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Table 1 The blank value of carbon and sulfur in

different flux with and without pre-treatment

w/ %
fife 2 14 A M
The blank value of carbon The blank value of sulfur
Bl )
Flux RGWAE  BAME KREWEE  BAEE
Without With Without With
pretrealmem prelrealmem prelreatmem prelrealmenl
4l gk 0.00077 0.00035 0.00032 0.00011
4l 45 0.00071 0.00026 0.000 34 0.00012
4l i 0.00078 0.00022 0.0005 0.00008
58 0.000 69 0.00023 0.00021 0.00007
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Table 2 Test phenomenon and the results with different flux %
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Table 3 Test phenomenon and the determination results of carbon in nickel-based corrosion resistant alloy

K-500 sample with different mass of flux

I G SN JEREIL S 21 g e il £ G 1R 25 BRI RSD
Bl R o i N ; _
Test Fl o Fusion Situation of infrared Found (n=6)/
No. Hx mass phenomenon absorption curve w/% %
1 0.10g Cu-0.10g Fe N EEE)=2 0.125 3.5
2 0.20g Cu-0.20g Fe A5 RS EEE()=2 0.127 1.4
3 0.30g Cu-0.30g Fe e RE SR I 70 X5} R G #i 2 0.130 1.0
4 0.40g Cu-0.40g Fe ST A RE IR Tt R 0.125 3.1
2.3.2 BHINE B AE R Bl 350 6 R L i ok A 4 K-500 #4705, 25

i NS00 5 vk L 0 R A [ S8k M AS ] 4 4 B 4]

BWE4, WFEAPR,YEH 0. 4g8-1.50g 8K

x4 TEBBAAEVNEREMMBESE K-500 XEPRHNKERKMUESER

Table 4 Test phenomenon and the determination results of sulfur in nickel-based corrosion resistant alloy
K-500 sample with different mass of flux
R 55 . - RIS 21 A1 W S 0 14 18 5L 7 A RSD
I Bl 790 FH L L . . _
Test Fl - Fusion Situation of infrared Found (n=6)/
No. Hx mass phenomenon absorption peak w/% %
1 0.30g Fe-1.30g W SRR A M i 2 AN - i A 0.0033 3.6
2 0.40g Fe-1.30g W A IEREA M i £k I 46 2 0.0035 2.4
3 0.40g Fe-1.50g W JE RO W iy £ % Bk G 6 2 0.0037 1.5
4 0.40g Fe-1.70g W R AR ih & To i e 0.0035 1.6
5 0.50g Fe-1.70g W FEHEENT A R il £k TG 4 2 0.0034 2.6
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Table 5 Influence of sample mass on the determination results of carbon and sulfur in
nickel-based corrosion resistant alloy
P e JLH I 5E I E RSD/

Sample mass/g Element Found w/ % Average w/ % %
0.10 C 0.0335,0.0318,0.0321,0.0331,0.0304,0.0319 0.0321 3.4

’ S 0.00295,0.00283,0.00311,0.00324,0.00298,0.00279 0.0030 5.7
0.20 C 0.0328,0.0321,0.0334,0.0335,0.0338,0.0329 0.0330 1.6

’ S 0.00271,0.00295,0.00278,0.00293,0.00286,0.002 83 0.0028 3.2
0.30 C 0.0331,0.0324,0.0334,0.0335,0.0338,0.0329 0.0332 1.5

’ S 0.00282,0.00289,0.00278,0.00284,0.00279,0.002 98 0.0029 2.6
0.40 C 0.0323,0.0315,0.0335,0.0346,0.0316,0.0311 0.0320 4.2

’ S 0.00241,0.00253,0.00267,0.00264,0.00264,0.002 81 0.002 6 5.2
0.50 C 0.0274,0.0301,0.0309,0.0307,0.0294,0.028 1 0.0294 4.8

’ S 0.00274,0.00261,0.00255,0.00263,0.00288,0.00273 0.0027 4.4
0.60 C 0.0311,0.0294,0.0304,0.0307,0.0292,0.027 1 0.0297 4.9

’ S 0.00253,0.00249,0.00273,0.00283,0.00265,0.00261 0.002 6 4.8
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Table 6 The verification results of calibration curve

w/%

JGZE Element PRUEY) T CRM PRUfE(E Standard value M 5%E {6 Found
C NIMONIC901 0.033 0.0318,0.0322,0.0332
Hastelloy215X HC5 0.132 0.131,0.133,0.131
S GBWO01502 0.0056 0.00522,0.00551,0.00562
: GBWO01624 0.0041 0.00409,0.00396,0.003 84
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Table 7 Precision test of carbon in nickel-based corrosion resistant alloy samples

