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Fig. 1

Sample dissolution apnaratus
A : Glass filter
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LR TU52, EE LT - G ClERSm P TR
LA (L) 2EWT 50w 2 BEEEL, oM 2EH
L 2/3 LEEMmLA. hiexstl 0.1M Hifg U v
A (V) BERGEALE D), D) kB Lo
BB HTHCE L IRBIET THhoTe. LD
D& B & B (1), ERESR AN O ERIER e
fEC X D ATHETH » fo. AR TR Oy Rk RIRH
EERLER (), EAESA(ID) osayBhcv, B ohcRE
A e bk (D) W THME L (K 3 MR, B8 &
G LUTAER Lt () #HiEE -« v v & (V) -BiiEkek (1D
WEHC I - CERE L. L bAHASBIEHRELE
B OBEEETERTE 5. B d) oE&ETHR
i gk A1) HROCHEMR L, BUGIE X 0 AR Licgk ()
Y oBMOEE L FBCTEE L CSES L@ o
LHEEBLEI (Cu,0) & LTHHL, @Bt
(1) wiaE LTE LS. Bl oEET ey
WHNEER Lick, SEHMEBmI) £ L5\ T
BHTHELEL. ThOLOBEOFHBRZRET LT
DERDEERZ T - T,

3.2 FHEEUDLOV) OREOEE

SR ERMCEIN TS 70 DE#E St E 72T
TR DEBRRIT 7. Fifr) v a(AV) BHETRE
& FRALSAA Y EET 5 35A, Cett WX - TREMRDO—
AL I N D, FokdEC—ERBMNCEFELTS

KAGAKU Vol. 28 (1979)

Zlribie, £BHEEETORIEEN OFEICL
STHEBe Y v a(IV) DREYELILTHRTLE
LEl, FoMERBEE L. Tibb, 2B LRIt
(D DEE LI T Fig.1l 075 A 2D,
WESFPER TE4 DBREE LI kit ) v A
(IV) (0.5M BifisMet:) ¥¥esy 50ml &hnz, #9147
M5 2R, LLF 3-4-1 offFr, 1 2fs B DR
DERIECH VS BIAY EE L. TO/REY Fig. 21
. 2B A E BN EI T S e kR LI () D
GERNEL 2BHO FREADICEAE ) v A (V)
DBEAE L, B0 ogiabie &BHOE
ENE VAR v A (V) OBEETESTLHL
Bk 5. B AD) B&RE, Mm@ oEExY
E LD THRE Lish o 7.

0.1

0.01

Concentration of Ce(S04)2, M

0.0010.1 1:0 10

lg:;:ltz zggpz (atomic ratio) in the sample

Fig. 2 Suitable concentration range of Ce(SO,),

for separation of metallic copper from
cuprous copper

Sample taken : 100 mg; Volume of Ce(80,); solution :
50 mi; @— Number : Recovery (%) of metallic copper
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Table I Time required for complete dissolution
of metallic copper and cuprous oxide in
FeCl; solution
S le Weight Dissolution time Found
amp (mg of Cu) (min) (mg of Cu)
51.3 ca. 1201 45.5
Cu 50.1 7 120t 48.1
(powder) 51.3 ~7 180f 51.4
51.3 #1801 51.3
50.0 ca. 2 50.1
50.0 ” 2 49.8
Cuz0 50.0 ” 5 50.3
50.0 ” 5 50.1
¥ ca. 50°C
FrHzEE L Ik, BMEEAD IERTKSHT
BERLIC.
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LGaFE O Cetr % 0.1M FiifRgk (1) BT T3
5. 0.1 M i+ v v 4 (IV) %% 1 ml 1347 0.003179
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Table 2 Analytical results for mixed samples

Sample (Converted Found (Converted to mg of Cu)

to mg of Cu) )
Cu : Cu,0 : CuO tc;al Cu as Cu as Cu; O as CuO
L X T T L I
L 2 R 1 B T
80 10 10 33:2 ;g:g 13:3 H(ZJ
o s so d 89 Wil B3
LI D R ¥ R i

FEEAFIZOWTEE LIERS Table 3 R,
Table FrOHIE LY s R TH 5. ERBTHE
M FAS vo2=y rUEHLTTHOL Liodh DR AL
7.

