The Japan Society for Analytical Chemistry

12

EHEERRAREORLEA I SR JI) O23ER

/AN NI L

ARAT R

(1980 £ 6 H 5 g=m)

100 ml Wiz IM L7 vE=va-RE7VvE=YA-7TvE=7KiAM (pPH 10) 50 ml %

A,

FELBULEBELT»S, 2EBERRXAB2M2EVEES L, BLEA) 2EESFAD 37 v

IVEAAVER S THRL, &BITEIRVTRS. KBERIZ2VWTIHORZRFELECERTH

i, BRLEA) 2 o5& k»oh 5.

_‘73-3

KIBBEIZODWTEBRELABKOTTC Y 7

TeAtv-rmmkl AHBLAE, W LEEEL CBRILRQ oBrko 5. ELEAD 1TEE{LER

(I) 2ERLEAAI) o&E»SERILE() 22 LEVWTERL 7.

FEIREAEL, 2BHEEOR

e (1) CEefbeR (1) 2 MBERRIZHFERTE 5.

L

BT T S (1) & BLER () 258,
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CEDERETDHHDOTHD. LrLard, SHESE
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E=TA-TVE=TKEK (pH 10) & Cut t Cuz+
DEEILRED ¥ ¥ THMBT 52, SBIIILBEE LK
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IM {7 vE=vaiEak (pH 10) : AEHHKEL
7vE=wA 53.5g LRFGEERE T ve=v A 80g
RKICIERL, REEK7ve=7x 200m! 2imx
#, kT ll L IMHE7TVYE=Y L BB~
OERED BREIX vt (0.07 ml/l, 25°C)®, f#
HAIEBELTEEZEZBERAL CTEEL2BRVWE-DZ RV 2.
0.51/min T4 ML LBELBET L2 2i2X b, KM
TREES 2D VWEBECEBEIN 5.

Ny T vk 0.1% =2/ — LK.

Bilhke Fryonr7ver=vaigmk (10%): 7v=
=7x¢ PH 6 thz%ET hfiL, Sy /s7uaqfvii
W (0.19%) 1ml 2%, 10 SHEEEH 7 ree sl L
Sml zixTHaEE > LT @EMmBL, ZrrAn
LAIZEAE A L2 ECHRERZEVIEL .

ZmehLh  REEZE IR A LR SREELH
wis.

IM b7 vE=v sk (PH 1) : AERPEL
TvE=vh 53.5gwKICIEML, EEE 36 ml 2z
Tk llicERLEL .

BEE:HROBER X (ME 99.9% L) »518
bhs30%, ¥retu—n 20g, kEbsr v va 20
g & 60ml OKITHERL -IBHICEBL, BIKEBT7~
NHBREMRINF Ty A () BRRICBLCERELE
WTHW.

2.2 ¥ W

RFBOE%E : Ay 170-50 &, Sir7 v EitRidg
BEES v 7 (B 3249 4), m=H-7eFLr v R
Awvi-.

KBS : FTRBEMAREERE 6, Bil& 10mm
ZRvre.
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3.1 EMLIRA) DOWMIL7Z v E=) LBBEANDER

100ml w3 IM L7 ve=v 258¥% (pH
10) 50ml ¥ b, %FE% 0.51/min OFEE T 10 43
WL, BRI Oo—EBXHEALE, €A%X LUK
DB LRSI (ESCHTBRTHY, RHEYE
e 10 4y E L7c. iodks, ®ARTHECHER}
NCEBOBK I EA L, Cur 2 Cuzt @kih,
BRIEHADN 7 v VA v FEREE TS BAEN
HBHDT, Fig. | OBEHABMNE S5 A5, 78+
v v TEDERICH ST, BRAOHRELIT- .

A IM 7 ve=v A %K (pPH 1) 20ml &
0.1% v r7es VER Sml 2 Ah, BHREBELLE
FEHic L 50ml SR, Ay @R TR L
Xy PEAWT, EOSRESIFORIGHER Sml %
SELTBLAKS. OO pH 128 L. 5

BE, AT : GeiELBEHEEEORLHAT) LBRILFAD) o5z k 13

D

N; gas e—a \
T~ )

NZ £aS e——du

==

Apparatus for deoxygenation in atmosphere
of N,

A : Polyethylene tube; B : Rubber stopper; G : Sepa-
D : Glass tube; E : Ground-glass

Fig. 1

ratory funnel;
stopper

S kE LI, Z7ertia Sml 2z, #ARL
T2HHEIRDBED. 7 v nti AHPERIFKTHE
LTHY+ LI AR, BEPo Cut OF% 477 nm T
RHE LT RD AW, Table 1| @iT X 5w BB{LsR
Mk IM L7 ve=v s BK (pPH 10) 5L
BRL, ~“vrsFegv-srariafilicl b EE
MCHEEHECHE IhD 2 &2 hnd.

