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1 %

IR — e & VIRHAZRSL (104~105) 1 mol-1
cm-! BEOXRIE AV THERS OEBIE
SRTW2. L LTHREDE WS BERS OB &
U OURERREEDD 23550, BIEE, Wi, &E
T EBIEE M OBE I RHILECH D o &I KR
TEDS RS /oo iz & A FEALIh TR, —F, =
EKAREL 1021 mol-t em=1 LI FOERLEE DRIV A
ZEES, TELTEERBEH Lz .
BYSBERS T3 bt IhTw 3 e
EECTEORKBOHENHETEDOHBRISTREOM
HERHLHE, BB clERCEREDL W EE
IR E AEAEFRE 1021 mol-t cm-1 [ F O{EEE T¥
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2 ARRUERE
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SRIRMENE  BEEBAIEH 99.999% 1 g & RiER (1+1) 30
* RIAEXRELEMBPER : SRS HAF 2-1-1

ml |ZEf L, kT 100ml & L, $7 10mg/ml & L.

Y VIR : V VBT AEF P Y v A 0.387g %k
HERLILLYS., Yyv Img/ml X L<cHWR. VY
BERFRETEET 3.

TYVTTFVEET =y AN 10% KinHg

RNFIPVBTVE=GABK: AFIVEETVE=Y
A 0.4g %7K 100ml TR L, ZHhIZiEiEER 600 ml
Zmzkc 11l 243,

RNFEVEYVTFVEBR T VE=Y AR 2V TFVER
TYE=YABREFEEDAF I VERT VE= Y ABEK
ZRAELTCHERT 5.

TYFEVEER  BRR7VFEV S Y v 22,7428
gZ/KTIHEML, 11 245, zhix7vF=v Img/
ml CH%5. ChELECSUHERLTHY 3.

ERA<TARER : &EBE A< (99.999,) 1g 25
(I+1) 50ml iZEm L, BEEEmx: ABoL£T 5T
TNEAZRFE LBk THR L, K5 2% 55 <~ » EDTA
2gxmmLT Il 7%, ZoOBEKEER~R Img/
ml :7r 3.

2awyibh Y AiEHk - 509% Kk

KEVVERF MY Y AIBEE : 25% KiBWE

BEERSE 8RB ML - Mgk (99.99%) 2g #wime (1+1)
TIHEML, i UVml 2nx BECAET 5 £ T MK
ZEL, wHIEAKkT 100ml £+5. & 20mg/m! (FEER
136N).
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v Fig 0.015mm THZEL, VvV, TYFEVOER
WX H 808 R E S HRESZA Y, SV PR
0.6nm THEIEL, WTFhd lem BE S ZH 7.
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3e1e1 MRV AEhER 5 — (e8] 70mg 1t B X 5
RS R R D, FERSE%, WE (1+1) 10ml T
WAL, 25ml 2275 A= LAEANT 25 ml &
+%5 (WEk 2.66N). (580~1100) nm = 31) % TR
HE L. ForRS Fig. 1| wrd. WARINFERZ
(790~820) nm 1= % - 7=. WL 0.67N, 1.33N,
3.99N, 6.65N »Z{t X T HBADOWINHE 11z &
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Fig. 1 Absorption spectrum of Cu-aquo complex

Cu : 70 mg/25ml; HNOj; : 2.66 N

3.1.2 FBEBEOEE % 30mg XU 70mg
TeB X O R A IR D BREE Lok, WMROREE
% 0.67N, 1.33N, 3.99N, 6.65N &L X TEL&E
* 25ml X1, TOWRKEXIE L. #FHRix Fig. 2
. ROBERHEING S & BOEE b L.

3¢1.3 EBEOEE ] 50mg LD k5 RN
wERD, FEREE LicBe® 25ml A 2.66N e

Xy, EELL FTKkENL, RER 10
°C b 50°C DR TEMEMICZE I T bR URE
DOKRT25ml &L, TOBRKEXRE L. ZORBERE
Er ks tikind, BREXETE 10°Ch b
50°C ORITHRIEA 0.393 55 0.420 F-CHEINT 5
BETH -7z

3.1.4 2@ FAEER%Y 10mg 5 100mg O
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Fig. 2 Effect of HNOj; concentration of absorbance
I:Cu 30mg/25ml; II: Cu 70 mg/25 ml

MIcBpgH ce —» —c b, 3-1-2 LR BIFL
THEEY—T LT REREFR L. 1.33N b
6.65N R CI VTR AREFIIEREL T L.
3.15 FEEBRER COBRERYAVCTEERRGFDO
HOEEXT 7. #Fi1x Table ! s

Table 1 Determination of copper

Cu (%)

Electrolytic method Proposed method

Sample

Cu-Zn alloy 59.9 60.1

Cu oxide 88.2

Table ] BT Lo Bbhi-ERIEMEL IVv—
R L.

