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ARARABEEY AT AICEALUTES ICHHSRICEA L,

810 nm DRAEZBET 2. AL LHABOESH Y — v ORMEABET 5L I12 80, HBEE
fLICE BB RSB s NG 2 & <HE - TE (10 HB/FE) »28E X< (RSD, 5%, 500 mg
Cul™, 2=104) HE mgl ! LWVOEHI) 4+ v 2ERBAETH 5.
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RAHANEOEMBEHM TREICBNT, Bk - 7
ABIEZILERE L 2B OBHEAORMY OBRE 2 #H
BIrle3, TPYELAVT—Ya vtk OBRET
Bl OB THRKE XL HNOBMRRIEOFHENE
DHIRE EBEIZA NAWET S ETCEETHS. BB
EHRBRICEEN AR MYDO > 5, @I 44 v1d,
MR O EMEIEFICEEEZ FITTINV MAD 2%
BEIC Ay T—YavBRRTH008EKE LS (b
SETEEBNICERS S, ERICEE#EEYT 55
Ep s, COMAN 44 VIBEOEHEIL, RERFH
P2 TIT > Ty, KOs BEBED DI, 24
RS U O mg 1! LAVOSRII /4 v 2EE
TENIERTH 5.

KT, BERFABOROFNVESGTHY, ULh
HIE - BRESHASARELZ 7O —( V23 v5
Mt (FIA) BZFIH L, H$AERFHREEERARFA DR
(II) 44 v 2 BEEEAES BN Y AT L & B
FTARFEALBE U, 2T, FIACRESAEHER
DERE O FE I TE U 2 HEFROEL 58 BRI
FOBNRERIEICKRE s EEE2 5B, HEIFTEROE(L
kBB EOEE 2D ¢, WA K4+ v F
DEERTZ FIA BICTCRAEAEERT 5 -0 0MRH»E
LN THRET 5.
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8 (I1) A4 4 ~ BEAEE R (50.00mgml™") &, 99.999
% 2B (ZF< 7)) TIVE) OBEME R ICAR
U, BMBERE U THRKIIC 50.00mgml ™! 1 M HiEE
BRELK., ChaRBEIGUTHEERRUTCHERL
7z,

ZDOMOEE, FHREAEEFERL, Kidf 4 35
KEHW.

2.2 & &

BERSOBIRNANR7 SVEIEIZIE, S bTAA—F
7 U A #Hi 8 (Milton Roy 8 Spectronic 3000 Array)
IR 10 mm OARARELVZES L CHER L.

KT B NT, BERAICERT 5ICE -7z FIA ¥
AT LDTAy 7T AT T L% Fig. 1 IWRT., ==
A=V R, AE 10mm © PTFE #F 2 —-7& a4
7y —RERUI. FTNVT TV vy —BIRY T (43X
F T8 DMX-2700T 8Y) P1 2% v ) ¥ — DX ITfE
AUk BRBRERYy 7P Ity 2y Ry T
(Attof¥ AC-2120 BY) ZEA L. BHBHAK X, AN
W7V (2.7ml, ¥ X FTHESR SVA-6M2H &) kY
FH YUY —IZEALR. ¥ TV — THRICEES T
THORBIETADIZT VI Ty 7E8KIGE H
(AR BRIZE NRB-15) X TH Y Tiv— 7 % N
Lz, Ik 7a—+1 GEEE 20mm, Y2 ¥

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

492 BUNSEKI KAGAKU Vol. 44 (1995)
l"_(z_oic_)____ Table 1 Typical composition of zinc refining pro-
: | cess stream.
[ \ ! Cbp
! ' Content/mg 1™
C P1 }_@_@—W/'_’W Element
ey
A 810nm
sommint [ 1] (unrefined zine Purified zinc
- mimin P2 electrolyte electrolyte
Sample Zn(11) 140~ 160" 140~ 160"
Cu(1D) 300~700 <0.1
Fig. 1 Proposed flow-injection system Co (II) 6~30 <0.1
P1l: double plunger pump; P2: peristaltic pump; V: Ni (11) 510 <0.1
sample injection valve (2700 pl); H: reactor Fe(11) 5~50 <10
(70°C) ; D: spectrophotometer with flow-cell (20~ Mn (11) 1~5" 1~5'
mm path length) ; Cbp: back pressure coil (0.5 mm Si ~10' ~1'
i.d.X2.5m); C: carrier solution (0.5M hydrochlo- tgl™!

