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[ Abstract] Certified reference materials (CRM) for sulfur content in light 0il-GBW(E)110 117, which can be used for the
calibration of the UV fluorescence sulfur meter and X-ray fluorescence sulfur meter, was developed to solve the problems in
the preparation and characterization of the CRM. The CRM is based on isooctane and polysulfide compounds, and was
certified by the internationally recognized primary method of isotope dilution inductively coupled plasma mass spectrometry
(ID ICP-MS), and the homogeneity and stability of the CRM candidates were evaluated by UV fluorescence. The results

showed that the certified value and its expanded uncertainty were 10.58 mg/kg and 4.3% (k=2), respectively.
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Fig.1 GC-SCD profile - isooctane
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Fig.2 GC-SCD profile - sulfur hydrocarbon oil
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Fig.3 UV-fluorescence working curve
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Fig.4 Mass spectrum of sulfur element interference
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Tab.2 Mathematical model parameters

Cx FRIRR ST R AR B
Cy IR A e 70 ok 2
my TRA AR F R F AR & )
my TRARE R 2R B 1 TR
Ry TR i EARE R F B L
myy R 8 ) VR it TR R Y o
Mx(xy) TR B8 SR VAR it Y A5t el it 9 B
Myxy) i TR R R (i 0 £ A v s TR 390 14 o e
M; (RS B M A% T
Ry [ AR AR BARIRIG R F R
Ry IRA R BARFA R TR
Rix SRS RE (S LN TiT e i e d
Ry [l ZAR BRI Ak BARIRI LR F L
Cy AR

&3 ERM-EF211lELER
Tab.3 Measurement results of ERM-EF211/(mg-kg™")

ik S1 S2 S3 S4 S5 IR
48.03  47.53  48.67 4835 4775 98.4%

FRiE(E: (48.8+1.7)mg kg™

1 S1 ~ S5SAEEFTIMERM-EF2 L LERUED JTARE S5 o

ID-ICP-MS

33 WEYIREE

PR UEY) TORE A A 2.3 T A T R Ak 1 Ak BERE
w5, S ] ID HR ICP-MS 77 5 I & A v 40 0 R
HERICER B I, AR AEY SR A R S IR L A 5
1B AR ST S, HE RS 1 AR AEY B A L [R]
PR ARMED T . AR B i 5 (R 3R AR R R &
b O I3 3 sk P A () B[] 22 0 4,
HEY AL RAS 14 DR ZE R, e RS I3RS 0
B b B 2R B, I X DA ER s R AT ] B )
S EAy, DL OE 2545 A PEAG 56 B0, i A5 5 3
TR IT R R Y BT i 10.58 mgkg .
34 HEAMEREUKRTE

& JIF 1342-20128% 5% 1SO Guide 350" it 4
RELR, MR PAITECK T 200 /NTF2ETF 500 1, dh
I B TCHOR /N T 15, BEDLIMIRCT 15 i e ke
TR IC R bR AEY) BURE i, 2R FH 58 AP 2 6 1% im M) o
AT S VERG S, B R AT 3 U, B A
s T LA I F RS 50 53 A ok AL B, DN A5 345 PR s
M F < Foos (15,30), R R E e h TR 5 BN
¥i51, B2 5] ARARHIE A 0.044 mg-kg .

HR A JIF1343-2012 (44 AR BER B, F20E A 35
— PR T (L A A £ R A B ] & A B
J7 AR AR, RS T AR TR A BN
T HE) S0 AR PR 5 M, A v 0 T it 43 0 T
IR (—27°C) RN IR (50°C) A i LB % 84
HEY) T A S AR M, R R SR AN i AT
K5, 4 AR B, TEAN o i B2 N ARy B i iy R
KA, KRR M 5 R AR E ) o
1 36 I H (A4 R ke, Bhfse s A A
FEFEH 0.077 mg-kg '
35 AHEEITE

F4E JIF 1267-2010 BY2E3K, Fepmi Alan (1),
W S 803 2 HAH S BN AN B DL K R R
B, RIEUFBOEAIT A A IS SR [29], 4 A
SR AN 8 BE AT AT 38 (E B S A
ANHA RE PE U M 0.22 mg- kgL

P HEW) B AS B 22 B PR B 50 PR 5 LA B AN
wy FEPEG I ARIAHA E B u 5 R RS AR
B 30 B e AL P2, B A5 B B AN 22 JE S B AT
B, B k=2, S A9 B AR EY B 0 B R AN o B
U (3)3H5, 7y 0.46 mg- kg™’

