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DETERMINATION OF ARSENIC IN IRON AND STEEL

Synopsis:
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Because the distillation method for determmanon of arsenic needs a very long t1me and is
also tedious, the SnCl; reduction method has been developed to save the time required for

the analysis.
and steel.

In this.process, SnCl; is added to a solution of AsO,?

This procedure is most widely used for the determination of arsenic in iron

~"in 8N HCl! medium. The

solution is heated at 90°C for 30 minutes and metallic arsenic obtained is determined by titration

with NSO Ig and NEO Nazsgos.

Inaccurate results are often obtained in the determination of .
arsenic by this technique, because of the high temperature, and the influence of titanium.

This paper reports the results of experunents using the SnCl; with 12N HCl medium at 45

°C for reduction ‘of' the arsenic.

‘In using this method the author has dev1sed an 1mprove

ment in technique wh1ch renders the method more certain. -
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IR TEHEL. é%btﬂt%ﬂﬂnf U L35, ZOEKE
BOHEIT As BBz OTRET 3. :

8. N/50 N2;S:0s fEHEWE EHR NasS:0g-5H.O
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HNO3;(1+1) 10ml ({#H 1) 2ANMBLTHT S UF
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Table 1. Oxidation of G. C. by
HCIO;—KzCI‘zOL
. JIS KzCr207 As
Sample As ("’Il:l](gifd method | added |obtatained!
As(%) | (8) (%)
{ 1
b 0°055
Se - . . 0°057
Pig iron 0 051 01 0°057"
. 0°055
02 0°057
| .
Electro- 0°05 0°745(mg)
lytic 0*749 01 0°747(” )
iron 02 0°745(7)
As DERITIEA S DLFE L2755 2dDr. COER

WE2TENDS AHEIE KeCr07 0°1~0'2g %
Al fBic B 2B LR < ¥8 5 C &b o
1z.

7z3 Table 1| High#kd JIS BROEIR AED FHER L
DIRME2E T 505 JIS itk ©T Met. As Z#iHy
IPNHERFEDHEEZE 4T LI OTEIRTIEREL
DL As 2ERUIEERIE 0°058% LigDotz. h
CEDOTAHTABRED JIS Tid Met. As OFTHH>

gk 2. T.C 4°50%, G.C 3°38%, Si 0°58%,
Ti 0°02%, &ricx G.C. OZ k% 2 b AT
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2. HCI ogf,ﬁgo)ﬂﬁ :

- AsOg#~ B3@IEY 5,300 HCI ajéf;%r;acop‘m" 8
~12NQHTHE L C &80 ERMSHBDT, LOKRIT
DNTERRITOI. Tish bREMED L BAK
12 As B2EMULIZDOBORO g % HNO; (1+1)
10mi 3k ¢F HCIO, (60%) 10ml THEEL, Ikl
% 1T HNOy 2BRRRL 705 8~12N @ HCl 50ml
39k SnCl, - 2H,O 10g %MAS. JRHGHBEED
17 90°C T 30mn JHAT . DLTFARBOSHRIECHE
LT/l As 2EET 5. CORRR Table 2 KR

9.
Téble 2. Inﬂuence of HCl1 concentratlon on
- ‘the determmatmn of arsemc
As added| HCI As Difference
Sample concent- | obtained |
(%) |ration(N) (%). | (%)
g . 8 0°709 | —0.040
2 Ny 10 -0°731 | —0018
S 07749 11 0°733 —0°016
s 12 0°733 —0°016 .
2
20 8 0°062 |-—0°013
Q . 10 0°073 —0°002
= 07075 (1 0°073 | —0°002
12 . 0074 —0°001
8. . 0°051
Carbon 10 0060
teel 11 0066
steel | 12 0°066

Table 2 A BT &L JIS BTHESNI 8N T
$EL EIERRT, 10~12N ORITRIZIE—ED
EA8E 5Tz, LishioT HCl QIREEE 10N DL kps
M%@iﬁmubna L L Table 2 T3bh 5k
51 As SEO% VA HCl OiRE 10N LLETH

HimiE & 'Jf'U: BEMBELNTB. L 2oTRAI AsR

hng 0°7499, HCl & 12N O&D D%, TOX
ErDEBIZ UTzps2 T 90°C € 30mn hniftk, &ED
HEEACIOTEET L HERE L0 LREKIC As 2E
CEBUmEC B, mEREE U IENE L0 T
EOoTHB EHEEDE Hic 90°C TEIL T 5 HIETE
HCl QEER2 WV GEHTE As Rt L
WD EELLND. -

3. NENEEE X OO
FERNTROWEE b AsOL- FTHO HnEk BB

2k 3. C 0°05%, Si 0°19%, Mn 0°42%, P 0°027

%, S 0°0209%, Cu 0°37%.

