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was added to 1g of Hijiki sample, the recovery of
DMAA was 99.7 95 and 99.4 94, if this amount of nickel
was present. (3) When a Hijiki sample was digested
by three types of acid mixtures, (a) sulfuric and nitric
acid, (b) sulfuric, nitric and perchloric acid, and (c)
sulfuric, nitric, and perchloric acid containing nickel,
the last method which was proposed in this paper
gave the highest value of the arsenic content.
(Received Sept. 25, 1980)
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Table 1 Experimental coniditions of spark
source mass spectrometer

Instrument AEI MS7
Instrumental parameters Objective slitwidth 120 pm
Accelerating voltage 20kV
Magnet current 235mA
Sparking conditions Spark voltage 40kV
Pulse duration 25ps
Repetition frequency (10~300)Hz
Vacuum Analyzer 1x10-8 Torr
Ion source 1x10-6 Torr
Detector Ilford Q.

Developing conditions Developer : ID-13, 20°C, 3mm

Fixing : Fuji fixer, 5mm
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Fig. 1 Influence of elapse of time on the sulfur

concentration in the 3¢S enriched spike
solution
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Table 2 Effect of dissolution method on sulfur content of steels

HNO3+HCI (1+1) HNO;+HCI (1+3) HNO;3;+HCI (1+3) HCI+ Br;
Sample +KCIO; (A) +Br; (B) (C) (D)

% (%) c.v. (%) z (%) c.v. (%) % (%) c.v. (%) % (%) c.v. (%)
JS§§°‘2{8535“(1§“:'0_009 %) 0.0075, 6.5 0.0076, 5.6 0.0076, 7.2 0.0071, 9.9
?gsrbf&fﬁcc(ls:o_oos %) 0.0041 7.0 0.0043; 4.3 0.0039; 6.1 0.00215 39.6
fsasrbfgosfcils : 0.006 %) 0.0046, 3.0 0.0032, 15.6
j?é?‘%‘;;’;;‘ig‘; 0.008 %) 0.00733 4.5 0.0072,4 6.2 0.0070, 6.8 0.0069; 7.2
gégshzﬂcﬁd(’s'?},.m %) 0.0066, 4.3 0.0069, 5.1 0.0065; 5.1 0.0067, 5.4
E‘.Slc:ctéoé?agzs i;o)n 0.0043, 8.7 0.0041, 8.9

%(9%) : Sulfur content (%);

Mean value of six determinations; c.v. (%) : Cocfficient of variation

NI I -El ectronic

Li brary Service



The Japan Society for Analytical Chemistry

284 BUNSEKI
MAFEORTHENIVAY, ThbbiiBliERLE
KEEH Vv A TRARBYBER T L L.

3¢3 HFHLIAHOEIE

RARCIFAET BIRE DR GAA I EIFTIC X » THie %
ZEnHLhTWS (RFETH0.0005 )0, T
B HAGi#E (Johnson Matthey $), Kl Fif > +
v o4 (URGALEER), SREMEEREREL NBS 191, iR » —
AV (BADXEHD —F V) 2T 28 & S Ol
HHOEEZ R~ Te. L OMR%E Table3 wiRd. LTh
FRORKE LBV BELOVEERS ZUATHD, A
FIHIO TR 0 B LAOPTBERNT—HR LT 2% O THEE
DOWHEERE, T7ebbA (1) O Ry LT, chb
DfED EHfH 325/385=22.6 DfEX 2. 328 & S
DAY b FREC BT HMOTHEC X % BT~
FeFER, Bz b $Zn?t, 180, fo Vi X BB Ion
st B MS A8 2 oWCREMAR AR BIE L.
325 /45 =0.169; {C.V.(%)=3.1}, 33S/3S =0.00203;
{C.V.(%) =4.2}, 3S/345=0.00314;{C.V. (%) =3.8}
THote, ZOfiik 5 BIERHELRE LicED FIHE
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Laboratory D{RFEMH X b 153 % & 325/35=0.1625 &
foh, WEI NIl 0.169 LR LD ERH LR, &
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Table 3 Isotope ratio of natural sulfur

. 325 /34
Materials 325/348 c.v. (%) referensc{: v?\lueT
Elemental sulfur 22.7; (n=8)1t 3.4
Carbon 22.24 (n=5) 4.0 Average 295
Na,SO, 22.9¢ (n=5) 3.9 =22.654+0.82 -1
NBS 19f 22.7; (n=5) 3.2
1 Ref. 15); {1t Number of measurements
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Table 4 Determination of blank values of sulfur
in high purity graphite powder, reagents
and zinc used

Materials % (mg) c.v. (%)
Graphite powder®? _

(A) (lg) 0.0019 (n=6) 18.6
Graphite powder? _

(B) (lg) 0.0027 (n=6) 7.1
HNO; (50 ml) +KCIO; (1g)® 0.0005~0.0007
HCl (50 mD)® 0.0002~0.0004
Zinc (99.999 %), (5g)® 0.0001 ~0.0006

a) Ringsdorfi’s graphite powder; b) National spectroscopic
powder (SP-1); «¢) Special grade (Koso Chemical Co.); d)
Coefficient of variation
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Table 5 Analytical results of sulfur in steels by isotope dilution-spark source mass spectrometry
_ Other method (%)
Sample v?;li‘;d?;g) S found (%) @) ev (P Lo X Ray
. Blue? fluorescence®’
0.0076,, 0.00734, 0.00684,
J%%elﬁgffu”ur 0.009 (0:00742% 000752 00078 ) 0.00747 4.7 0.0069
St am o (B OBl 08)  omm e oom oo
f 0.029;, 0.028;, 0.026s,

T 0.031 (c:0285; 0l027,; 00msy” ) 0-028; 32

llﬁ%vg ?gi?y steel 0.024 (ggg%:, 0.023,, 0.023;, ) 0.022, - 2.8

a) Coefficient of variation; b) Ref. 2); c) Ref. 5)
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Morimasa SarTo and Emiko Subo (National Research
Institute for Metals, 2-3-12, Nakameguro, Meguro-ku,
Tokyo)

Determination of sulfur in steels by the isotope dilu-
tion method using 34S enriched sulfur combined with
spark source mass spectrometry was studied. The
spike solution is prepared by dissolving elemental 3¢S
in nitric acid and potassium chlorate. Five gram

- of sample is dissolved in a mixture of 50 ml of nitric

acid and 50 ml of hydrochloric acid containing 1g
of potassium chlorate and the spike solution, and the
resulting solution is evaporated to dryness. The re-
sidues are dissolved in hydrochloric acid. After re-
duction of iron by zinc, barium chloride is added to
the solution to precipitate sulfur as barium sulfate,
then the precipitate is filtered and ignited. The ignited
residues are mixed with graphite powder of high purity
and pressed into electrodes. The instrument used is
an AEI MS-7 mass spectrograph and the ion detector
is an Ilford Q, photographic plate. This method
was applied to the determination of sulfur in the JSS
and NBS standard samples and the results obtained
were in good agreement with those obtained by other
methods (absorptiometric method by Methylene Blue
and others). The relative standard deviations were
within 5 2.
(Received May 28, 1980)
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