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Fig. 1| Combustion tube and assembly

A : Porcelain combustion boat; B : Copper wire; G:
Silica glass wool; D : Silicaglass combustion tube
(diameter : 50 mm, length : 800mm); E : Electric fur-
nace with regulator; F : Thermo couple; G : Receiver
(Na;HgCl, solution)

B BIEkER(IT) 27.2g Lk bV VA LLT7g%
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HERbS+ v A AT SERTCEERB T 1000C ¢
EELE.

tF4 i< /SR ARECARELTEH
BEEhTvwadboEHLx.

HEHEE - b Y v ARBEIETR - BOKERERS Y VA2
g%, KZs» LT 500ml RHFRTZ (BEELLTH
1000 ppm). KIXFEHYKE EHENICER, BHLT
Avws., Th2ELR2VERICIVEELT, TF7
7uuKEBF Y Y ABKTHERL, 10ppm DR
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AREBY : BEXHORBRBL T DDIT, BX
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WEhTWBZ ERnahb, kIS hie.
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8 Table 1 Addition test
< S (ng)
S added as - Recovery (%)
Calculated Found
31.2 30.8 99
BaSO, 3L.1 31.2 100
31.1 30.7 99
40.9 41.8 102
FeS$; { 43 41.2 101

Samples were made by mixing barium sulfate and pyrite with

0 - 20 40 60 3'0 ](l)o obsidian to contain 0.031% and 0.020% sulfur, respectively.
Sulfur, pg/50 mi
Fig. 2 Calibration curves 3.5 BRDELER
—@—Na;SO; (absorbed in vanadium pentoxide); Eﬁﬁk%ﬁ"ﬁﬁﬁ)bé BT, flJJZuiJi (&% 1946 ff—f’»é'ﬁ')
—(QO—Na:SO
o EEFE LTIR DR LEREST - i R% Table 2 T
3.3 MR & B Y. AR L, REEFR 0.019% XL, ShE

Gupta® |3 BREEER % (900~950) °C & L 7-2%, 1000°C DO VK UERTHEMNIRZE £5% LN CERTES. £
AEIE, BEMOSET BTV SR B0l  ROSMCRSE b 2EERET - T, KRREN
BT (900~950) °C ASEETH o o WULMERERE T OEHThEIVLALTRD.

B DI, MBS CEEE Ah T b — RS

Licgic B s h a5 o % HIE LT Fig. 3 218/ Table 2 Precision of analysis
Fig. 3555 X 51, SHERE 1000°C T o 7o Run I
BaiE, 30 ST HIEEIE 100% BEIRSh5 1 o
Andesi :
5, KA L HIE L TR 40 SR g0l (&nﬁma 2 o8
Lave 1940 4 0.020
.15g taken 5 0.018
L Mean 0.019
100! -9 o Standard deviation 0.0008
« 36 HERERCSSEREAOE
5 e HE R VRSRICK »C, ERECELSEDS
gt NHHBIRFEL BT, EARRE(0.1~0.3) g &
s} WTHEOERZ R/, Table SOEERLD, HiloD
J_ BRCX5EBHEOER W EBDNS.
20
| Table 3 Precision of analysis (different amounts
0 210 40 % 0 of sample)
Time, min Sample taken (g) S found (ug) S content (%)
Fig. 3 Effect of combustion time on recovery 0.1004 18.6 0.019
Sample : Andesite (Sakurajima Lava 1946) 0.1500 28.0 0.019
0.2007 40.6 0.020
0.2505 51.1 0.020
3.4 TWNRRR 0.3003 56.5 0.019

AEICX Y, Wikhd s VTG E LCHEET S Sample : Andesite (Sakurajima Lava 1946)
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3.7 fhDHHICK B ERMEDLR
EHELPEITHE L A X0 VB wrsER
HEAEIC X 5ERBEDOHEETV, 5% Table 41z
Nlic. MAEICX 2ERMERERICI—%L, @F
BOBHEEZHE»DD T ERTE I

Table 4 Sulfur content of igneous rocks

S content (%)

Sample
A B
Sakurajima Lava (1946) 0.019 0.019
0.019 0.020
Kilauea Lava 0.011 0.010
0.012 0.011
Tokachidake Bomb (1962) 0.003 0.004
0.005 0.003
Shirataki Obsidian <0.00] <0.001
Imari Obsidian <0.001 <0.001
Himeshima Obsidian <0.001 <0.001

A : By the present method; B: By the tin(II)-strong phosphoric
acid method??

4 %

MR LICERRB 2 BERL N> o0 A LIBYT, &
REBULHD 1000°C Chsh L, Fod: Li-Kiks #iEh
LSBT T AT EIC XD, Hi{bd s VidpEsiE
ELTEENIFHHITRTBbHZ L L%, ohy
TR/ oukKERERS LY O ABBCEIN L CRELE
W0, WROBNESE L DE FikE 228 nm CHIET
driicky, R, OMHECEATORETERTS
FEEHESL Lz, AECX5ERET, 2AX-3HY VR
BWO X DERME X< —F L. MREERERIE 40 4R
TH BN, TOBROENERIEIRINERL O TREBIEE
ZEET, BOCENMCES, MELFETHHER
bhd. BE0.1~0.3) g #Fv, HESHEEN0.02%
XL, MEXERE £5% DUNCTERWRETHS. ERT
FRIZ£mE 0.001% TH5.
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Combustion method for the determination of
total-sulfur in igneous rocks. Yoshiko ARIRAWA*,
Takejiro Ozawa** and Iwaji Iwasaki*** (*Depart-
ment of Chemistry, Faculty of Home Economics, Japan
Women’s University, 2-8-1, Mejirodai, Bunkyo—ku,
Tokyo; **Department of Chemistry, Faculty of Science,
Tokyo Institute of Technology, 2-12-1, Ookayamas,
Meguro-ku, Tokyo; *** Department of Chemistry,
Faculty of Science, Toho University, 2-1-37, Izumi-
cho, Narashino-shi, Chiba)

A rapid and simple method for the dctermination of
total-sulfur in igneous rocks has been developed by
combining combustion method with ultraviolet photo-
metric method. Sulfur trioxide formed by igniting
samples with vanadium pentoxide at 1000°C in a
current of nitrogen is reduced to sulfur dioxide by
copper wire heated at 950°C. After sulfur dioxide is
absorbed in sodium tetrachloromercurate(II) solution,
the absorbancy of this solution is directly measured in
the ultraviolet region without any procedures for color
development.

Only small amount of powdered samples from 0.1
to 0.3 g in weight is used in this method. Each sample
is placed in the porcelain combustion boat and then
mixed with 1 g of vanadium pentoxide. Ten milliliters
of sodium tetrachloromercurate(II) solution of 5x 10—
M are added into each of two receivers and diluted to
30ml. Then the boat is carefully introduced into
the hot zone of a combustion tube of silica glass heated
at 1000°C. The mixture is ignited in a slow current
of nitrogen for 40 minutes. Sulfur dioxide is absorbed
in this solution as disulfitomercurate(II). After 40 min-
utes’ ignition both receivers are disconnected and each
of the contents is diluted to 50 ml with redistilled water
respectively. The absorbancy of each solution is
measured at the wavelength of 228 nm against the
104 M sodium tetrachloromercurate(II) solution using
10 mm silica glass cells.

The results were in good agreement with those by
Tin(1I)-strongphosphoric acid method reported before
by the same authors. The accuracy of this method is
524, at the total sulfur content of 0.029;. The total-
sulfur content of as low as 0.0019, can be determined.
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