Table 1 Dissolution of Cu,O by shaking with
50 ml of 1 M NH,CI (pH 10)
Cu,0 taken Cu found Recovery
(mg) CH3Cl solution of Cu
(Cu calcd.) (mg) (%)
0.85 (0.76) 0.80 105
0.86 (0.76) 0.73 96.1
1.74 (1.55) 1.58 102
2.21 (1.96) 1.98 101
3.58 (3.18) 3.18 100
6.72 (5.97) 6.51] 109

Shaking time : 10 min

3.2 EMLR() OMIL7 VE=D LBBENDBRE

BB ORI 2 HVT 3-1 LEBCEFE L.
AEBRBPOFEZXFETRIEBC L D RD . JEHKD
BHRENEL s ERIEEMEL RHEAI DS DT,
REFRFERAOHEEBRRIINEREOERE LR R
EELT, BFEXEXHE LK. (0.5~5.00mg DOERL
A 2 60 HHEORIBETERTH L1
. IRV BERBOYREYFAL LA, 2mg OE{E
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#(I1) 1z 40 DR D B TEECER L.

R EEFT ERTkWT, B AD o BEERE
%, RIGHE¥ Sml <, P THEL, 3-1 WRLLE
FHERIE 21T - 1218, KT OMRELXFETRIEETRD
7c. Table 2 7R3 X 5 B LS (1) DBEMITELETH
b, Cuzt % 3-1 OMBERIFC L - C AL
H X i,

Table 2 Recovery of Cu in aqueous phase after
extraction with chloroform

Cu found in
the solutiont

Recovery of Cu
after extraction
—

CuO taken
(mg)
(Cu calcd.)

(mg) (%) (mg) (%)
0.75 (0.60) 0.62 102 0.55 91.7
2.06 (1.65) 1.64 99.4 1.71 104
5.19 (4.15) 4.10 98.8 4.19 102
8.56 (6.84) 7.15 104 6.91 101
11.12 (8.88) 8.75 98.5 8.96 101

t by AAS

3.3 EMERT) LEBYESR(O) ORAWHONE
3-1~3-2 oEBOKR, BT LEMEHJAD %
WIRYBEDOTEER 2 L3 s » 1o DT, BEWHITOWT
3.1 OEELRFICIT - 2. FHBEBIE T 2EBONEKRE
FxHEL, T05 bo—HREHFHEXRE TS o
w, 10% $Efbe FeFor7 ve=v A5%%K lml %
% 7z. Table 3 xDfERAR L. B LB
LD OVFh k7 ve=v ABKCHER L, i
HiorwE, BROE 4 ORIINERIFBRETRELDOTH - 1.

Table 3 Dissolution of mixed samples (Cu, O+
CuO) by shaking with 50 ml of 1M
NH,Cl! (pH 10) for 60 min

Cu,0 CuO

Cuz0O taken CuO taken — — ——
(mg) (mg) Found Recovery Found Recovery

(mg) (%) (mg) (%)
0.47 0.60 0.48 102 0.59 98.3%
0.58 96.711

1.27 2.64 1.27 100 2.81 106t
2.63 99.611
1.32 3.16 1.43 108 3.13 99.1%
3.02 95.611
2.55 1.21 2.61 103 1.19 97.9%
1.13 93,411

t Evolved by the Cu content in aq. phase after the extraction;
1t Calculated by the subtraction of Cu;O content from the sum
of CuyO and CuO with spectrophotometry

