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ABOSERIC K0 FE U H A IBER, AEERM~
T A7 A THIKE, 750°C ORIERTREILL, B8
WEM~ 72 Yy L, BETBE~ YA BB L TIRIR
WEEEIWIZEA LT,
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HoOPUDHBILEHDOA - -ERF % 750°C I 0%k
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AL, BEREZTLVIT Y THRICBERLTBL. BUE
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3.2 AMRIECYHED GC IC& 3FRIRE

31 EAROBIETHB 2 0L, COExRETS
HA%Dy 2 QEBUCHESTS. $72b5, Hoh
Loy 7 @QICREZBEL T H5HER 25~30 cm®
DHIZART v TV EELELTH X, RSB, iE
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Cu0(750°C)

decomposition flask

Fig. 1

titration cell

Schematic diagram of the apparatus
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Table 1 (IZ[ECRAERZEZTRT. KK 6 mg—~20 pug
FCIBFLSERMPBO N THS. LML, 10pg T
BEERLTVWS, COBERI Fig. | DEBE»H b
M5 & ICIRIEE VO LSRN TWS Izt
S oD _BLREDERICEELDEEZONS. F
B, BE-LIVEREEEAR (BELVEEY ) 3y TR
WESTY—NUE) WHMRTAHILEICE-T, HRE
LIRULIEIIC 5pg DRFEDTHICERAETH -
. X, BEROIXRETBERT VI VITLE/NTY
VITHHTHY, BEPEREELEICL I ERY
A E L o T,

- 5.2 BROBEIIOVT

ERERZ Fig. 2 ICRT. RISERT AD D 5HL
F rU Y A LRET HHLKFISELHZ BRT S
TR ICBILE A, BRINGEE L VICEAS R

Table 1 Recovery of carbon of the acid decomposi-
tion/nonaqueous titrimetry using calcium
"cabonate and sodium oxalate as standard

materials (n=2—5)

Recovery of

Carbon found
carbon

Carbon taken

CaCOg3 6 mg® 5.91 mg 98.5%
Na,C,0, 500 ug® 509.5 ug 101.9%
100 pg* 99.4 ug 99.4%

20 pg® 209 pug 104.5%

10 pg® 12.4 pg 124.0%

5 ng™ 52 ug 104.0%

a) : opened titration cell ; b) : closed titration cell
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Fig. 2 Influence of sulfur on the determination of \o
carbon . ) \\9
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. Reaction time/min
Table 2 Analytical results for evolved gases by GC
0,
(%) Fig. 3 Relation between hydrocarbons in evolved
Decomposition solution gas and reaction time
Producted S le A: (O)CH,, (&)C,Hs, (@) C,Hy, (O
roducte 25M H,S0,  2.5M H,S80,+H,0, CTP"I:C (O)CH,, (&) CoHe, (@) CoHy, (&)
A B A B
G
Caobon dioxide 46.4 49.1 97.0 97.9
Methane 43.0 44.5 2.4 1.8 AEZBIELRFELUTERT 555, —E C,—C; 1t&t
c? PERL TS,
Ethane 4.5 3.6 0.3 0.2 . . .
Ethylene 3.1 1.5 0.1 0.0, —7, 25M WS BEBRBEKZEZRMU 2 VI
Cs Liprb o $ THIERFBDERENFH . JhE7LT
bropotone S Y HROBE XSS MMBRIE TN SRAORETH 5
c, EEA. KB, TIVIT Y% 950°C ICMBAL BT
Butane 0.1 - - - 5 v EBUTRET 5 & ZBILREDOERIZE A, B
Butene + — — —

A :0.10%C-Fe; B : 0.10%C-0.05%Ti-Fe

B. WRD O BER TR Y A Y A U OB B
LHPICEEZRNL, EH_Bb Y AV &5 T BILR
HOBRENSNETHZ EDDH5. $hbb, DI
RBEFEEEFIIIEKRFIC BT 2BERRIGTH 571202
RALFRE b LR F L BERICBIN, BEIh5.

53 GC g

GC KR % Table 2 IZ7RT. ERBILESY DMK
R RIGHR 0~10 D CONMSEREZ 75 7i1c 70
v bU, ZO0OHEBEHD» KD

2.5 M Wilk I & 50 MRET IR AkFE I C,~C, 1bS
METEBRTE2EBDHE. ZhH{bEPiE C O
MWELIEBIIONT, X C OMHFRBOBES T - Ekt
BEFOAEMEEYDIE D ERRIED.

2.5 M Wi & BB LRI L 2 9MRETIIREIZITE

EBHIT 4B EELLIETULL.