U=kx \Jub, +u?+ul (2



«20 e
4 ZHig

[ P A EL 28 % A — SR ST SRR . S
TR bR EY T BN R SR R
LA A EUME C e, X5 E PRI
T 5 AN TR], 3 e 5 1 (EAREY BT 4 A
5 BEA T 2.0% ~ 5.2%. [E 4K IDMS 22 {H H
SEEA S RED R Y A E AT 1% ~ 1%,
AR SCHIF ] (4) 572 Bt Hh B oG R AR A 5 R FH IDMES 7
e, ARFRE R 10.58 mg-kg™, AHXS " R 5E BE
H4.3%. WTULE H, BRI S e iR T R i
FREY) BTAE [ 2R 7 v (E hak 2 1 R A Se K
o ZARUEY) B AT H TR AN SO I B AR X 4R
YNGR AR K (G WAR .  T EAF N T
FHOCAX AR B IEHE T A v, 5 A 5 220k B 1
BT ¥4 ot AR EE STV R T R AR A 0T, DA B
TR 55 F A A ST, Sy A T it P O 4 o i 4L R
TR S

SE ik

[11] DEDOV A G, YUM D, ZRELOVA LV, et al. New method for
determination of total of organic sulfur compounds in hydroca-
rbon media[J]. Petroleum Chemistry, 2018, 58(8): 714-720.

[2] AHMADPOUR, JAVAD, AHMADI, et al. Hydrodesulfurization
unit for natural gas condensate: Simulation based on Aspen Plus
software[J]. Journal of thermal analysis and calorimetry, 2019,
135(3): 1943-1949.

[3] AFANAS'EV I P, GORSHKOVA T A, ARYSTANBEKOVA S
A, et al. Determination of individual sulfur-containing comp-
ounds in gas condensate and petrol by gas chromatography[J]. J.
Anal Chem, 2017, 72(10): 1095-1101.

[4] KRIHE, Filg, EARR, S5 B HIRSEM B bR ) B
BB HERE [1]. 128051, 2016, 38(8): 741-745.

[5] HEZEFU B SR, thE E AR E A s
FHIAIH: GB 17930—2016[S]. dbgt: H EFRAEH kL, 2016.

[6] EZRFE MBI LR, P EERREE R 5 2
FH4EIH: GB 19147—2016[S]. dbat: P EARHEH AL, 2016.

(71 K3CES, £, B, & FANRSMARHEY) B OF 5k
[7]. fk2#3857, 2016, 38(10): 959-964.

(8] Sy, SBRIRE- B 1 (3 R E iR o ) B B
(7). fk2 43 M, 2006, 15(1): 4-7.

91 HET, EZE, 2, & EHE S8 TIPS E s i
TR B FIE R (7). a4, 2013, 34(1): 57-64.

[10] BAIJIA S C, SINGH R J, BAJIA B, et al. Determination of sulfur
content in petroleum products — an overview[J]. J. Sulfur Chem,
2017, 38: 450-464.

[11] CRUZ S M, TIRK P, NORA F D, et al. Feasibility of sulfur
determination in diesel oil by inductively coupled plasma optical
emission spectrometry after microwave-induced combustion
using flame retardant[J]. Fuel, 2015, 160(15): 108-113.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

Metrology Science and Technology, Dec. 2022, Vol. 66, No. 12

Bl R bR T o JRy . A 7 B T v (R ST %): GB/T
380-1977[S]. dt.at: HEbRME At 1977

ML, B AN O GIE R I 52 Y WAt v 1) SRR 5 2 [7]. RAR
Frifidk, 2018(8): 35-37.

PRIE, 28 6. S AN IR I e BV VR SE I B & iy IR R 5T
[J]. "R A AT TARMES BT i, 2018, 38(2): 54-55.

I AR Tl Ry 2 548 K S shA LR ARk R b 7 b 1
BEE R % (AN SH/T 0689-2000[S]. b at:
Rl i A, 2000.

ZERKA, XURE. S50k I A M BR & i [J]. b2 oM,
2017, 26(2): 92-94.

o LA AL TR R R A b PR A R v (H
#): SH/T 0253-1992[S]. db&t: o E A1k ik, 1992.

TKAR, R, KRG, A A SR A R v S AR AL
FEHERE [7]. Ak it e, 2022, 31(6): 96-100.

TR X SO RS R AL T ST R 8L [9].
AL TAS I, 2021(4): 74-75.