34 SMALMIL7 Y E=ILBREDERS

IM {7 vE=9 28K (pH 10)c@Er+oic
HURBRE Lc DSBMOVIEIA#H#A L, ¥%s
AR E LT 100ml &SP TRV IBED &, FE
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ORBIEHNIL 3-1~3.2 R LK SREVELRSD TH
AH. ZOBREREROLED, HUCTHUBBELLIM
BWk7 ve =7 2% (pH 10)50ml %% ,10 5k
hiEE ik, BRPOHXEFREMNE LTER L.
Table 4 12/~ X 5 GBI ESBH L2 &y
ah. —F, TOBBERERDED, ERYBAIKVE
b7 veE=v A BRCESZ# LT, BRPTRIBEED
EEBHIIIEILT v = v ABRICH TN TH 5 0BH
FTHZEMNA UL Table 4 26495, T, IM
Bk7 ve=vaBK (PH 10) «ERKEHE UL THBRE
LTHEL ZLIFSBR 2B NIV BEEHFTHS.
AHRO BRI LRFILEL OB L, Cut 41 Cuz+
CEBEINB Z EABECRS. 22T, ZoOBBED
DERMAYRD S 1D, HSBEYBBELL: IM i
b7 ve=v K (pH 10) CERE OB % Bk
KL, 0.5l/min Of#E T 0~15 FHIEZEZ # U
IM L7 ve=v a%#®K (pH 10)50ml & 10 4
MR D B, BEEBREIML, BRL T8
RFREETRDA. Fig. 2 cF+oEEr» ~L7:.
4 MU EERYE U o oW TidAoB iR

Table 4 Dissolution of Cu metal in 50 ml of
IM NH,Cl (pH 10) solution after
shaking for 10 min

Amounts of Cu dissolved (mg)

Cu metal taken
(mg) in deoxygenated soln.

in ordinary NH,Cl
in atmosphere of N,

soln. in air

334 0.00 0.22 (0.094 %)
500 0.00 0.52 (0.100 %)
860 0.00 0.72 (0.084 %)
1220 0.00 1.17 (0.096 %)
1636 0.00 1.37 (0.084 %)
0.10p-

=

3

g

=

(]

= 0.054

£

3

°©
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2

= L‘

0 L 3 <
5 10 15

Passing time, min

Fig. 2 Effect of passing time of N, gas on the
dissolution of copper metal with 1M
NH,Cl (pH 10) solution
Passing rate of N, gas : 500 ml/min;
10 min

Shaking time :
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bhich ot 2:1 KR ULEBEBERET A HOERBR
Bl % 4 pRILL L& Licoik Z o R #ESL.

K FEROERICE T, £EH#%Y 1M E{L7 v=E
=y AW (pH 10) FREA LRV BES &, KHO
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S E Lichl, RRMEGREFAORAMLINIED THE
Thh, hOrOREEIHE D EEZ BB,
2T, $RFEOREOBLHOBRCRIT TR EE
FEIOFHRCOWTERE T 1. SERFALHER LA
IM¥EIE7 ve =2 28 (pH 10)50ml & & 3 100
ml ¥R H Ah, BREYERCTESBLE, 6~
60) MR EES. BEEFKYIMLT, Todhc
BRLTVC2HOBYRTFRIEHET RD/z. Fig. 312

FTOERERTLOT, 5oHORD B TREHILT
BB THZ NGB,
X
2
=3
© 0.02-
g
B
E A d o o 0. A J
) 0.01+
&
]
© 0 1 1 1 I 1 1
Q 0 10 20 30 40 50 60
6 Shaking time, min

Fig. 3 Effect of shaking time on the dissolution
of Cu,O and CuO attaching on the
surface of copper metal

3.5 HRMMEEMORMILA ) LA ORNER

ZBRMMLERRMOBEREARSEH (99.99 %), YN
KFREBH (99.9 % <) RUCREMEROB KRS EBH
FAEIEH 2FEHLT, 33 R LEECH - TRIE
g (1) SRR (D) D4 RIERKIT - 7.

Table 5, Table 6, Table 7 &+ D&EELR L.
Table FrORLEA () Dffv: BILEEOBED b FRILH
(I) DfERZE L\ TRDF. Table 50 99.99% o
BdiEO £B#ETIE, BHFEJAD) 0BT REERALUT
Thoteht, BEsmd) EE, FRKLIHOCER
TX7:. Table6 DYHI - REBHFHREORILF ) O
WA 2 R EBFRL, RSB OREROE T
XBEEZ RS, Table7 OMKLBEARAIEOE
EENAKEWZ & &, MENEBRIEV-C 2D, BE
WA BEDTEV SFRYH-. BEHEIAD 3FET

BE, AT : mMESBERTORLHA) LBERID) ooRlER 15

Table 5 Determination of Cu,O and CuO

attaching on the surface of Cu
metal (flinders)

Cu metal Cu,0 found CuO found

taken ——
(mg) (e2) (%) (eg)t ()t
214.0 27.9 0.0130 n. d. n.d.
206.7 28.4 0.0137 n. d. n.d.
229.8 29.7 0.0129 n.d. n.d.
197.2 24.8 0.0126 n.d. n.d.