ric acid)

BB ZEH U aeER (B3 U-1000 BY) %{F
AUT 810 am B ARNEEZRIE Uz, BERI,
Table 1 (278 U 72 EESNEEM AIRREERESOIS B4 {30 (11) 4
F VIBE<0.1mgl ' ICBERIBEOH (I1) [ 4 v IEEER
EWRIIUCER U7z, ERBICEL T, HBEKREF v
VXY —EDEBEECLVETE AT X FE -~
7 O OFBRE OB ERBIEME Uz, &8, Y AT
LOHME T — 70, NS—VFravEa—4%
(NEC, PC-9821Ae2) IZ &V FTH 1z,

3 MREEE

31 Ny FERICEIWMBERHESMNERPOH (I1) 1 F >
DER

BITEXS & 72 2 BEHA S H SR E A ROB B TAE DR S
BHWTH Y (Table 1), (1) 4 A ¥ & H8E 400~
600mgl ' BENTWVA. TOBRETIE, ADOKMA
F v OHBIRZEIET A 2 &Ik, HaukkiRE
NESNEEMH, REEZ-UEMET, 880D
A4V EDOLODOENEEREST S LU,

FIA VAT LARETHICELT, BB TH AHE
BSNARTP DA I Y A0 A B, &5 WV ILHREREEH
BIEASF 2 —THTHHET 20 2B X, RENOKED)
REBEDLIZDIZF v T —E L TEBEEKZRAWS C
EEUT. BINT AE8IZOWT, RITER DFK % TN
WKRT ZE2RIRIC, B4 DOILBMIC OV THRET LM
R, FHEBHRCTLTHBERNRMSBOINE LD
0.5M EBEEHT A LT ‘

IRIZ, Table 1 IR UIZFRER DS B, BeMERT
TEHEBUTHAD KN4 4 v OB EICEE L KITT

LEMFRINBEKAD /4, v V(1D 414V,
T VAV 4 A IZDNT, 0.5 M EBIBKIC T
EHE L . 81D KR4 4 v ORIEBIRZ BIES %
810 nm T, #(II) 4 4 ¥k 500mgl™ ' BLET,
N=w o V(Il) 44 v1d 100mgl ' YL ETIEDRER
Sz, = v Ay Q) 14y 3BEEsEERrE 2
Igip o fr. EEOREBHICE D) 4+ Y id 5~50mg
17, =y v 44 vk 5~10mgl” ' BE L&
FaxhTsod, WD) /A VOEBITREEEZSX
BN ERRERR U .

3.2 EEREREDOHEO) 1F %HE
DEORRAZEE 2T, FIA Y AT A THBEBK
RO (I1) 4 4 Y BHEEIC DD TRE U7z, Fig. 11
KUty AT LaFIAL, EBEAKEZ 400u & U
T 810nm KB AENERZBELIZECA, Ny FHl
ERORHBEE RS >N, HID) /4 v2EFTEL
ABBHREEALTH, REERE—7RD Y TF )b
#HEasht {Fig. 2(a)}. Thix, EARPOERE
WIEWIZEL, BRBEOX v ) ¥ —~DOFEPA+
o, BEB0o 70— VATEEESLITES X
BIFROB(LICEBE LT — 2 MY IS DB I N
LOEEZHNE, #27, $TREI[VE, BHEE
AERROF v ) Y —hBaBx¢T, BpERE+
SRR THE S, TR MY TP UEBEETELZN
IRES L fons, BRAET LT 500mgl™ " LAV ODE
ERETA20IHABBESEsnEr oz, I, B
BUAK E ¥ v ) Y-l 2 EHla¢ 52 &, REE
BlICEDEUBABNEDCESH2IH T2 2 L 2R H
fo. F ¥ UV —MAE 15gZn1"-05 M BERRIAKE L
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FATER L teil, fEE, EB ISR — v 2 FIE T 2 EREHENARROR (1) 4 4 >~ O FIA 493
b Table 2 Absorbance at various positions of the re-
C2 C1 sponse peak for the sample and blank
. °J Ami solution.
min
A2 Cu content/ Sample injection
| Al =1 Peak volume/ul
mgl " in I
SampleT position —
780 1560 2340
a
0mgCul™! 0 Al 0.261 0.340 0.347
Bl 0.002 0.005 0.000
Cl 0.325 0.369 0.357
10. 1 Abs. 500 Al 0.345 0.395 0.398
B2 0.170  0.217 0.226
Igé C2 0.381 0.442 0.431
Difference between A2-Al 0.084 0.055 0.051
— sample and sample B2-Bl 0.168 0.212 0.226
B1 m solutions C2-C1 0.056 0.073 0.074

500 mgCul™ O0mgCul™!

