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Abstract

This paper studied the determination of the accuracy and precision of sulfur content in petroleum
products by ultraviolet fluorescence. Sulfur content exhibited good linearity with the regression
coefficients 1 at the concentration ranged from 1 to 10 mg/kg and from 10 to 100 mg/kg. For de-
termination of sulfur content in 50 batches of gasoline, diesel and aero coal, the relative error of
ultraviolet fluorescence is within 45 batches of less than +3.8%. The relative error of the energy
dispersive X-ray fluorescence spectrometry is several times or even dozens of times than the ul-
traviolet fluorescence method. The accuracy is low, and the precision of ultraviolet fluorescence
method is less than 3.44%. The results show that the sulfur content in petroleum products is high
accuracy and precision measured by ultraviolet fluorescence.
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SR RICIE R FI ST IR EH A4S HIRFEL3.8% AN, T BB (L BIX ST 2R 5% e e v AR X iR 2 6 A B LA
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R (CL T AR A AE . S TR IR AU R, RN A5, 2018 4E 1 A L Hil, &
0 PRl P St ] T R[], BRI I S R OB A e A R (OB R B UL S A TE, AU
Ma 5 A i = S KR, SIS IR, DR A A v TR B0 1Y — TR AR AR (2] [3]. ARG
BRI A B AWE 4 A5, BARERR RSB, (RR BRI . H AT S50 = 5 F Al il
77 i AR R T VR R B R R (L X MR TOOGIERE . KB X IR E AR A Ok
Re B (A A X SRR T B, (A, I HL 2 F TR & SR i s Kk
X ST CTEE WD, SRR, (A& S, MR EE R, RBER, A%
U F 326 43 50 BB 3 Lt 2 i3kt ARG 36 A 0 1 792561 7] AU SC 32 BRI 72 1 28 40 5 D I A 52 A 3 77 i o
AR & S PO ERA S 2
2. SEIOERSY
2.1. KIGRE

ORI R B A B K H AR ASTM D5453-16 [8]. EEVSTEREMISIE T, FEATE 1050°C (IR
TrEAEAL, BRI SOy, SO, TERRE B IR AME U T AR BURAS, SR SO, BRIT
AR RRBOEEE T, R I6(E 5 it A R R IR AT I, RS SR A S e 5 S A
AR L MR SC G R[9] [10] [11]e SR HTT

S+0, =S0,

SO, +hv — SO,
SO, — SO, +hv
2.2. (UBRSLEHRIESHE
SRIINEESE (S LI
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2.3. {aHIFRIERLZ

FH 8 Ao 600 5 A it it OB 2 i, D7 VAR I 40 B A R AR AR VR AR AR 4L, AR SR
HHUT 1 mg/kg, 3 mg/kg, 5mgkg, 7mgkg, 10 mg/kg, 30 mg/kg, 50 mg/kg, 70 mg/kg, 100 mg/kg fit
SRR VAU AR HE I 2, AT B T RGN B A A B L A HEATRE S A AT N RS B Bk
FE B S5 PR el 2R LU, R e RS TR AR IO & & 1~10 mg/kg BRARMERZE 2014 1 FrzR, 10~100 mg/kg
b T 2 n ] 2 P

2.3.1. FREHIZ 512
1~10 mg/kg F1 10~100 mg/kg FrE i 2k 77 72 LA K 2R I AH 5C RN+ 2 Fow, IZR 2R MM O R A0
r=1, LML REF.

3. BR 51118
3.1. FRIMRA A EMNRERES RER

FEAN BRI R B BT X B85 6610 B%t 3k T 50 HEvka = T S ERE,
FRYSIH 32 FEVR, L8 13 HER, U S LR, BRI IE, BCPIEHE, BIELE RS g Bk s,
FHAHRZE | NEINES ] K HIFEIRTRZE, FFRZE 2 N X-0OWES ] RN RZE, 4558005 3 .
3.2, BINKINERETRE A

DL K45 RS A, HAN BRGNS 45 B AN GE L X BT 289 6 6 1S A0 45 it 45 51 A szl

Table 1. Instrument and experimental operating conditions
F 1. RS SRRER N
(& SR Eri AR HEFER

IR AX 1050 °C 4ifE: 99.99% 4lFE 99.75% 5uL
(Antek 9000 s) Jikk: 50~200 mL/min  ¥if& 400~650 mL/min 10 uL
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Figure 1. Sulfur standard curve of 1~10mg/kg
& 1. 1~10 mg/kg FRfr L
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Figure 2. Sulfur standard curve of 1~10mg/kg
& 2. 1~10 mg/kg FEARERZ

Table 2. Standard curves of different concentrations

2. TRIRERFRIERZ

100

Rl (mg/kg) 287 72 R REL
1~10 y=1219x+ 1601.7 r=1
10~100 y=145.03x —242.32 r=1

Table 3. The result of Sulfur Measurement with different test methods and the result of factory inspection

