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The Determination of Microgram Amount of Sulfur in Pig and Cast Iron

with Pararosaniline

Synopsis:

Hiroshi HARA, Jiro YAMADA, Kimio SuGiMOTO,

Masaru YAMAGUCHI, and Haruhisa IWAKIRI

A method which is rapid and highly sensitive is described for the determination of r:ni'crogra.m 'quant;tics- of

sulfur in pig and cast irons.

The sample is burned at 1450°C in a stream of oxygen. -

The sulfur is converted to sulfurdioxide, which

is absorbed into 0'2 M Na,HgCl, solution, and determined photometrically with P-rosaniline and formal-

dehyde at 560 my after 20 min standing.

Vanadium pentoxide is used as a combustion aid.

The limit of identification of sulfur in this method is 005 ug per ml.

Time for analysis is about 30 min.

The reproducibility of analytical results by the proposed method as coefficient of variation is 4:1%, for

carbon steel (0°01194S).
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Fig. 1. Sensitivities of various dye-acid mixtures.
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Fig. 3. Lower determination limit.
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Table 1. Comparison of combustion method

(cast iron).

Method | Procedure (Oym!/min X time) | A(birolrol;anqc"c):
0 X 2 min £=0-224

CP-1 300 x 2 _ (n=3)
600 x 4 R=0"042
0 X 3 min x=0"240

CcP-2 200 x 1 _(n=3)
1000 x 4 R =0018
0 X 3 min £=0222

CP-3 200 x 1 _(n=13)
1000 x ¢ R =0-008
0 X 4 min £=0-200

CP-4 200 x 1 _(n=3)
1000 x 3 R=0"025
0 X 3 min x=0°225

CP-5 100 x 2 _ (n=15)
1000 x 3 R =0.010
0 X 4 min x=0-230

CP-6 100 x 2 _(n=15)
1000 x 2 R =0-010
0 X 4 min £=0"245

CcCP-7 100 x 3 _(n=4)
1000 x 1 £=0038

Sample — JSS 12-a (0°005% S) 0°5¢

o R T L T B R RS o LR

Absorbance (-log 7)
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DR L HEEEZRLIETNEL L.
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oo XS EmsE L S, REMREgERE VT
FEERL 7.
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PE 30 R E CRERMBOKR TRED LN, DT
4.7 BEARIICDONT

oA s & OFERMERERTIINT B BIRHI & LT,
S M-Cu, M-Sn, V05 7c EBHWLILT VS,

iz VeOs 13, BT0ALHAVLND X517 D,
ZOFHELELRDD.

i, £ARNERELLTVOT, TOEHEFITLL TH 4.7-1 M-Cu, M-Sn {ZDWT
prEgkstp L F UIRET, QBT LIULESEDD. M-Cu ¥ X8 M-Sn 2T, ZO{#RARE, PR,
o3} !
]
|
No washing tube : Washing tube
l i
o ! R H . g°
o © g oo il B BT
02 . o .g .c R .8 : © . ;g 8°
eo 3 . ®*o |
¢ i
°, ' R~U: Symbol of combustion tube
S0
o . o ! .
s o8 ; Method CP 5 N
‘ ! e Method CP 6
ol "3’ g ;Z |
o 3 ;ﬁ | Sample JSS I2a (0'005%S) O'5¢
I
!
R S 4 | R S 7 U
1 i : L F 1 1 lA 1 1 [ q: 1 i i 1 1 1 L [l 1
L 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

( Data of analysis)

Fig. 4. Variation of absorbance due to date of analysis.

— 219 —



364 , % &

F 56 £ {1970) 22

RO ERR L Kl oW TER L.
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Ko BIL 7DD, WAL LD b DKL TR
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7z.

(2) ‘meE&moEs
MBS LTR7F o280 (GK 19, 18—10) 0-5¢g #{d
ML, Zhic M-Cu, M-Sn 2% Zx CHRML7~ (&
FHRIFISREMEFL). *ofREe Fig. 5 TRt
COfEHREY, M-Cu 2 0°2g Llt, M-Sn 3 03
g AL ETH D

E72 M-Sn DAL, M-Cu 2iRINL7-35E X b &
A MDFEESE . AL DEERTIERE OMICT K
S ER L FEER UL R 25 7.

T DiEh, 3B & BIREI & ORIBEEHR D WTIL, &
RDEHETER LA, R X D287,
4-7-2 V05 TownT

Wk S ERRBAIE LT V.05 #HWBZ 203, F
TILEZ S OH/EDDICHBNDS. V.05 BHER 70
FEEATE, FHREINI VW EIFRCHS. &
FERT, MIERRMLE T O RV, SRR L
Fise Fral

EHIX, E&D M-Cu, M-Sn 04 L F—0 &4
THERE L 7o, #EFRX, Fig. 5 &b+ CRLE.
KRS D X 5K, thoBIBRAIL D HIREH X L,
g DWIEE &R L 7.

