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Abstract: For the sake of independent study on the requirement of the detection precision of the total sulfur contents in natural gas by the
ultraviolet fluorescence method, 22 samples of the same batch were tested repeatedly in eight laboratories by using different ultraviolet
fluorescence total sulfur analyzers. Then, the experimental data were processed according to The Code of Petroleum Products—Determi-
nation and Application of Precision Data in Relation to Test Methods (ISO 4259:2006). And accordingly, the requirement of the detection
precision of the total sulfur contents by the ultraviolet fluorescence method was determined. It is indicated that under the condition of re-
peatability/reproducibility, the difference between two independent test results should not exceed the limit of repeatability/reproducibility
in the corresponding concentration range at the 95% confidence interval. This research result provides a reference for the result determi-
nation of total sulfur content tests by the ultraviolet fluorescence method, as well as a direct technical support for the preparation of the
ISO standard "Total Sulfur/Ultraviolet Fluorescence Method". Compared with the precision requirement of the current standard of Natu-
ral Gas—Determination of Sulfur Compound—~Part 8: Determination of Total Sulfur Content by Ultraviolet Fluorescence Method (GB/T
11060.8-2012), this research result is generally superior so as to be recommended to revise the above-mentioned national standards.
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R2 MUESHEBEEIRHIER mg/m’
FE
1 2 3 4 5 6 7 8 9 10 11
0.94 6.34 19.02 20.72 39.98 58.69  78.49  100.18 155.69  193.16 194.27
A 1.73 5.28 15.33 18.34 42.78 56.99  82.12  103.85 153.13 197.56 198.80
2.08 6.50 15.50 22.01 37.54 57.27  81.08  102.33 153.55  187.46 192.79
° 1.95 6.29 16.29 20.10 40.82 58.02  79.19 99.64 155.12  191.04 191.30
1.59 6.00 15.08 19.61 40.83 60.07  80.27  100.37  151.32  188.54 192.17
¢ 1.76 5.74 15.75 20.21 41.52 59.15  80.97  101.36  152.32  191.12 187.45
1.43 5.80 14.50 18.70 38.80 57.10  81.80  102.00  160.00  200.00 198.00
° 1.35 5.69 13.80 18.90 36.00 57.80  80.30 98.40 158.00  195.00 193.00
1.67 5.89 14.93 20.15 40.70 57.97  88.67  102.10  158.70  190.30 189.97
: 1.39 5.79 15.13 19.97 40.41 57.18 8334 10346  152.73 188.78 186.86
2.37 6.62 15.00 19.71 40.77 61.25 83.12  103.75  154.03 194.79 194.62
g 2.55 6.36 15.12 19.21 41.49 61.63 8431  105.50  150.70  197.31 195.66
1.54 5.84 14.80 20.00 39.80 56.00 81.50  100.20  150.50  187.10 190.70
¢ 1.44 5.62 15.10 19.80 37.00 5490  83.40  103.50  152.20  189.80 188.70
1.48 4.32 11.60 18.40 39.80 61.10  80.10 98.20 148.40  184.20 191.80
" 1.95 5.65 13.70 20.80 42.20 57.20  83.90 10240  153.40  192.40 195.70
&« mg/m® BALLARR I, FIE
R3 MERBBEEIRHIER mg/m’
A FE
W=
1 2 3 4 5 6 7 8 9 10
1.06 524 14.68 19.16 38.20 60.92 79.50 100.44 157.01 208.12
A 1.68 621 12.93 18.42 36.59 62.81 83.47 104.99 150.91 200.24
126 5.6l 14.72 20.44 40.39 65.16 80.87 104.71 153.23 203.53
. 139 591 15.29 20.84 41.05 64.08 80.17 101.00 153.66 204.76
1.72  6.08 15.38 20.41 40.60 64.59 78.42 98.73 144.96 198.07
¢ 156  5.92 15.14 20.61 40.78 64.95 79.46 98.37 146.94 196.63
1.43 5.62 14.50 19.40 39.10 63.70 80.50 99.50 144.00 200.00
b 146 572 14.80 19.80 38.60 63.00 81.40 101.00 150.00 201.00
1.68  5.96 15.34 20.82 40.63 66.13 87.92 111.16 156.60 216.93
. 139 581 15.69 20.58 44.57 66.99 85.38 105.72 163.43 210.63
221 5.95 14.65 20.09 40.57 64.08 83.04 100.95 154.18 206.97
g 202 575 14.81 19.73 38.30 64.79 81.97 101.61 154.76 209.86
1.51 6.03 15.40 20.40 41.00 65.00 79.80 101.00 150.00 197.60
© 1.58 585 15.00 20.60 40.60 65.80 82.90 99.90 152.00 201.60
1.98  6.10 14.90 20.40 40.30 64.10 80.90 101.20 152.90 209.50
" 1.91 6.28 15.50 21.00 39.80 66.30 82.50 106.10 155.00 213.20
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/(mg * m ~?) /(mg « m %) /(mg * m )
1 1.70 0.611 8 0.765 0 0.2511 0.414 4
2 5.86 0.564 3 0.717 6 0.442 6 0.556 1
3 15.04 0.688 7 0.691 9 1.109 8 1.523 6
4 19.79 0.3579 0.154 1 0.9935 0.9522
5 40.03 0.261 4 0.660 0 1.603 3 1.884 0
6 58.27 0.692 8 0.671 6 1.171 4 1.968 8
7 82.03 0.4214 0.746 1 2.052 6 2.480 7
8 101.70 0.259 0 0.748 2 2.063 0 2.0756
9 153.74 0.402 1 0.7318 2.3537 3.187 3
10 191.78 0.457 4 0.565 6 3.0311 4.380 2
11 192.61 0.250 2 0.484 0 2.498 9 3.5363
RS MERBEEEIRLEERR
B RGE ﬁﬁiﬁfﬁfﬁ T 1 ﬁm%%%ﬁ%ﬁfﬁ¢ﬁiiiféﬁﬁﬁﬁ $¢ﬁiiﬁﬁ%ﬁﬁﬁﬁ
1 1.61 0.690 8 0.675 1 0.188 2 0.308 6
2 5.88 0.785 5 0.705 5 0.271 8 0.2550
3 14.92 0.728 6 0.792 2 0.5123 0.6452
4 20.17 0.370 0 0.758 3 0.306 6 0.720 6
5 40.07 0.636 9 0.6525 1.2342 1.777 6
6 64.52 0.401 3 0.713 4 0.868 2 1.536 7
7 81.76 0.4159 0.047 2 1.5389 2.4833
8 102.27 0.3212 0.0557 2.399 8 3.4405
9 152.47 0.3515 0.1250 2.880 2 4.926 6
10 204.91 0.429 7 0.047 5 3.0030 6.209 9