32 f#-TrMEVVER, H-UVESRE=ZvTI-
Yyoa&s GERESE) POV COER

ChbD BT EYHE Bbhs )V vArrE) 7T
VNI X AROLREEREH L.

3.2.1 FEREE

(1) 8-r1E-V vEsE, -y vaeh o) v
FE:RE 0.2g ¥EL I, WEE 10ml 2
2, “hIZ 7 v LKEREEN L@ 5. BIEERR
10 ml 200 2, INEAZESE LCEE & T 5. wHiEKT 100
ml = FERL, 1% @B~vr vy ) o apik (1~2)
ml &z, ML Tt~ v vORBEERSE,
) vERIEY vERRE LT18, 3% BEE{LKEKLHEM
LCBib~ vy vEDET5. LHE 250ml 2 27
SAICAHBLENDEL, KEERETHLL. 2O
g 10ml % 100ml 2 A 7 5 A 22 43E LKC 50 ml
CHERLEAFFEY) 77 vBER 0ml Nz, &
VBT BT 100ml &L, 10 5L ERELCEY v
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DA LIk & REOMEER & e ERBRE TR L
LT 425nm CTHAEEEZAUETS.

(2) =vrr-VvEe GERBESLBF D) V¥ vo
EE AR 0.2gx - —EYED, W% (1+])
156 ml Zinz ChBSETSH. ShicBEEER 10 ml %
IR INBEE L Lc, FieEhT5RE 3 2Rk
5.

BHBKTH TS 250ml 2 2752 a2k A B LA
LSBT, O 10ml 22/ (A, B) ® 100 ml »
A7 5 A2l L, KTO0OmlizHERTSH. AR
75 A2t F PR FF VEREBE 10ml, Bop sz
TS AR F O VBT vES Y ABEKSml Nz,
ZhZi 100ml &L 10 U EREST 2. BOBK
BRPE L LT 425nm CTIRNGERRIET S,

3:2:2 KRB H-r1E-VV, H-Y)VEROE
BV 5EMEE (99.99%) 0.2g %k b, Zhic
) VEEHE % 0~10 ml O BBz, Wi (1+
1) 10 ml Zhnz2 TMBER T 5. Z hic@iE3REE 10 ml
EMzMBEEL L &HRE 3 oBMAELEY T 5.
BHBIERER 250 ml & L, FRESHFERE->TY v
DALBWHBRRERBE LTRERZERT 5.

=y A=Y VESOTET AVAEAII M=y r L
0.2g Y, V) vEHEOBALRABCMIZARCLT
BEREFER L. WTFhoBacbRERIZY v 0~
1000 »g/100 ml CERRZR L.

323 FTEHER 321 oEREFHECESWTE

Table 2 Determination of phosphorus

Sample Titration

Sample taken P a;ded method P fs)und
(@ (%) (%) (%)
0.2035 23.6
JSse 0.2115 23.4
F 0.2026 a 23 .4
e-P 0.2007 23.42 23.7
No. 20 0.2005 23.4
0.2000 23.5
0.2000 11.3 11.2
Fe®) 0.2000 11.3 11.4
0.2000 11.3
0.1000 11.2
Fe-PO 0.1000 11.19 11.1
0.1000 11.4
0.1000 9.3
Ni-Pd 0.1000 9.25 9.1
0.1000 9.1
Te-Si-P®> 0.2000 2.3
(A) 0.2000 2.5
7e) 0.2000 7.6
(B) 0.2000 7.4
7e) 0.2000 9.8
c) { 0.2000 9.4

a) Certificate value; b) Japanese standards of Iron and Steel
(Fe : 74.40%, Ti:0.9%); c) Iron, sponge : Assay 99.99% (Wako
Pure Chemical Industries, Ltd.); d) Amorphous binary alloy;
e) Amorphous ternary alloy: (A) Si 7.5%, (B) Si 4.4%, (C)
Si 2.2%

YA, At BEREERZL DS, ZOGEHOSERPOER T41

FRABOMTEFT - 7. #5R1L Table 2 1277

Table 2 tho> JSS (HALESRERESK}) Fe-P No. 20
DRRHZOVT 6 EER LR, BEMERIT 0.43%
ThoTc.