I 5% o e W B R A AR, v R AR E T A
AL SRR AR I E e X TR
GB 17040—2019 [S]. dt.5t: h EbR#EH AL, 2019.

] 5% 5 W B R B A28 B JR) . R AN B SRS HE RIS : JIF
1685-2018[S]. Ab5t: o Efuks i bttt 2018.

ER TSR LR, SRR AR & X
MBS AENLIE : JIF 1952-2021[S]. db5T: d E bR
Jiskt, 2022.

¥R R, GC-SCD & F i &l VA i BB i e [J]. b T8 3,
2019(15): 28-29.

Sy, ALHR, A Rl ST R B GC-SCD 43 Hr 7 ik
(7). fh AR G T), 2017, 33(2): 320-325.

TN, /M, 228, S BFRIEIN AR FE SO GR h B 5 45
B A T R D A R AR R S R R R (0], TR B, 2021,
40(8): 954-958.

TkmE R, I, SRR, 45, O R -ICP-AES MLl 4 A
MR ESEICE [1]. 1T AL TR, 2021, 41(5):
28-31.

fEPHE, RIS, YUUKAT, 45, BT PR R BT Y 1CP-
OES F1 ICP-MS J7ikillsE [7]. fb2#ia3, 2020, 42(5): 527-532.
FEPHE, TRICE, T, 55 RO - RN A S s IR R 4T
SRR I SR S| N AT V). Ak, 2020, 42(3):
291-294.

A E YA R R R 2 By 2x . A0 2 R O B o 1k
JJF 1267-2010[S]. Jb&T: A ks H pikt, 2011.

AR BRI AA TR ZE B2 AR IO A FH R0
Geitef 5 TIF 1343-2012[S]. b5t e E ks A, 2012.
ISO Reference Materials Committee. Reference materials:
general and statistical principles for certification: ISO Guide
35—2006 [S]. Switzerland: IHS Incorporated, 2006.

] % 5t W B A B A 928 0 D) U R AN A B T AE 5 R JIF
1059.1—2012[S]. Jbat: v FE A ikt 2012.