BRI (5. (6) #ATIHE, AR ESIER
AFEHLERR, 458 W% 6 fis.
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mg/m’

WRPE VG W el HEVER AR
1~6 0.3034  0.400 4 0.8 1.1
6~20 07279 09196 2.0 2.6

20~100 14642  1.9395 4.1 5.4

100 ~ 200 2.6268  4.1547 7.4 11.6
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mg/m*), VIR SO VE R 25 0 5 T I R A
X AT e T A SR AR HER o2 AR bR HE R IR
111 XA P R AR B E R B, AR B HER) o 35
ARV HER AR , B 5 B B AE SRR R P B
AT 5 SRR LA it I X A 2 A4 8 5 K O P 22 2

w i T bR s ZERT 6 mg/m’ (IR EEEIA, =
SR I (4 B0 K F0 Vi 22 22 ) S A [ XA o
I HL 1 S b v m B0 P 30 T eV B o KR 22 Sk A
Ko AT 5286 2 B R R A i B o 255 B,
ASHIT TSR HORS 2 FE BRI BT B S hn

®7T AMRARSEEFRITEREEEZRNRARFREI LR

MimaE KT F R o 5 TR GB/T 11060.8 f % & 3R
/(mg +m ) R MR KRR ZE FEOLME B K RV 22 YRR RV R 2 RO B R RV 22
6 14.2% 18.7% 11.5% 31.3%
20 10.2% 12.9% 11.5% 31.3%
100 4.1% 5.4% 11.5% 31.3%
200 3.7% 5.8% 11.5% 31.3%
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