%= 3. PRI A EMNRMERS wER
wS EE £INE(mg/ke) " #i(mg/ke) X-PIEE(mg/kg) HEXRE 1 (%) HERHRZE 2 (%)
1 b 13.66 13.2 46.8 35 2.54
2 pa::! 13.49 13.5 40.9 -0.074 2.03
3 pa::! 3.00 3.0 11.5 0 425
4 pa ;! 5.70 5.7 64.0 0 10.23
5 b 7.30 7.3 74.0 0 9.14
6 babi 10.22 10.4 57.4 -1.7 4.52
7 b 18.71 19 82.8 -1.5 3.36
8 b 8.95 8.8 424 1.7 3.82
9 b 8.93 8.8 41.2 1.5 3.68
10 bk 8.95 8.8 42.0 1.7 3.77
11 bk 8.91 8.8 4.4 12 3.82
12 bk 8.93 8.8 41.9 1.5 3.76
13 J5H 8.96 8.8 41.8 1.8 3.75
14 b 8.94 8.8 41.6 1.6 3.73
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Continued
15 pa::! 8.95 8.8 43.4 1.7 3.93
16 b 8.99 8.8 42.0 22 3.77
17 babi 8.95 8.8 41.8 1.7 3.75
18 b 6.20 5.9 46.1 5.1 6.81
19 b 8.94 8.8 419 1.6 3.76
20 b 15.10 15.8 56.7 —4.4 2.59
21 b 10.31 10.4 57.4 -0.86 4.52
22 b 6.23 6.6 40.9 -5.6 5.20
23 b 12.80 13.7 424 -6.6 2.09
24 b 9.44 9.5 493 -0.63 4.19
25 b 7.52 7.8 38.9 -3.6 3.99
26 b 38.09 38.1 91.2 -0.26 1.39
27 b 9.78 9.8 44.0 -0.20 3.49
28 bk 3.36 34 30.7 -12 8.03
29 b 9.59 9.8 51.0 2.1 4.20
30 pa::! 32.49 32.3 68.9 0.59 1.13
31 b 8.66 8.5 36.8 1.9 333
32 b 7.52 7.8 38.9 -3.6 3.99
33 L3l 6.36 6.5 382 -22 4.88
34 L3 420 4.0 13.8 5.0 245
35 L3 8.67 8.6 175 0.81 1.03
36 L3 33.51 33.5 81.8 0.030 1.44
37 L5 7.57 7.5 31.1 0.93 3.15
38 L5 6.70 6.7 56.6 0 7.45
39 Lesm 523 5.2 38.0 0.58 6.31
40 Leih 7.61 7.91 51.4 -3.8 5.50
41 L3 3.42 3.6 30.9 -5.0 7.58
42 L3 36.20 35.9 41.7 0.84 0.16
43 L3 8.30 8.6 17.5 -3.5 1.03
44 L3 6.21 6.2 13.9 0.16 1.24
45 Leim 5.50 6.1 12.4 -9.8 1.03
46 g 40.81 40.9 102.8 -0.22 1.51
47 frtg 30.50 29.6 77.6 3.0 1.62
48 Bt 40.36 40.1 96.2 0.65 230
49 Bt 9.13 9.2 59.4 -0.76 5.46
50 Bt 66.70 66.3 1252 0.60 0.89
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Table 4. Precision analysis of different samples

4. FERHBEESH

(=N ¥ 2 ¥m3 4 S
1 4.92 6.13 36.14 48.77 9.12
2 4.48 6.18 36.26 46.60 9.47
3 4.56 6.20 36.21 48.06 9.30
4 4.68 6.15 36.20 48.15 9.25
5 4.46 6.18 36.16 49.43 9.19
6 4.52 6.17 36.23 47.98 9.33
RSD (%) 3.44 0.37 0.11 1.79 1.19

{8, BTSSP OT R SR E AR 2E, SR 2 P, AR 50 SRR de, R
5 AT SRR ZE K T+4.4%, RN 45 S0 b AR R Z BIAE L3 8% Vi I A, A B Y
AEREE . TMAE 50 #LR AT dhdr, AR Rl X HERTOOEIEENSE L5 R SR ZE L, AXTHR
ZEBRK, REINER UG T, B mT DU H S At A ™ i v BT &5 B R A 0 o ) v
HRZ .

3.3. BERRNBEESH

IEHUSEI = FOMA ™, R AN ENE R S &, AR RIE NN IR, FEE T R 4.

15 3 o, BRI S R E 7SR I A AR BT, BERD 1 AR BRI R ZE Y 3.44%, FE 2 1
FAXF BRI 254 0.37%, FESD 3 A PRI ZE N 0.11%, KRG 4 BRI AR ER 258 1.79%, FE& S 1M
IBRUEDR 228 1.19%, oM Al = i R 2 5 25 R A S AR E R 22350 /N T 3.44%, 7T DL BSR4 98 i A
B RUFIRIRE 5 R

4. g

M R JATRI LA 5 7E 50 #LREV . S8 A ™ b, AR E 45 R S
J AL ES AR R ZE BN, A 45 MRS RAEL3 8% B N, R REFAERvE, 1R E (il X 45
JEEIMA KR S RS ) A R Z B TR Al fh 2 I E N NEE R H TRl
i AR 5 B2 R A AR AR 22 /N T 3.44% . SEIREIRRN], AN RIGIE N E A i s B & B R A
BRI HERR L RORS 2 B2, A7 ARkt AR IR EOR, TR Ak X S 29 W2 AN 1 T TR 25 & A0 A
7 ARSI

EHEWmHE

B X BARFREES T (21175017), K& HFrAEAL 7% B 225 5t H (DLBZH-ZJ 2015-12045).
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