=8

x=0.0130 %

on =0.00064

c.v.=4.92 %

Purity of Cu flinders : 99.99 %, primary standard;

1t Calculated

by the subtraction of Cu,O content from the sum of Cu;O and

CuO with spectrophotometry;

tt Calculated by the subtraction

of Cu;O content from the sum of Cuy;O and CuO with AAS

Table 6 Determination of Cu,O and CuO
attaching on the surface of Cu
metal (flinders)

Cu metal Cu,0 found CuO foundt
taken ———
(mg) (18) (%) (:g) (%)

97.6 75.4 0.0774 13.1 0.0134

103.8 99.6 0.0960 10.0 0.0120
104.8 76.6 0.0730 15.0 0.0143
105.6 95.7 0.0906
107.7 85.6 0.0795 17.5 0.0162
108.3 93.4 0.0863

n=6 n=4%

%=0.0838 % #=0.0140 %

op, =0.00793 on=0.00152

c.v.=9.46 % c.v.=10.9%

Purity of Cu flinders: 99.9 % <;

"t Calculated by the subtrac-

tion of Cu,O content from the sum of Cu;O and CuO with

AAS
Table 7 Determination of Cu,O and CuO
attaching on the surface of Cu
metal (powder) '

Cu metal Cu;0 found CuO found
taken — .~
(mg) eg) (%) (€2:9) (%)
22.5 692 3.08 51.3 0.228t
22.1 704 3.19 62.6 0.283t1
22.3 677 3.04 56.3 0.2521 1t
22.8 704 3.09 70.0 0.30711
24.6 765 3.11

n=>5 n=4
x=3.10% $=0.268 %
0, =0.0496 05, =0.0300
c.v.=1.60 % c.v.=11.2 9%

Purity of Cu powder : JIS-EP; 1

Calculated by the subtrac-

tion of CuzO content from the sum of Cup;O and CuO with

spectrophotometry;

1t Calculated by the subtraction of Cu,O

content from the sum of CuO _and CuO with AAS
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Fractional determination of cuprous oxide and
cupric oxide attaching on the surface of high
purity copper metal. Ken MaTsuMoTo and

KAGAKU Vol. 30 (1981)

Toshiyasu KiBa (Department of Chemistry, Faculty
of Science, Kanazawa University, 1-1, Marunouchi,
Kanazawa-shi, Ishikawa)

A 50 ml portion of 1 M ammonium chloride-am-
monium carbonate buffer solution at pH 10 was placed
in a 100 ml separatory funnel and several pieces of
high purity copper metal sample were put into the
solution. Then a sufficient amount of nitrogen gas
to remove oxygen from the solution as well as the
vessel was passed through and the whole was agitated
vigorously for 5 min. It was found that the cuprous
and cupric oxide on the surface of the sample were
dissolved as tetraammine copper complex cations and
their oxidation states were retained while the metallic
copper remained undissolved. The copper content
in the resulting solution which should give the sum
of the cuprous and cupric oxide was determined by
atomic absorption spectrometry. The determination
of cuprous oxide was carried out as follows. A 5ml
portion of the sample solution containing both of
copper(I) and (II) was placed in a 50 ml separatory
funnel which contained a 20 ml portion of 1 M am-
monium chloride-hydrochloric acid at pH | and a
5 ml portion of 0.1 9% Bathocuproine-ethanol solution
under nitrogen atmosphere. The pH of the solution
was about 8. After standing for 5 min, the solution
was agitated with 5.00ml of chloroform for 2
min and the absorbance of the chloroform phase
at 477 nm was measured against chloroform. This
gave the cuprous oxide content. At the same time,
a 5ml portion of the sample solution was pipetted
into a 50 ml separatory funnel and about 20 ml of
1 M ammonium chloride solution adjusted at pH 1,
a 5 ml portion of 0.1 9% Bathocuproin solution and a
2 ml portion of 109 hydroxyl amine were added.
The copper(I) in the solution was extracted by the
same procedures as above and the total copper content
was also determined from the absorption of this chlo-
roform phase at 477 nm. The cupric oxide content
was calculated from the total copper determined by
either the atomic absorption spectrometry or the col-
orimetry and the copper(I) content obtained by the
colorimetry. These procedures enabled the analysis
of small amounts of cuprous and cupric oxide on the
surface of commercial copper metal samples in various
forms and the selectivity and the reproducibility were
concluded to be excellent.

(Received June 5, 1980)
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determination of cuprous and cupric oxide on copper
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