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Determination of Carbon and Sulfur in Pure Silver and Silver Alloy by High Frequency
Combustion-infrared Absorption Spectrometry

SHEN Shanwen
(Sino-Platinum Metals Co. Ltd., Kunming 650106, China)

Abstract: The content of carbon and sulfur in pure silver and silver alloy was analyzed by using infrared
absorption, and the related analytical conditions were established. Under the given analytical conditions,
the method has advantages of being accurate and time-saving. Satisfactory analytical results can be
obtained for the samples containing carbon in the range of 0.005%~0.12% and sulfur in the range of
0.005%~0.099%. The relative standard deviation, standard addition recovery rate is 3.3%~10.9%, 91%~
120% for carbon, and 2.8%~10%, 91%~120% for sulfur, respectively.
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HCS-140 B4 S 2L AN Bt 23 B A (L R gL A
")) BT A9k C<<0.001%, S<<0.0005%; ki
C<0.001%, S<0.0005%; 4%k C<0.001%, S<
0.0005%; FIRH (T4l HiHE: 23 mm X 23 mm,
1300°C FRI%E 4 h DL E, AHJEHRTESRLE. B
Frff: YSB C 28095-94. YSB C 13126-94. YSB C
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Tab.1 Analytical results of different flux (n=11)

ff COyv SO, MK, R, S/ R4
WK BocER, PALJERSa g AR, K
FLIER MR SRR S E (e . FTDCRATAS
INFE &R RAA S AR dh AR R e — S
IOANBIIET], AZAR R 26 BEAT I, ASEANER =S
FHELFI R o
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2.1 BOEFIRSREIR M,

DRIIAAF =R 5. B SIREEB G
FIEATIE , RERIBEFIEAT 11 JCHATIE, 5E
PRI 1.

. 5 B L5 e g W5z F31E /% i 22/ % FES bR {22/ %
C S C S C S
Agt+Fe+tW 0.3+1.0+0.3 0.121 0.052 0.00062  0.0015 0.94 10.8
Agt+FetSntW 0.3+1.0+0.3+0.3 0.123 0.048 0.00145  0.00035 2.34 2.65
Agt+FetCutW 0.3+1.0+0.3+0.3 0.120 0.045 0.00078  0.00037 1.27 2.30
Ag+Fe+KClO;+W 0.3+1.0+0.2+0.3 0.122 0.098 0.0019 0.0087 3.23 8.95
Ag+Fet+KClO;+Sn+W 0.3+1.0+0.1+0.3+0.3 0.119 0.099 0.00397  0.0116 3.27 7.23
Ag+Fet+KClO;+Cu+W 0.3+1.0+0.1+0.3+0.3 0.123 0.100 0.0039 0.0081 3.18 8.08
Ag+Fe+KClO;+W 0.3+1.0+0.1+0.3 0.120 0.100 0.0138 0.0041 0.477 6.20
Ag+KCIO;+W 0.3+0.1+0.3 0.121 0.097 0.0085  0.00057 0.29 0.47

R ARG R IR S R(RESEON C: 0.120%, S: 0.099%.

M1 R L,  BEAE BRI, X
TR B B 2 5 G R ISR 1T,
TR BE R AR ERE SR, SRR E JL PR A
SCEEH: IINERREEBNIET S, B e g5 1
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5 TRFERM 0.1~1 g B, XFBR. B E 45
BRI, SRR LEHARER N 0.1 g i, R
PR, DTESRIS KA RVFRIVER N, RUSAT AR
BRSSP KT 0.5 g i, BB RREZ

Gy Kilk, FEIK BRI E 5 ARG, BB,
[ B IR BT A B G e 2 0.3 g B,
R BRgE RUER, SRR AgtFe+KClO+W
(0.3 g+1.0 g+0.1 g+0.3 )& A B, FHXS Fr i
ZERRR: 0.477%; Bii: 6.20%.
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W3 A R FE, TAFEBE . AR IE R E
SAETFPATIE 119k, ER I 2. e P41
b U i 22 (SD) « FH X Bs 18 A 22 (RSD) 43 73 M = Bl
0.0049%-~ 0.12%- 0.00016%~0.0054%- 3.3%~10.9%,
B 0.0050%~0.10% . 0.00014%~0.0036% -
2.8%~10%.
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Tab.2 Precision of analysis
PR TG PRAE(E/ % T5E 55 58/% FHIME/%  SDI% RSD/%
. C 0.12 0.12,0.12,0.12,0.12, 0.12, 0.13, 0.13, 0.12, 0.12, 0.12, 0.11 0.12 0.0054 45
Al S 0.099 0.105, 0.096, 0.101, 0.10, 0.095, 0.098, 0.096, 0.100, 0.105, 0.097, 0.103 0.10  0.0036 3.6
Ag2! C 0.012 0.0098, 0.011, 0.013, 0.010, 0.011, 0.011, 0.012, 0.013, 0.013, 0.010, 0.011 0.011 0.0012 10.9
S 0.010 0.0095, 0.0096, 0.012, 0.010, 0.012, 0.011, 0.0097, 0.012, 0.010, 0.012, 0.011 0.011  0.0011 10.0

0.0047, 0.0050, 0.0050, 0.0051, 0.0049, 0.0050,

C 0.0050 0.0049 0.00016 3.3
Ag3' 0.0048, 0.0046, 0.0050, 0.0048, 0.0050
8 0.0049, 0.0048, 0.0050, 0.0051, 0.0050, 0.0050,
S 0.0050 0.0050 0.00014 2.8
0.0050, 0.0047, 0.0050, 0.0052, 0.0048
K 3 7R SN Bk 4 pron.

Tab.3 The accuracy of analysis

K A%f 4 HEEHBEE AGTIHE
GHAE TR SE/% W EAA /%% .
ZA8/% Tab.4 Calculation of the standard free energy change AG®
TR 0.12,0.12, 0.12 0.00 K AHKI AS(UK) AGIUK) K 1gK
g
S 0.099 0.098, 0.099, 0.099 0.001 873.15 -487.946 -89.375 -409.908 3.34x10%* 24.524
A C 0.012 0.012,0.012,0.012 0.00 1073.15 -483.908 -85.193 -392.483 1.28x10 19.105
g
S 0.010 0.010, 0.010, 0.011 0.001 1273.15 -490.527 -91.194 -374.423 231x10"° 15.363
Ag3? C 0.0050 0.0050,0.0051, 0.0050 0.0001 1473.15 -490.203 -90.953 -356.216 4.28x10'? 12.632
g
S 0.0050 0.0050, 0.0049, 0.0049 0.0001 1673.15 -490.52 -91.15 -338.012 3.58x10'" 10.553
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AR E R AR S AT ACGEEAT T AR
FE i R BRI I 2 o« %o 22 Fh B A Rk AT
TXILEA LW, MmN ERRAE RS, W]
DI AR i 78 20 A e, 75 381 S R A ) 000 1

I 3% H Fe+KC105+W (1.0 g+0.1 g+0.3 g)/EB)
FEH), X 0.3 g HRE A AT IE, B BRI E 25
RGP AAEFEA —E, W B AR AR HEAR 22 (RSD)
WA 3.3%~19.9%, A 2.8~10.0%.
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