, HRGIR BRI RARS)S , #E— LR
SECRAFHETE R GERIREACR.

4.3 MRS

FETA ST R HE-CRDS &40 xtF 6 Fhis FHIKRE
SRR S HoS 2% 5T VR 7 A 6 Bl
afi AR By CH (PR E K i FRHEA IR A H),
CoHg(Wi bz IR EBA RA ), CH (K 2%HLF),
CaHg( %), C,HoCEM T K H k=) ) 5
COEP I TR A RA ). Bl 8 @ T4
BH A H,S 2% 5T 1Y 70 s AR A 25 28, i P 52
Ba R AT S, AR 3 K. LA,
R CHy 5 CoHg UL A HyS 2805, T
H,S Ji BT, 158 B ith £ 76 2% s B BE LI 3l CoHy,
CyHg 5 CO H e i HoS 2%, 1w i MR H,S
W B {43 5128 150 nmol/mol, 60 nmol/mol 5
50 nmol/mol, i i A5 #h 2 v] DAHEWT ) SR
H,S Z&F & #4358 36 nmol/mol, 22 nmol/mol
5 20 nmol/mol; C.Hyy & A 1Y HoS ¥ & B i, M
R} HHh 28 0 ¥ S 24 450 nmol /mol, 5815 3| JF if
SR HLS S 2950 83 nmol/mol. T IR 4
Pzt B i an s A2, (HAIE R BR A Ak AN
TEHOR b4 R, T HL S BsA g, R
Sl RS A AR B Y HS A2

A SRS TT 43y 3 28, Bl A
I SRS — Ak, AR HoS SRR e
SIS SRR A TSI G, XML E
T 2R A SRR HyS & &5 Bl ridie,
CH, 5 CoHg i i RAR ISR ny 1y L3kA%. CH, 1
KRR EZ R, HS - >-85%, CoHg
BRI ZAE 3%—8% Ju i B, KIAR b &
AR T H A AR, A, D S e A
Frp CH, 5 CHy W HoS &afdit. C3Hg 5 C,Hy,
W2 T A0 A A 2R P 7 A 1 AL A il
(LPG), Hi ke 16%—20%, N 6%—11%, T
BE 42%—46%, T M 5%—6% 7. A1 i 2L i )5 18 75
B 1IN A B AN RS S e A R e 1 B
FETH b BT AR AL B ST LPG Hh HoS & i
RS =, A SCEEPI RO P G ) H,S,
I H CyHyo P HoS 28 & fiey . CoH,y J2iliid £1
T ZE VR AL ) T 2 A2 B, B T2 VR R £
2k R REIY 80% LA 1O L H Y H,S 445
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Fig. 8. Detection limitation results of H,S by the preconcentration in fuel gases.

[FIREE B FAmEE. CO FRfESRE A THIRY
VB R SN, Horh HoS AT RER B T R A 7 i 2
MLk B . T RS MR RR S I, AR Ak )
T ANTE o S S IR AT REF AL HL,S.

5 # b

R SCH: [ A B 790 7 4R 2 R 5 CRDS AR
A ], # S TR H,S MK RS, % 6
FRRBH T HoS 240 & B EA T . AR SO R R
BRI 5 S0 R T T RN, T T ™
ST %8, A T I AR S R G PIER 47
AR SCH SRR HoS YREE TR (0.5 pmol/mol),
X T S B BRI B HoS W AR LR T
A5 bR A58 T WA R B 5 0 1A Wk B 1 o i
KR, GIR BRI RN LIS TE HyS W 6 i
DLl B ROk, X RGE M A RS K AR
EMEIAT T4 A 0, 3 IREE ML H,S W5 (H
W BRI IR 250 5.5%. 2 A5 MR G LY
BA YR RS PR 36.8 nmol /mol; Allan 75 25 45
R K IR EME S 0.4 nmol/mol. /5,
FEFARLIZ RGN CH,, CoHg, CoH,, C3Hg, C,Hy,
5 CO "R i H,S W BE S T A . 25 5 R
CyHyo Y HyS % & B2 55 29 83 nmol/mol; CoH,y
W Z, 9% 36 nmol/mol; CsHy 5 CO & A M ik
=1 H,S, 43 %4 22 nmol/mol 5 20 nmol/mol;

CH, 5 CoHg Pl BN HoS ik, JLFA S
H,S 2R it #t—20, 454G T2 OB P HyS
KR 5 VR BE A3 A AT TR A 3 AT, AR SCEE ST I TR
$-CRDS RGNS T HoS R A H Ak ity 46 1 i
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Abstract

With the advancement of semiconductor and new-energy engineering, detecting hydrogen sulfide (H,S) at

extremely low concentrations has attracted increasing attention. To address challenges in trace H,S

* Project supported by the National Natural Science Foundation of China (Grant No. 52276005) and the Natural Science
Foundation of Beijing, China (Grant No. 3232036).