READ25M ML BEELKRICE 2 0BRED
GC SHriER % Figs. 3,4 12, FID I & % GC HIEH %
Fig. 5 IZ7R9. Fig. 3 &£V C,~C; LAY IIRISBIBE
SHTHRRKBELL>TWVWEIENGN»S. X, Fig. 4
F O ZBILRFE X BARRILKEDIRIC L DBERDORED
EPITKFEHLERL, KEHRICEHGBE 3 D THRAE
BLizoTWa., Zhi3RIbKFEDOERE B U %R
LTWa. SO ErbBERE LTBREAEZHL
L0BITETIINBRICERD I, ITKE (FREBED
RIGICEVERTS) bRELTHD, TOKFRIZL-
T—MDORBEWKFELLEINE  EBFh - 1.

X, “BILRFDEM S RIGEHKBRK 3 S THRAE S
S2TWVWATZERS, COXRBRTIUERICHKH 3 9TRD
REPBALIKFELINBRIEOBUVWATH B & H#E
ETE5. —F, £RT 2BRIIRICBER 10 5 TR
KBELLZ->TWAS., LU, THIZRFEOR{ERL< b
Vw7 ATHHBOBLICBENIHBINS 2D, R
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® I H*H" H* H_ H HH H*
® 30k / S H' G Cl-H*—HC~C-H->H-C~C-H
S ’: 3 M M M M
20k 57 % dos -} Fig. 6 Reaction mechanism of carbon to hydrocar-
.F bons
10 /. [ d
\‘; . ) Table 3 Results of determination of carbon in the
) . e 0 standard steels (wt%)

0 510 20 30

Reaction time/min

Fig. 4 Relation between oxygen, hydrogen and car-
bon dioxide in evolved gas and reaction time

Sample A : (O) O,, (@)H,, (&) CO,

-
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Fig. 5 Gas chromatogram of the reacting gas by
H,SO, decomposition method

BRI RISER 3 S CRARTHHMBER U ZEAK
ko TREY ERIGHE 10 SCRAES2H0EE
Z 1.

EiZ 25 M WM & BEILAKRIC & 55 BETIE—E
—BLRBOERIRH I NIz SHERE I L P T2,
PLEDZ ED HMSRIC & B RILKFZEDOER ISR E B
KE->THETHAE (Faby) IKEBKELEEEZXS
na. Mxid Fig. 6 IKRT &I BRIGHETIAHHD
EEZLND.

Means Certified

(n=5) S.D. value
JSS 200-7 0.00844 0.0001 0.0081
JSS 173-3 0.038¢ 0.0004 0.039
JSS 201-8 0.048, 0.0004 0.049
JSS 023-3 0.12, 0.0015 0.13

S. D. : standard deviation

6 MO

B A&k SR e 508 JSS200-7 (0.0081%C), JSS173-3
(0.039% C), JSS201-8 (0.049% C), JSS023-3 (0.13%
C) ®4EK% 31 cRRAETERLL. K
0.500g #BOEYD, 2.5M HiM 30 cm® & BEEIEARK
10cm® THMU -,

Table 3 IKEBGERETT. B E b ITHWERER
% (RS.D. ) 1% TRELSERTE. ThbH
HDOHRRITK 10 S TRT Lch, BEULZZBILR
FERORMCKEFORISETAEZTRTCERT 51T
1~3 BEREZE L 2. BICRZSEHEROFEVWABZ E S
CEBREELL. X, FoRBICLEEDIIRD SN
ITh otz

L L, HifEBRILAKEZHVSFTRBRETTERIE
RTxrnORBEEBSAcIAEZEATESL. 1D
HNEBEERVLIRIEAPLETHS.
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Quantitative determination of carbon in steel by
acid decomposition/nonaqueous titrimetry.
Hiroyasu YosHikawa and Hideo Iwata (Advanced Tech-
nology Research Center, NKK Corporation, 1-1, Mina-

KAGAKU Vol. 38 (1989)

miwatarida-cho, Kawasaki-ku, Kawasaki-shi, Kanagawa
210)

The amount of carbon in steels was determined by a
combination of the nonaqueous titrimetry and the acid
decomposition method : carbon dioxide evolved from
steels after acid decomposition (H,SO,+H,0,) was
absorbed to dimethylformamide containing 2-amino-
ethanol and titrated with tetrabuthylammonium-
hydroxide. Results obtained were as follows : (1) This
method is available up to 5 ug carbon. (2) Sulfur (sul-
fur dioxide) interfered the titration. Activated man-
ganese dioxide was required to eliminate the interference.
(3) Hydrocarbons were formed by reaction of acid and
steels. {4) The precision of this method was about 1%
evaluated as R.S.D.

(Received February 25, 1989)

Keyword phrases

analysis of carbon in steel; acid decomposition; non-
aqueous titrimetry ; carbon dioxide ; hydrocarbons.

NI | -El ectronic Library Service