R 2 5 I5E A 2 {H. RSD (n=6)/
Sample No. Found w/ % Average w/ % %
K-500 0.0831,0.0824,0.0825,0.0839,0.0835,0.084 3 0.0831 0.77
Monel400 0.157,0.155,0.155,0.156,0.154,0.157 0.156 0.78
Inconel625 0.00523.0.00521,0.00526,0.00525,0.00531,0.005 29 0.0053 0.70

x8 BREMESSHEHETIRMIBEELR

Table 8 Precision test of sulfur in nickel-based corrosion resistant alloy samples

R ) 7 {E FHIE RSD (n=6)/
Sample No. Found w/ % Average w/% %
K-500 0.00324,0.00315,0.00321,0.00328,0.00325,0.003 24 0.0032 1.4
Monel400 0.00108,0.00106,0.00112,0.00109,0.00112,0.00109 0.0011 2.1
Inconel625 0.00183,0.00175,0.00174,0.00179,0.00177,0.001 81 0.0018 2.0
2.7  hnER BRI T B R A0 3R T R 5 B R AT AR 1 O g, A

e PRS2 06 7 5, 0P AR R TR ol A A il R K500, AN [) 3 A 56 o 500 A 18R 0 0 SRR v R S B R AT
Monel400 #EF7TIE L I B A A 6] & ) i An o 25 R W3k 9 ik 10,

R REMME S B ERE IR E B

Table 9 Recovery test of carbon in the sample of nickel-based corrosion resistant alloy

K FE %% 5 Sample No. MEE Found w/%  hidniE Added w/% M M5 Total found w/ % [8] i . Recovery/ %

0.0409 0.122 95

K-500 0.0831 0.0823 0.167 102
0.118 0.198 97

0.163 0.251 103

Monel400 0.157 0.152 0.304 97
0.261 0.427 104

xR 10 REWMRASLE PR MR E LS

Table 10 Recovery test of sulfur in the sample of nickel-based corrosion resistant alloy

B4 5 Sample No.  WE{H Found w/%  Jids&E Added w/% 45 S Total found w/ % [7 5 % Recovery/ %

0.00154 0.004 70 96

K-500 0.00323 0.003 33 0.006 54 99

0.004 85 0.008 25 104

0.006 46 0.00961 99

Monel400 0.00108 0.00101 0.002 14 105

0.00213 0.00322 101
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Determination of carbon and sulfur in nickel-based

corrosion resistant alloy by high frequency

combustion infrared absorption method

YANG Xiao-gian, TAN Sheng-nan,QI Zhen-nan,GUQO Sheng-jie
(HBIS Group Technology Research Institute, Shijiazhuang 050000, China)

Abstract: The experimental conditions for the determination of carbon and sulfur in nickel-based corrosion

resistant alloy by high frequency combustion infrared absorption method were discussed by preparing cali-

bration curve using certified reference material of nickel-based alloy with similar content. The effect of flux
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type, dosage and sampling mass on the determination was mainly investigated. The results showed that the
combustion of sample was complete and the infrared absorption peak was symmetrical and smooth under
the following conditions: 0.30g of pure copper-0.30g pure iron and 0.40g of pure iron-1.50g of pure
tungsten were used as flux for the determination of carbon and sulfur. Meanwhile, the relative standard de-
viations (RSD) of results were minimal. When (0. 300+0. 005) g of sample was used for the determination
of carbon and sulfur, the sample would not overflow after melting and the RSDs of measurement results
were minimal. The results indicated that the correlation coefficient of the calibration curve of carbon con-
tent was »=0. 9998. The limit of detection was 0. 00012% and the limit of quantification was 0. 00040 %.
The correlation coefficient of the calibration curve of sulfur content was » =0. 9999. The limit of detection
was 0.00011% and the limit of quantification was 0. 00036 %. The experimental method was applied for
the determination of carbon and sulfur in three nickel-based corrosion resistant alloy samples. The found
results were in range of 0. 0053%-0. 156% and 0. 0011%-0. 0032% , respectively. The RSD (n=6) of de-
termination results was less than 1% and 3%, respectively. The nickel-based corrosion resistant alloy sam-
ple was determined according to the experimental method. The spiked recovery tests of carbon and sulfur
in sample were conducted by adding different dosages of standard reagents (lithium carbonate and potassi-
um sulfate, respectively). The recoveries for carbon and sulfur were 95%-104% and 96 %-105%, respec-
tively.

Key words: nickel-based corrosion resistant alloy; high frequency combustion infrared absorption method;

carbon; sulfur