FIRERAE L NS H DI

90°C RAZRAL TV ED, 05 SHETR As
DS, »A3VEIFE LU Met. As OFERDOB ZH
DdB. FOLDICERSEBREHRALICD, &A%
ZEICHEMUIZY LT, T2l T0a 5L Tk
KNE 5 THB. ELTIHIEETERIASTESD
TR EFZ T TOER 2722, 372 baTH
DEEREFU KEHR S BT As 2iFmLIZ4 O
% 1g 2FAFE L, BLIEOSWIRIEIC Loy DT
L, As BERL . 7270 USRS X O % 210
8. g5 HC OREE ILN OBEFIZ2WT R
UL EHRRITONM, COHBERRNTNIRERETCE
Table 3 iz HCl g
1m1®%%®$%bti '

Table 3.

Inﬂuence of heating temperatures
. on the determmatlon of arsenic.

'g')c:. As Temp. for f;l;f?;:r ! ' Differ-
. | added |[reduction| . |obtained| ence
£ % | Cy  |ming )
n ° ‘(mn) | ¢
15. 0*720
30 0°733
=] .
o 30 45 0-744
- 60 © 0°745
(3] .
s 07749 15 0°731
S 45 30 0746
) - 45 0°744
Q 60 0°745
5 .
: 90 30 0°733
15 0°051
30 0°065
= 30 45. | 0°069
ot 60 0070
w - .
g 15 | 07063
2 30 0°069
o 45 " 45 0+070
© 60 0069
90 30 0066
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T4 HCl ORE 12N 2&6EUT As OETI AR

T& b, 30°C 755 45mn DAL, 45°C 725 4F 30mn
DL _ETI3TER AEIOE VR LT 5. cﬂ@%
Fd 0°CoFAHLLETSE, U5 45°C DI

BOMNBEBEENELNTNS. Nk 90°C DL 5
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As Difii (0°05%LAT) Oa,  RIFIHEEIEHI
NEDLEEDT, TOERCONTERRTOI. T/
b HLBAEFIT. As 2 0°005~0705% LT, =X
BEOSHIREIRE DT As 2ER UL, 120ZEDIX30
mn R LT Met As 2FHIVT-HEFIRT L IEX
BB As OIFHIIELICES. & BEL TLBD
TCOFE XN T HERRTOI. U EDOERS
“Table 4 iT57.

Table 4. Determination of small amounts

of arsenic.

’ As added | As abtained (2p)
Sample o) E—wgm"for | Stand for
| 30mn over night

0+005 ' 0.%%9 1 0004

‘Electroly- 0010 8g8§ : 88(])8

tic iron 0.030. 8:8%3 8:83,8

0050 0.0 Srots

Table 4 (LR BT & M As D4, As & 001
Yo LAEZ W REETIHIRIFS BRAGELNBDY, Z
HNLUFCRAMEREG . 12770, ChidfEskohkE s F
BT, BEOETIZEIET 555, HEROFETRAED
BEE Db 3L EIEREAERSED SN Ui
DT INFICEREDOR A LAV ERS.

WHBTEL As & 0°005% FETd RiF/SH RHE
sz, kDT As £ 0°01% KilidH4id | WHRET
BHERRETZEE L.

5. Ti O )

DEILDL D ZIEIBRTOBATHINERDOFED L
2 HCIOy DFHED S & T Ti OEEHDBH»E D »
BipEtUrs. (ERDFETIR Ti 25 0°05% BEOM
BIZFELTCOTHRELEEMDB). Tibb EF
KIS L CREMC As BIE Ti B IA L EOSH R
TEDT As 2ERUIL. COfR%E Table 5 TR
4.

A#:Tid Table 5 1A B3 &< Ti OFEIL As @
BILELDOTCT LD, As BOSWEDOTIE Ti 25 1%
BEESALTHTIEEVLVN, As EXLZ0E0
Tk Ti 2 0°5% DLEEBA LTS E HENED LN
B. U LTEROFERICHE TS EELLHEINTH
BOMHHB. : ‘

LRI DTHRIC Ti 2% Z2ITAIZRETWVRD

Table 5. Influence of titanium on the

determination of arsenic.