Fig. 2 Typical peak profiles of zinc refining pro-

cess stream

Sample injection volume: (a) 400 ul, (b) 2700 ul.

The flow rate of carrier was kept at 3.0 ml min" .

TRBBRZEALILEZ S, Y= D5H80, ¥—2
RFEOENLE U, BERBENPEL (RSD, 19%, 500
mg(]ul_l level, n=3), LA b IT—ZA ¥ 7 FIVE K
DUkipotz, ¥, FIA VAT L% EFHEET 5120
CIHEBEOBRWEKRZ ¥ v ) v — & U CEREE%
HdBHERREHELTHERELZ DS, #A
Rt cdh b EHML .

Y — 7 O % & OFEMICH AR % Table 2 ITR
¥, T, MBREAGEZ 780~3600 wl 1T,
XYY -—REBERVEEIANVEEZNEN—TEELT
H5. WEHERZZCHBBRICOVT, T-A M-
I DOBRIZH 12 B DRHEDEE MY — 7 DEBHITIH
RTBHTHahpotz (¥—27 B £0.002 Abs, ¥ —
7 OTEE R KT £0.040 Abs., 500 mgCul ' level,

n=3). X, ) A+ 2&EFT 2 VEBBKRZHEEL
s, Y— 7 BIEYEAIZIF 0 Abs. £ THADLU 2.

X, BHEBEEIY -7 ORI H b E2RELIZIES
P, ¥—2 OEBERFE L Bt TE <, EER
TEINHIBHBESLZFELL -7 {Fig. 200)}. 1€
2T, 2O —7BORIEENSY ~ TR () 4 4
YOREERLERICKBT 2 LEVIEREEL. &
YeEEERHES UTHIET % FIA BT, 8% D,
(OBRE) » (D>3) THAHIEN—RINTH B
M, KYATLTE, F VTV EEZBIIEATEIE
T, ¥¥)Y—hTcosfELLEIXT (D=1) I

t Sample containing 150 gZn1"'; +1 A: absorbance
at the front peak indicated in Fig. 2 (b). B:
absorbance at the peak bottom between the paired
system peaks indicated in Figure 2(b). C: absorb-
ance at the second peak indicated in Fig. 2(b).

MR E CEIAN B FEFR — V) PEREINS
EEzx2oND. EHOSEEZIMFEIL TRIET 20k s
UCIRIAREGSHROBNAITESDM SN TS5,
EEAEERAEITICE v ) Y —OES L 2 E s
EHEAT A FIA BT, (- BOMELELETEED
TEMERPES T, EEBNLBEMTHY, KK,
BIEREOEVAROREEICEIFHEATH S EEx DN
. DIEOMEERELY, KPFFRTIE, F¥)VY—&K
2, BEE7AVERCEBEARE2FE LT, &7
Y — 7 ORRESOBEE A RIE L, FREBENERPD
A ZEBT A EICUT.

KBLIK, “E—7ORM” &, EENIC K bL” &
ETHC

33 RERHOREL :

Plb, BEtU BT EZ b EIKBIESGEORFELE
TForr. .

9, BEAT2HBAROSE E BNHIIEIT 5 1291
BEIANVEERTY, EEBRLEED 05m TH
BHEASV T 5 BESBENO7u—tVETEESRL
7z, :
TICE )V —REOREBIIOVLTHELLZ. Fv Y
Y-WMEIXEALZEHBBROSEICKESEZEL,
E—27 DK b A OHBEMRSEREZ AR T 5. WEY
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Fig. 3 Relationship between the flow rate of car-
rier and absorbance at the peak bottom

Sample injection volume: @, 2000 ul; I, 2700 wl
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Fig. 4 Relationship between the sample injection
volume and the peak bottom absorbance

Sample containing 150gZn1"". a: 500 mgCul™";
b: 0mgCul™'; c: difference between sample and
blank solutions (a-b). The flow rate of carrier was
kept at 3.0 ml min ™~

BEMNEZE DT vy T aR MYBliicz -1, B
U, EBOSMTIETE 3RV ERMTEZHORR 25
Mo oBEhWeHes L oRy 7HREE 3mimin™' I
®E U (Fig. 3).