V305 #% M-Cu, M-Sn X h % SO, DR A

04
z T
03 T mi=———fo——g= =~ = |
g e |
< GKI19 (18-10STS) O'5¢
o« 02 V,0s
g ~—x— M-Cu
2 -—°-= M-Sn
S
2 01
<
Ol 02 03 04 05 06 07

{g)

Fig. 5. Effect of V,0;, M-Cu and M-Sn as com-
bustion aid.

Table 2. Effect of flux (Gaschromatograph).

Flux |M-Sn(lg) M-Cu(l g)|[V.0; (1 g)l No flux
Peak area 970 991 1116 1054
(mm?) 993 944 1 094 1087

Sample C-steel (0°0219,S) 1g (GK-12)
O; 200ml/min x4 min

Silicagel (3°5¢ %180 mm) Catch

Column TCP (30% Celite 545) 2m

He 30ml/min

LR DD, BEF A o< b5 T8I K
DTHERL 7. FHRI1x Table 2 F3.

Table 2 X9, HRHo< b 5TIZIOTD,
V05 BBIRAIE LT, SO, OF4RDE L 03 T
WD T ERHErD LR
4.8 RFBEOER

PDEZNETOERZS LI LAEREE G.) L
0T, WESCHEME RS Fig. 6, 7 ofERE%
Bc. MEROERTH> T, TOFELOEEL
O ESIREREIN TV HRBUD, KRERIT I\ T —
REER, £0E» 0 & D BEET 2 TREL .

Fig. 6, 7 THL X5, *HHEEIC XD CIEAS
RILDID, TNTNRRESTMEEHE 7t > T
5.

19 ZBEREOTERER

TR A JOEIE R L 7§55 % Table 3 3R+

BEF, WEIERERECEL TORESIT, Mg
JEUTHER L 72 b 0 & v 7-.

I |
A e Carbon steel (NBSS5e)
O30 5 x Low alloy steel (J55502) A,B—
C & Stainless steel (JSS651) %,”
(v,0s 0'3g) L
Ve
040 ,/ d
’
- LY/ - C
g 4 A/’
. 030 /// e
@ ‘;/
g 2
£ 020 A
o 2 A
< ’/
/,,
,l/
010
4
74
4
o} .10 20 30 40 50
S (ugl

Fig. 6. Calibration curve of surfur-1.
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)85 0 — T =) OB, BRI & D5
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(1) FELRECHRELMEE Chh, BRERFR
(0°005% LATF) OFEHCEIRBOLETH .

(2) Wwk5&HE 0'11% ORPITIE, KEpkik4
% (m=10) T, ¥ 30min THFTHATED.

(3) e, BESWT L8 ONEED K77 v
THAET BT L EOT, BREZLHEZ/ NS THT EH
T&ET.

FIHEMIC 32 AETHWL Th, ERMECEBITL
IRl ol

(4) BAEMTTIT 5ERENE, V05 A X\

(5) B0, BRRLAVEIBICI2TL
DEMMPEE D, WESBESLHEVE EX 50~60 min
F TN B BRI, Eiovkd BN
X, ¥ 15min THREOEEEIGEL, LIEE R~
KL T L.

(6) MEFHT, HHUEHCEBIL 722 AV TE
Rt B DX

X
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Table 3. Results of determination of sulfur.

Samole Sulfur Standard Calibro-
Sample tak p found 1 o [tion
aken (g) (%) value (%) curve
NBS 51 b , 0013, | .
Nporcy | 0300 ool | oo D
NBS 132A | 0-500 | 0°006; | .
(SKH9) | (V,0, 0-2)| 0-007, | 07008 E
Pig iron-A 0°003,
(low sulfur) ) 0-002; ;
0700 | 9-00a. | 0-003 D
0-002;
Pig iron-B . 0-007, .
(ow sulfur)| 07390 | 0-006, | OO D
JSS 601-1 ) 0°00% | .
KOS 0-500 . | g4’ | 0004 D
NBS 65d 0.009,
0°39% C) . 0.009; )
‘ 0'400 | 0"00a | 0-010 A
0.010,
_ 0-010;
0300 | J.010:
JSS 240-1 0-009; | 0-010 A
_ 0- 009,
0-400 | §:0%%
0-010,
7SS 512-1 _ 0-0llg | .
15% o) 0'300 | gign® | oot A
7SS 507-2 ‘ 0-009; | .
Ayl 0300 | g.070. | 0-010 B
JSS 500-1 _ 0°009 | ..
oD 0'300 | JiotgE | 0-010 B
JSS 605-1 _ 00040 | o
KT D 0'500 | o005 | 0005 B
GK 19 0- 0065
(18-8 STS) | 0500 | 0°005; | .
(V,05,0-3) | 0-006, | 07006 C
| 0-006,
JSS 604-1 0-500 | 0008, | ..
(SKD-6) | (V40s,0-2) | 0-007, | 07008 G
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