Table 3 Analytical results for samples

Sample Found (mg) Calcu- Ana-

- lated lyzedt
Sample Eﬁ;; total Cu Cu,O GCuO O2 O,
Cu 2 (%) (%)

99.0 89.2 12.6

0 1.4
Cu-metal
100 97.0 87.6 145 0 16 1.4
(powder) 97.0 875 148 0 1.7
L 88.0 15.8 60.1 23.5 11.4
(oidsy 100 870 143 6111 240 117 125
¥ 88.0 13.4 63.1 23.1 11.7

t Argon carrier-fusion coulometric titration method

BT B HEDN RO TR P OBELY T L TR
BIOFHEME & L Ui, TBE 25 DRkt O
Ak 6 MDA LT ABAERY ko BE, SBEHI
10.7%, B I) x 2.6%, B & 3.7%, &
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Pl LT ESCA 12 L AN ERIE L b b,

Cu 2p3/2

Satellite
peak - Main
/ peak

/
7
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—_
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950

Fig. 3 XPS changes in Cu,O by digestion with
AgNO, solution
(a) Cu,O digested in 1% AgNO;(pH 5) solution-CuO

form (Satellite peak appeared); (b) Cu;O immersed
in HNOj; solution (pH 5)-Cu,O form
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Lz 2T BB (D) LER(ESR (II) OBEERE e DonT
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oW TIOOFERINE bR, - O RikaR oEkR
Rz Ui iesi (1) 1 x ofEm kS h, ESCA
WX BREEIA—R, KU d EFExFL TS
LorELLRS. —F, AEXREOR LT
rho> ERIESE (1) & E 83 % b T Bt o H4)
PR LA O X 5w FH OFE LA & 72 2B AR
I oW egR (A1) EEFEE), ESCA wixn (EHEET
A UTFwfEETS) B ) oEREROVTAN
BRI BAR T B HE LTABI PR s 2 &8
s, ik, Wz ESCA i X AERY S - THicHE
ROSERPREIE UL DL LR ERITRL
Tu5.

determined by ESCA method

CuO
CuO+Cu,0

—_—

L 1

i ]
0 0.12 0.4 0.6 0.8 1.0

G(‘)@fr(ﬁﬁ determined by the method

Fig. 4 Comparison of CuO/(CuO+4Cu,O) ratios
determined by this method with those
determined by ESCA

O Cu,0 heated in air; @ Mixture of CuO and CuyO
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Stepwise determination of metallic copper,
cuprous oxide and cupric oxide. Michiko NamikI
and Kichinosuke Hirokawa (The Research Institute
for Iron, Steel and Other Metals, Tohoku University,
2-1-1, Katahira, Sendai-shi, Miyagi)

A method for the determination of metallic copper,
cuprous oxide and cupric oxide was estblished. In
order to separate copper from copper oxides, ca.
0.1 g of sample was dissolved with 50 ml of (0.002~
0.1)N ceric sulfate, depending on the cuprous oxide
contents, in a nitrogen atmosphere. After the dis-
solution by shaking for ca. 1 min, the residue (metallic
copper) was filtered off by suction and put it back
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into the original flask together with the filter paper.
It was dissolved by digesting with 9.4%, ferric chloride
solution in 1.5M hydrochloric acid in the nitrogen
atmosphere for 3h at (50~60) °C. The Fez+ formed
was titrated with ceric sulfate. Determination of
cuprous oxide was carried out as follows. A sample
was dissolved in the ferric chloride solution in the
nitrogen atmosphere. The Fe?+ formed was titrated
as discribed above, the result giving a sum of metallic
copper and cuprous oxide. Cuprous oxide content
was then calculated by the subtraction of metallic
copper content from the sum of metallic copper and
cuprous oxide. The determination of total copper
was performed spectrophotometrically at 810nm as
copperaquo ion complex in nitric acid media. The
determination of cupric copper was accomplished by
the subtraction of metallic copper and cuprous copper
from the total copper. The procedure established
was applied to the determination of metallic, cuprous
and cupric copper in copper powder and copper oxide
catalyzer. The coefficient of variation for the analysis
of the copper oxide catalyzer came out as 10.79% for
metallic copper, 2.69; for cuprous oxide, 3.7% for
cupric oxide and 0.279, for total copper.
(Received July 17, 1978)
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