33 H-FrFEVEE (ZFVFEY (0.1~16)%}
RO7VFEVOER

COEEDERRT v FE % 3 U{LpEEYOD
T5EER A, TuERBELR.

3.3.1 FERAZEZ HB {rorFrEriE5FE (0.1~
D% oL &x 0.5g, (I~5)% L xix 0.2g, 5%
DlEo & &ix 0.1g} 28RD, #gEe (1+1) 20 ml Zfp
X TIBARRT 5. chickif (1+1) 35 ml 2z <
WEAEEE L, WHEBKTS T 100ml x 275 R =
BT, chhrb—E (7vsEv lmg UTEhs
Xo5r) #50ml x 275 A ahiciy, avikr v v
& 10ml, ®IY vFEF LV v 4 4ml 2ing, BEHR
BB 3N L7e5 X5iiEE% N CAKT 50ml &3
5. IIEYEBEE, 30 H5RKE LT 425nm TR
KEXHETS.

3.3.2 BB gk (99.99%) 0.2g A FHD ¥ —
H—ERY, TvFEVERREYT vFEVELT O~
12mg DRT BEAFICINZ, ®WTHEE (1+1) 20 ml
iz, 3-3-1 OEEFHECHE > THRIEE L HE LIFR
T%. BEHIZ7 vFE v 0~1.2mg/50 ml ORECHE
BEirote.

3¢3:3 BHETEDEE ZoOHEIEA~ALT vV
FEVERBCEAW L HETSDT, CATARS
ETH5EEC2PVTRH YT £ Tavit7 v
= (1) 2 XvE vz 1009 i xh =z vk a~A
FESHEIREGEWIHEYRS D, L, f#a
FrETHEACRTOEE R X h K AT 20T
FORREBE L.

(1) SEBRGE - Biesk (ITI) A%% 5 ml (g% 100mg,
#iEE 6N) RO A<A lmg, 7v=+=%v 0.5mg %
DR e g (1+1) Sml, =vibor 1ty
(50%) 1ml #xTAKT20ml &1L, Zhic~<v¥
v10ml &Nz T2 MR VIEBES. BE LByl
TRTCHBKBEECS. NvEvBr g (1+20) 20
ml 2Nz TIRDIBE, 7 vF e viidmbds. K2
#50ml 2 A7 5 A=2iBL, B (1+20) (2~3)ml
TRVYEVERIEY, BREY A A 75 2arhicmz 5.
Rk (1+1) 6 mlainx, = v{bs + U & A 10 ml
FINXIEDEES. KIEY vEEF P Y v 4 (25%) 4 ml
N2 IR DB, KT 50ml & L 30 HhES 425
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nm THET5.

(2) ~vEvilk ks &0k @ # 100
mg, 7vFEv 0.5mg, vAa=x lmg #FbhH (1)
D ETHREBBEEY 3N 25 TN 2Zb U THRE %17
i BEIL Fig.3 o X5 kiR 5N L ET—E0%k
KEER LI LMBEOFERIIFEE 6N TERY1T- 7.
Eiw= vk r Y v ADREICOWTEHEE 6N TR
B2 1T 7R (0.15~0.2)M OfETc—F & o te.
LI 0EERz 0.165M (1 ml) T - 7.
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Fig. 3 Effect of H,SO, concentration on absorb-
ance at 425 nm
Fe:100mg; Sb:0.5mg; Bi:lmg

Rigrz (25~300) mg ORE]CZEILLTAL 7 vF %
v0.5mg ¥ A= Ilmg #¥FEML, FHEE 6N, = vk
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Fig. 4 Effect of Fe concentration on absorbance
at 425 nm
Sb:0.5mg; H>;SO,:6N; Nal:0.165M; Bi:lmg
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Wi A<w2% 0~2.0mg O TcELLTNL, 7 v
% v 0.5mg, 8 100mg % H, THEE: 6N THEHEC
EA=ZADEE i >WTEBE L. F0R A=A
0~2.0mg 7 LTd & Ieh-7. X 6N i,
0.165M =2 w{bF> ) v AT vEVvicX - THHE IR
5L Bbhs b GEhTw5 THE AX ek
$F, TVFFV, RVYITATFT VIEDOWTT VFE VK
FHEEYRNI. o hbOoWTFhoTLED 2mg ¥ T
HELTHEERE LR o .