HICERHEAKREZ 2L T, A—EB0oBEED
Elhzfl~tz. 2 DR (Fig 4), ABRHEAKREZ 2.5
ml BlLECd5&, BAULREE Y — VIcHBL 50
SWBEN, WA 14 v 2EFETBOEBBKROBE
WRANEZY, UhbbE—2DK b ans 2 BREILI#k
FeL T, Kb LDRNERGAELS 128 I12+55 75 ki
MnEonre. BU, REEAKREEEAS S E5H

Vol. 44 (1995)

Table 3 Analytical results of copper (II) in zinc
refining process stream (mg17™')

Sample' Proposed FIA method

815
623
840
860
700
540
ft 504£27(n=104)

~N O G 0N

t Sample containing 150 gZn1~'. 1~6: collected
independently from zinc refining process at Mitsu-
bishi Akita Refinery; 7: synthetic mixture contain-
ing 500 mgCu ™' and 150 gZn 1~ ",

BEMETT 5720, KPR TIE, RBEAKEL 2.7
ml & U7z,

X, Fv TV —THTHEORHEER LT 512012,
FYTWN—=TEIET A EICU. B, MELE
FHLRBATRENRBEL, RELRESTE 2L
BB ENHERINIDOT, MBIE 70°C IKBELT.

COEDITERBEEHEREL, WA /v E2&F
O BER RN A I SRR HER 2 0~1000 mg 1™ & TR
MU CHREBHBREER UL EZA, ERICRIFSEREH,SE
bt BU, A4 VERNORBOBINEL 0 A
TEOHLIP ol ThiX, FESEIS OSSN T O —
EVATHEZERATH-DEEZ NS, X, BEBA
REFER T, BROKERLEZ E OYIENHE S
220, FNTOSHORES—F L2 N &FEX
No. f->T, FOERIHID /4> 2TEET 512
D ITHREAR N 3 EERINRIC THERR T 5 2 &z U 7.

4 HSAEEMAEREETR T O (I1) 4 4+ » OER

RANEDHERAM ZHE T 5 2%, EEOHENEMRK
RO (D) 44 Z2EBUIZER%Z Table 3 IRT.
F—&R (500mgCul™") % 30 DB K 6 HREE
BeUTHIE U AR IE 504127 mgl™! (n=104) T
D, 1FEE4720 10 ABOBIENTTRETHS. X, /
A XDBEERZED 3 5& L TKRDERETRIZ 3mg
Cul™ ' TH 5.

DIERA Tz E517, Ky 27 00%, BBME - SRR
DR L ILEEBHESHOMEBE L TERTH 5.
X, AERHAER, SERESRARTOE RS DE
BIEEUCAKBRATETH L EEXONE. KV AT
2, BIESIK AR I C TIESESR Y AT A&
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PAS

Spectrophotometric determination of copper(Il) in concentrated zinc solution for
hydrometallurgical zinc refining by a flow injection method utilizing non-dis-
persed sample zone. Yasumasa Savama, Masahiro Tokupa and Yutaka HAYASHIBE
(Mitsubishi Materials Co., Central Research Institute, 1-297, Kitabukuro-cho, Omiya-
shi, Saitama 330)

A flow-injection method for the determination of copper(II) in concentrated zinc solu-
tions, such as hydrometallurgical zinc refining process streams, was developed. A cop-
per(II) sample solution containing about 150 gZn 17! was directly injected into a carrier
stream, and immediately introduced into a spectrophotometer equipped with a flow-cell.
The absorbance of copper-aqua complex ion was measured at 810 nm. Characteristics of
the proposed method is to utilize the non-dispersed sample zone generated by injecting a
large volume of sample solution in order to improve the interference from the refractive
index change, generated at the interface between high-salt concentration sample and car-
rier solutions. A calibration curve was constructed by using solutions prepared by
adding various increments of standard copper(II) solution to the purified (copper-free)
zinc electrolyte. The proposed system was operated automatically by a personal
computer, a maximum of 10 samples being analyzed per hour. Relative standard devia-
tion (RSD) and the detection limit of the proposed method were 5% at the 500 mgCu 17!
level (n=104) and 3 mgCul™", respectively.
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