1 Corresponding author. E-mail: YanjunDu@ncepu.edu.cn

090401-9


https://doi.org/10.7498/aps.72.20221855
https://doi.org/10.7498/aps.72.20221855
https://doi.org/10.7498/aps.72.20221855
https://doi.org/10.7498/aps.72.20221855
https://doi.org/10.7498/aps.72.20221855
https://doi.org/10.7498/aps.72.20221855
https://doi.org/10.7498/aps.72.20221855
https://doi.org/10.1016/j.infrared.2019.103153
https://doi.org/10.1016/j.infrared.2019.103153
https://doi.org/10.1016/j.infrared.2019.103153
https://doi.org/10.1016/j.infrared.2019.103153
https://doi.org/10.1016/j.infrared.2019.103153
https://doi.org/10.1016/j.infrared.2019.103153
https://doi.org/10.1007/s00216-016-9923-z
https://doi.org/10.1007/s00216-016-9923-z
https://doi.org/10.1007/s00216-016-9923-z
https://doi.org/10.1007/s00216-016-9923-z
https://doi.org/10.1007/s00216-016-9923-z
https://doi.org/10.1007/s00216-016-9923-z
https://doi.org/10.1002/mop.32887
https://doi.org/10.1002/mop.32887
https://doi.org/10.1002/mop.32887
https://doi.org/10.1002/mop.32887
https://doi.org/10.1002/mop.32887
https://doi.org/10.1002/mop.32887
https://doi.org/10.1109/CIEEC54735.2022.9846013
https://doi.org/10.1109/CIEEC54735.2022.9846013
https://doi.org/10.1109/CIEEC54735.2022.9846013
https://doi.org/10.1109/CIEEC54735.2022.9846013
https://doi.org/10.1109/CIEEC54735.2022.9846013
https://doi.org/10.1109/CIEEC54735.2022.9846013
https://doi.org/10.1109/CIEEC54735.2022.9846013
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://doi.org/10.7498/aps.71.20220742
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://www.doi.org/10.1109/I2MTC60896.2024.10560903
https://doi.org/10.1149/1.2336075
https://doi.org/10.1149/1.2336075
https://doi.org/10.1149/1.2336075
https://doi.org/10.1149/1.2336075
https://doi.org/10.1149/1.2336075
https://doi.org/10.1149/1.2336075
https://doi.org/10.1016/j.energy.2015.11.070
https://doi.org/10.1016/j.energy.2015.11.070
https://doi.org/10.1016/j.energy.2015.11.070
https://doi.org/10.1016/j.energy.2015.11.070
https://doi.org/10.1016/j.energy.2015.11.070
https://doi.org/10.1016/j.energy.2015.11.070
https://doi.org/10.1016/j.cej.2015.08.091
https://doi.org/10.1016/j.cej.2015.08.091
https://doi.org/10.1016/j.cej.2015.08.091
https://doi.org/10.1016/j.cej.2015.08.091
https://doi.org/10.1016/j.cej.2015.08.091
https://doi.org/10.1016/j.cej.2015.08.091
https://doi.org/10.1016/j.cej.2015.08.091
https://doi.org/10.1016/j.wasman.2017.11.030
https://doi.org/10.1016/j.wasman.2017.11.030
https://doi.org/10.1016/j.wasman.2017.11.030
https://doi.org/10.1016/j.wasman.2017.11.030
https://doi.org/10.1016/j.wasman.2017.11.030
https://doi.org/10.1016/j.wasman.2017.11.030
https://doi.org/10.1016/j.wasman.2017.11.030
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
http://meee.paperopen.com/#/digest?ArticleID=174
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-FXSY202207007.htm
https://pubs.acs.org/doi/10.1021/ac50029a007
https://pubs.acs.org/doi/10.1021/ac50029a007
https://pubs.acs.org/doi/10.1021/ac50029a007
https://pubs.acs.org/doi/10.1021/ac50029a007
https://pubs.acs.org/doi/10.1021/ac50029a007
https://pubs.acs.org/doi/10.1021/ac50029a007
https://pubs.acs.org/doi/10.1021/ac00272a051
https://pubs.acs.org/doi/10.1021/ac00272a051
https://pubs.acs.org/doi/10.1021/ac00272a051
https://pubs.acs.org/doi/10.1021/ac00272a051
https://pubs.acs.org/doi/10.1021/ac00272a051
https://pubs.acs.org/doi/10.1021/ac00272a051
https://pubs.acs.org/doi/10.1021/ac00272a051
https://doi.org/10.1002/(SICI)1520-6521(1997)1:3<145::AID-FACT4>3.0.CO;2-W
https://doi.org/10.1002/(SICI)1520-6521(1997)1:3<145::AID-FACT4>3.0.CO;2-W
https://doi.org/10.1002/(SICI)1520-6521(1997)1:3<145::AID-FACT4>3.0.CO;2-W
https://doi.org/10.1002/(SICI)1520-6521(1997)1:3<145::AID-FACT4>3.0.CO;2-W
https://doi.org/10.1002/(SICI)1520-6521(1997)1:3<145::AID-FACT4>3.0.CO;2-W
https://doi.org/10.1002/(SICI)1520-6521(1997)1:3<145::AID-FACT4>3.0.CO;2-W
https://doi.org/10.1002/(SICI)1520-6521(1997)1:3<145::AID-FACT4>3.0.CO;2-W
https://doi.org/10.1016/S0021-9673(97)00997-7
https://doi.org/10.1016/S0021-9673(97)00997-7
https://doi.org/10.1016/S0021-9673(97)00997-7
https://doi.org/10.1016/S0021-9673(97)00997-7
https://doi.org/10.1016/S0021-9673(97)00997-7
https://doi.org/10.1016/S0021-9673(97)00997-7
https://doi.org/10.1016/S0021-9673(97)00997-7
https://doi.org/10.1063/1.1139895
https://doi.org/10.1063/1.1139895
https://doi.org/10.1063/1.1139895
https://doi.org/10.1063/1.1139895
https://doi.org/10.1063/1.1139895
https://doi.org/10.1063/1.1139895
https://doi.org/10.1063/1.1139895
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.7498/aps.72.20221851
https://doi.org/10.1016/j.jqsrt.2021.107949
https://doi.org/10.1016/j.jqsrt.2021.107949
https://doi.org/10.1016/j.jqsrt.2021.107949
https://doi.org/10.1016/j.jqsrt.2021.107949
https://doi.org/10.1016/j.jqsrt.2021.107949
https://doi.org/10.1016/j.jqsrt.2021.107949
https://doi.org/10.1016/j.jqsrt.2021.107949
https://doi.org/10.1016/j.jqsrt.2021.107949
https://doi.org/10.1088/1361-6501/adbf35
https://doi.org/10.1088/1361-6501/adbf35
https://doi.org/10.1088/1361-6501/adbf35
https://doi.org/10.1088/1361-6501/adbf35
https://doi.org/10.1088/1361-6501/adbf35
https://doi.org/10.1088/1361-6501/adbf35
https://doi.org/10.1088/1361-6501/adbf35
https://doi.org/10.1088/1361-6501/adbf35
https://doi.org/10.1088/1361-6501/ae3251
https://doi.org/10.1088/1361-6501/ae3251
https://doi.org/10.1088/1361-6501/ae3251
https://doi.org/10.1088/1361-6501/ae3251
https://doi.org/10.1088/1361-6501/ae3251
https://doi.org/10.1088/1361-6501/ae3251
https://doi.org/10.1088/1361-6501/ae3251
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.3969/j.issn.1674-5167.2016.10.047
https://doi.org/10.2523/IPTC-14454-MS
https://doi.org/10.2523/IPTC-14454-MS
https://doi.org/10.2523/IPTC-14454-MS
https://doi.org/10.2523/IPTC-14454-MS
https://doi.org/10.2523/IPTC-14454-MS
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HLJY201104005.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
https://www.cnki.com.cn/Article/CJFDTOTAL-HNHU202405010.htm
mailto:YanjunDu@ncepu.edu.cn
mailto:YanjunDu@ncepu.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 3R Acta Phys. Sin. Vol. 75, No. 9 (2026) 090401