3:34 EXTREEOCRK-FPVFEVEEHROT T
EVERE LDLEoRFcESE, a2 EGUR
Ko7 vFE vOBEFERXRD L S5 IRE L.

HEE 3-3-1 LR Y, TWHEER HEBAEE
100ml A 27522 ikcBT. “hiyh—%E (Fvs
v Img ATF&7es X 510) REHC]L, TO
L xDgEN (25~200) mg T\ & Xk F ORI
£ X 5 ehifegk (1) FRE: THRETS. Chic
aofbsd b)Y AWK | ml Z2nx 6N FEESANR 20 ml
LF%. zhiz <v¥y 10ml &z (2~3) 2iEE
HIBEEETS. KEZE T v /HohEE (1+20)
20ml iz (2~3) HEVIBL 7 vF & vmb T

Table 3 Determination results of antimony
in Fe-Sb alloys

Sample Sb Bi Other Sb

Sample taken added added method® found
(e (%) (mg) (%) (%)
0.5000 0.10 9.19

0.5000 0.20 522
Fe® 1.10
0.2000 1.00 Iog
0.2000 3.00 30

(A) 0.2000 3.36 T

6.20
Fesba» | (B) 0.1000 6.25 8.29
alloy (C) 0.1000 8.69 a.80
15.8
(D) 0.1000 15.6 128

(A) 0.2000 1.0 3.36 33
Fe.sbo | (B) 0.1000 1.0 6.25 &%
alloy 8.80
(C) 0.1000 2.0 8.69 s.80

(D) 0.1000 2.0 156 15.8b>
Fe® 0.5000 0.10 0.5 910
{}’ég iron 0.5000 0.20 1.0 021
{}g’é"egff; 0.5000 0.40 2.0 0.4
Stainless steel 0.61
{JSS e 0.5000 0.60 4.0 ol

a) KMnO; titration method; b) n=6 c.v. 1.83%; c¢) Iron,
sponge : Assay 99.99% (Wako Pure Chemical Industries, Ltd.);
d) Binary alloy
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5. LIF, 3-3.3 (1) ok - TBREER HET
5.

3:3.5 FERFER L OEEFECK - TEERSE
ROz oWT EBRETo k. #EE% Table 3
1ZR3.

4+ = s

gD 7 2§58 O —F IR E B BRI BT 5 RN EE
(B, BREORIZ SETRV) THIHILD, &
BEOFNMNCIGETED = LMoo, fo7d LIS
T BHETHDIDEB 5 E~DILRIIEETH
575 by, SHOKEEE, $-EEEk Do
wEREBbhs. U vORERERIIARE LTI
BRI EY vEEL i, BB TR B2
BEE FEEIYAE, »obveh BRIFBIHETE
ENWEETH o Te. ZOFBEEIMO ) ALY~ DA D
AL EZ T 5.

COEBRZTOICHEAD, HIEELILT - EEXRE
EEMEMEMBNEZERICESEHBTLET.
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Spectrophotometric determination of alloying
elements at the major and minor concentration
levels. Michiko Nawmikr and Jin Kimura (The
Research Institute for Iron, Steel and Other Metals,
Tohoku University, 2-1-1, Katahira, Sendai-shi,
Miyagi)

Several mathods for the determination of alloying
elements at the major and minor concentration levels
were described. The determination of copper was
based on the copper-aquo complex formation in nitric
acid media. This method was successfully applied to
copper-zinc alloys with the coefficient of variation of
less than 0.29;. The spectrophotometric determination
of phosphorus in iron-phosphorus and nickel-phosphorus
alloys was carried out by the phosphovanadomolybdate
method. Antimony {(0.1~16)24} in antimony-iron
alloys was determined as follows. Samples were
dissolved with nitric and sulfuric acids. Antimony
was allowed to form iodide complex in 3N sulfuric
acid by the addition of potassium iodide and sodium
hypophosphite. = The absorbance was measured at
425nm. When the sample contained bismuth, the
antimony was extracted into benzene. After the back
extraction with sulfuric acid (1+20), the antimony
was determined as described above.

(Received Mar. 22, 1978)
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