. As added | Ti added | As obtained

‘ le
Same @%) | . %) %)
.. 0016
02 0017
Carbon 0°5 8812
steel 0°018 ;
07 0013
0010
. 0000
10 0°000
Electrolytic 05 ! ‘ 8;22
© iron 0749 . i :
10 0°744
! 0°745

CTNTOMBHOS U THRIED RS ARETH 5 EEA 5

ns.

335, Ti 0°5% LI E&HT 330808 &itko s
HED & 51w HCIO, D hiz HeSO, R2{FHT 2 Ep5
BETHE. CHMIETIESREOXOC L LT
TRHDLRFEMHE 1g 1z Ti 1~29% HEYB2hz,
HNO;(1+1) 10ml THHEUIzd & HeSO, (HEL-84)
8°5ml ZHNA, O30T XMBGKRELT HSO, i@
BIAEICEH. DT EOMFIRIEITL 72050 T L
T As 2E®d 5. ZDER% Table 6 15R7.

Tabl 6. Determination of the arsenic in
carbon steel.
' Ti added As obtained
1

Sample (%) (%)
o o

- Carbon steel .
. 0017
15 0016

As 0°0189; .
2.0 0°017
0016

Ti 2B EDS V4, HCIO, Ot D ic HoSO, % i
AT 3B AREICGEE LTS BIELSA L RIS 24
1358 5N, Table 6 LA BT ELER LB IFTH
27z

V. #& - iR

BLEOEHERIT L L30T I ROFFEEEBE L
1205, CNBRIET 2 EDX¥DTE L TH 5.

. BEOBHE, RESRO S VBT 5 2403HCI
Os 8" KoCr:07 TELIERLS 2 Fpi% WA LURKE
BERNSBLNI. CORD BEEROERIF 2B L
BCHMAERL OB U3 U BT AT 5L EHT
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X7z,

2. AsO¢- 2&TY 5 300 HCl DIREIRHERD
FHETid 10N BLE, SIEETOEEIR 12N 2534 T
btz

3. FZOIVOIBEEB LRI, HCL O
juEE 12N R4k L LT 45°C, 30mn EYET, FU
kT 90°C, 30mn DAL Y b BIFSEENELL
7. ELTCCOFER LB ERED As DER, HTH
Uiz Met. As OHIBMOBZNDLIEL2BDT, &
TSSO REIEM T A ENE S L 2D,

4, FHRLOX I BEIEBETLTIE Ti oFBOLE
W EDbh o, L2 TLoHETIE Ti 2T
HEICEHET B b OLIHIRFEMO B & & FERICHCIO,

TRHT 5 L EPARETH DO TIRER KRS 2 FHPE
B kI ot. .
‘ 'S 5y :
EREE 19 % 2713 (B 27)
R 19 % 36078 (HEFD 30)
3) Mgk SLRIRE 19 & 3821 (HM 30)
4) #F;E: FERE 19 % 3823 (|| 30)
5) JIS: K 8006 (1951) 3 .
6) R. H. Steinberg and E. W. Smith: Ind.
Eng. Chem., Anal. Ed., 13 (1941), 392°

7) weFE, WO SEEdRd 19 %% 4310 (BBFD 31) ¢
8) mf: AXSBIESTE, 20 (1956) 446

(FHF1 31 48 10 AHFH)

1) #%, e
2) #m, HE:
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DETERMINATION OF GASES IN CAST IRON .

Toshihiko Shimomura and Masato Yamamolo

Synopsis:

One may find in-tﬁe various literatures and data, etc.

the theories stating the influence

which the gas composition in cast iron gives to its quality, the fact of which is too obvious

‘to require any argument.

steel.

But the .results stated in the above data .are quite different,
lacking unity of method of determination for cast

iron in comparison with the case of

The authors made examination about the sampling method and, at the same time, compared
and examined the 900°C vacuum-heating method with the vacuum-fusion method of carbon

spiral type.

And the following conclusions were found.

1) Regarding the H; analysis value, the data of the vacuum-fusion method mostly showed
"higher value and was more accurate than that of the ‘vacuum heating method.
2) Also, in case of cast iron, the exhaust of gas from specimen was recognized at the room

temperature.

By holding the gas catcher using mercury under the condition of about 95°C

temp, it was possible to complete catching for about 1/120 hours as compared with the case

of leaving it at the room temperature alone.

3) In case of the metal moulding, 10mm¢ mould was the best.

4) Instead of method of the metal moulding and mercury cooling the author

tried and

examined the method of silica tube suction and outside-running-water cooling and found that

the latter was more simple, sanitary and economical.
mm¢ was the best:And the opaque will do, too.
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The silica tube having inside dia. of 8
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