measurement, this study integrates preconcentration with cavity ring-down spectroscopy (CRDS) and develops
a preconcentration-CRDS system for detecting trace H,S impurities. This paper systematically describes the
selection of solid adsorbents, the system design, and the experimental protocols. First, based on the CRDS
detection capability (0.5 pmol/mol H,S), the evolution of H,S concentration during the preconcentration process
is investigated. Calibration experiments established a quantitative relationship between the maximum HyS
concentration during the desorption stage and the initial HyS concentration in the sample gas. The results
indicate that the preconcentration approach enhances the H,S concentration by more than sixfold. The system
performance, including reproducibility, detection limit, and long-term measurement stability, is analyzed in
detail. The relative error of the maximum H,S concentration across three experiments is 5.5%. The detection
limit, defined as twice the zero-point noise, is approximately 36.8 nmol/mol. The stability, derived from Allan-
variance analysis, is 0.4 nmol/mol. Finally, quantitative measurements of trace H,S in CH,, CyHg, CoH,, C3Hg,
C,H,y, and CO are performed using the developed system. The H,S content in C,H;; is the highest, at
approximately 83 nmol/mol. In contrast, for CH,; and C,Hg, no H,S desorption is observed during the
desorption stage. Based on the production processes and experimental findings, potential sources of H,S in
different fuels are analyzed. Overall, the preconcentration-CRDS system demonstrated excellent performance for

trace HyS detection, offering a promising and innovative approach for monitoring ultra-low HyS concentrations.
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