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Abstract: Due to the high viscosity and bulk complexity of crude oil samples, it poses a
grand challenge to determine hydrogen sulfide (H,S) in them. Although many methods
have been developed for the analysis of H,S in complex systems, these methods general-
ly have complex processes, large analysis error and low sensitivity. In the study, based
on the reaction between triazine and H,S by generating thiadiazine, a small volume of
complex crude oil sample was introduced directly into a triazine solution using acetoni-
trile as solvent for transferring H,S into detectable species by organic mass spectrome-
try. The experimental parameters of solution composition, acetic acid content, reaction
time and reaction temperature were optimized, and the method of paper spray ionization-
mass spectrometry (PSI-MS) was established for rapid analysis of H,S in complex crude
oil samples. An optimal performance was achieved when the reaction of triazine and H,S

was carried out at 30 “C for 2 h with acetonitrile containing 0. 1% acetic acid as solvent.

[ 5% H AR BE 2 FE 4 (21777128) s BR VYA 1 SR B2 R Rl BF 58 1130 000 H (2019 C-33) 5+ B P g A 77 45 G187 11 BRI H (Z19257)
AR SR 1R kA P



UMk URAE IR IR bR Y B R B AT AT A 47

The standard curve for the quantitative analysis of H; S was constructed according to the

linear relationship between MS signal intensity of resulting thiadiazine and the concen-

tration of H,S, which was applied for actual crude oil samples from different sources.

The results showed that the linear range and the limit of detection (LOD) were 0. 1-

1 000 pg/L and 0. 041 pg/L with intra-day precision of 3. 04% and inter-day precision of

3.18%, respectively. The PSI-MS was also employed to determine H,S in different

actual crude oil samples, and the spiked recovery was 91.7%-103.5% with relative
standard deviation (RSD) of 1. 2%-4. 5%. This method has the advantages of easy oper-

ation, low cost, high sensitivity and less contamination to mass spectrometer, which is

promising for the direct and fast analysis of H,S in complex crude oil samples.
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2.3.2 JikFHE H.S @RSk
JERE VR R A AT i AN TR Tk
S HBAE O TR 1, W O
e AR I R A (0 AR A E HL S WKL 1%
7V IR BRAVG . {FLZR P S TR AL RO
2 S ) [T A A R0 L S 1) e 5 i i
fR3R0 Fe1m & Ot i T 82 B0 HL S R L % 0 4
T 8 B LR H BR e T LR 28 K5 L AL 2 A R
o 125 02 T A H A 2 BOR AR Y R I AR R
LS e B 1% T 1k 1 4k P 9 B 5 L (EL{et )
i AL s UM G A T S 45 R A A W
J7 5 AHAERG I 5 b HL S i, 75 S 7 25 1] 35
BB IR Z= i 8l g H S U TE
AR R 5 2R AR A T 9 A L R U
AR AT ARSI & 32 T vk AR PR (EL 4R

VR b A BB o T a8 22 K R vk w] L A BT 48
AL 790 ZE LAY i B A i s B A R R e
A BRAETRT PR A ARSI SR 4 T e I 5%
L B I (nanoESD-JiT 1% ¥ % H. S i 17 & & 43
Br KRR A 0. 960 pg/L. 45 R /R THE 2. AH
DA b7 PST X H, S 43 #r B A 3 5 1 R
JRE AR B Gt B 3 BT Ao R T T )RR B O A
RCBE » TR I TG X 45 % R e ik A T BB Ve R S 4
TR AE H, S & B0 A & R AT I R AT .
2.4 LERE RGN

SrHIFEEL 6 Bl 10 pL ARG 1 pL 1 g/L
SR KRR K VR 989 pl Z S M. 30 °C
B2 h SRR AT 6 Bl E AR b HL S A
MZERL) F £ 2, LWL, Byl 1 R & i
H, S:J50 2~6 H M 4G 0 T HL S {H & 4



52 B R AR B4
x1 FAFEX HS ST ERERTLE
Table 1 Comparison of the analysis performance of H,S using different methods
ik AL K i R 2% 3CHK
Method Linear range/(mg/1) LOD/(mg/L) Reference
Jeik ik g R S 06O B Tk 0.1~0.8 0.004 [26]
gk MgO i1k % St 2.0~200 0.8 [27]
CER IR 37 Ak 2 A5 SR AR AT 4~4000 2. 00 [28]
YRR RS Z U MGk 1~500 0.50 [29]
JB % i 2T A 25 L g U 0.001~1 0.96X 1073
A% IGE 58 T 1A AR 0.1X1076~1,0%x1073 0.41X101 ATy
K2 KEEMMROKEIBLER (n=6)
Table 2 Results of precision and apiked recovery (n=6)

B I 7E fE A TR I E fE miiEs A X A T A 22
Sample Original/ (ug/L) Added/ (pg/1) Founded/(pg/L)  Average recovery/ % RSD/ %
JEh 1 oA 10 9.5 95.0 1.2

100. 0 92.4 92.4 3.3

JEm 2 11. 4 10. 0 21.2 98.2 2.2

100. 0 110. 5 92.1 1.5
JEm 3 10.9 10. 0 21.2 102. 8 2.8
100. 0 110.0 91.7 4.2
JE 4 11.5 10. 0 21. 6 100. 9 4.3
100. 0 109. 3 93.9 3.1
JE 5 11.0 10.0 21.9 103.5 3.7
100. 0 110.1 91.8 2.8
JE i 6 61.4 50.0 112.1 101. 1 3.7
100. 0 159. 8 97. 4 2.0
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