A G e A


https://doi.org/10.1134/S0965544118080030
https://doi.org/10.1007/s10973-018-7512-4
https://doi.org/10.1134/S1061934817100021
https://doi.org/10.1134/S1061934817100021
https://doi.org/10.13822/j.cnki.hxsj.2016.08.008
https://doi.org/10.13822/j.cnki.hxsj.2016.08.008
https://doi.org/10.13822/j.cnki.hxsj.2016.10.009
https://doi.org/10.13822/j.cnki.hxsj.2016.10.009
https://doi.org/10.3969/j.issn.1008-6145.2006.01.001
https://doi.org/10.3969/j.issn.1008-6145.2006.01.001
https://doi.org/10.7538/zpxb.2013.34.01.0057
https://doi.org/10.7538/zpxb.2013.34.01.0057
https://doi.org/10.1080/17415993.2017.1289530
https://doi.org/10.1080/17415993.2017.1289530
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1673-4076.2018.02.026
https://doi.org/10.3969/j.issn.1673-4076.2018.02.026
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2022.06.022
https://doi.org/10.3969/j.issn.1008-6145.2022.06.022
https://doi.org/10.19900/j.cnki.ISSN1008-4800.2021.04.037
https://doi.org/10.19900/j.cnki.ISSN1008-4800.2021.04.037
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1672-6952.2021.05.005
https://doi.org/10.3969/j.issn.1672-6952.2021.05.005
https://doi.org/10.13822/j.cnki.hxsj.2020007221
https://doi.org/10.13822/j.cnki.hxsj.2020007221
https://doi.org/10.1134/S0965544118080030
https://doi.org/10.1007/s10973-018-7512-4
https://doi.org/10.1134/S1061934817100021
https://doi.org/10.1134/S1061934817100021
https://doi.org/10.13822/j.cnki.hxsj.2016.08.008
https://doi.org/10.13822/j.cnki.hxsj.2016.08.008
https://doi.org/10.13822/j.cnki.hxsj.2016.10.009
https://doi.org/10.13822/j.cnki.hxsj.2016.10.009
https://doi.org/10.3969/j.issn.1008-6145.2006.01.001
https://doi.org/10.3969/j.issn.1008-6145.2006.01.001
https://doi.org/10.7538/zpxb.2013.34.01.0057
https://doi.org/10.7538/zpxb.2013.34.01.0057
https://doi.org/10.1080/17415993.2017.1289530
https://doi.org/10.1080/17415993.2017.1289530
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1673-4076.2018.02.026
https://doi.org/10.3969/j.issn.1673-4076.2018.02.026
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2022.06.022
https://doi.org/10.3969/j.issn.1008-6145.2022.06.022
https://doi.org/10.19900/j.cnki.ISSN1008-4800.2021.04.037
https://doi.org/10.19900/j.cnki.ISSN1008-4800.2021.04.037
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1672-6952.2021.05.005
https://doi.org/10.3969/j.issn.1672-6952.2021.05.005
https://doi.org/10.13822/j.cnki.hxsj.2020007221
https://doi.org/10.13822/j.cnki.hxsj.2020007221
https://doi.org/10.1134/S0965544118080030
https://doi.org/10.1007/s10973-018-7512-4
https://doi.org/10.1134/S1061934817100021
https://doi.org/10.1134/S1061934817100021
https://doi.org/10.13822/j.cnki.hxsj.2016.08.008
https://doi.org/10.13822/j.cnki.hxsj.2016.08.008
https://doi.org/10.13822/j.cnki.hxsj.2016.10.009
https://doi.org/10.13822/j.cnki.hxsj.2016.10.009
https://doi.org/10.3969/j.issn.1008-6145.2006.01.001
https://doi.org/10.3969/j.issn.1008-6145.2006.01.001
https://doi.org/10.7538/zpxb.2013.34.01.0057
https://doi.org/10.7538/zpxb.2013.34.01.0057
https://doi.org/10.1080/17415993.2017.1289530
https://doi.org/10.1080/17415993.2017.1289530
https://doi.org/10.1134/S0965544118080030
https://doi.org/10.1007/s10973-018-7512-4
https://doi.org/10.1134/S1061934817100021
https://doi.org/10.1134/S1061934817100021
https://doi.org/10.13822/j.cnki.hxsj.2016.08.008
https://doi.org/10.13822/j.cnki.hxsj.2016.08.008
https://doi.org/10.13822/j.cnki.hxsj.2016.10.009
https://doi.org/10.13822/j.cnki.hxsj.2016.10.009
https://doi.org/10.3969/j.issn.1008-6145.2006.01.001
https://doi.org/10.3969/j.issn.1008-6145.2006.01.001
https://doi.org/10.7538/zpxb.2013.34.01.0057
https://doi.org/10.7538/zpxb.2013.34.01.0057
https://doi.org/10.1080/17415993.2017.1289530
https://doi.org/10.1080/17415993.2017.1289530
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1673-4076.2018.02.026
https://doi.org/10.3969/j.issn.1673-4076.2018.02.026
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2022.06.022
https://doi.org/10.3969/j.issn.1008-6145.2022.06.022
https://doi.org/10.19900/j.cnki.ISSN1008-4800.2021.04.037
https://doi.org/10.19900/j.cnki.ISSN1008-4800.2021.04.037
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1672-6952.2021.05.005
https://doi.org/10.3969/j.issn.1672-6952.2021.05.005
https://doi.org/10.13822/j.cnki.hxsj.2020007221
https://doi.org/10.13822/j.cnki.hxsj.2020007221
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1007-1350.2018.08.013
https://doi.org/10.3969/j.issn.1673-4076.2018.02.026
https://doi.org/10.3969/j.issn.1673-4076.2018.02.026
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2017.02.025
https://doi.org/10.3969/j.issn.1008-6145.2022.06.022
https://doi.org/10.3969/j.issn.1008-6145.2022.06.022
https://doi.org/10.19900/j.cnki.ISSN1008-4800.2021.04.037
https://doi.org/10.19900/j.cnki.ISSN1008-4800.2021.04.037
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1008-4800.2019.15.017
https://doi.org/10.3969/j.issn.1672-6952.2021.05.005
https://doi.org/10.3969/j.issn.1672-6952.2021.05.005
https://doi.org/10.13822/j.cnki.hxsj.2020007221
https://doi.org/10.13822/j.cnki.hxsj.2020007221

	0 引言
	1 实验内容
	1.1 主要仪器和试剂

	2 标准物质的制备与处理
	2.1 标准物质的候选物定性分析
	2.2 标准物质的制备
	2.3 标准物质的方法研究

	3 硫含量的测定
	3.1 紫外荧光法测定硫含量
	3.2 ID HR ICP-MS测定硫含量
	3.3 标准物质定值
	3.4 均匀性与稳定性检验
	3.5 不确定度评定

	4 结论
	参考文献

