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tFNEY) V=g araY) FERNT, FARBEARKRFAD Cu(ll), Hg(ll), Ag(l), Zn(Il) KUV
Cd(II) DA A ViEBREEFZF N, (3.85~4.22)XI07*M D LB M » 96% LI EZBTE 55%04%
Kotz T 8,0, WEREICH T ABEFIEED M [ S,0,°7 OENHZEKSD, Cu(ll) KU Hg(1I)
T, 1:2, 1:3, 1:4, Ag(l) TIX1:1, 1:2, 1:30HMOEA A PIFRINBIEEHL
IZU 7. BICAEZ, Cu(ll) &Co(ll) RUNI(II) 05, EENEERFO Ag(l) KU Cd(11),

WE~ 74275800 Zn(ll) OSBERISHTE 2 EZHLPIT L.
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FAMBEREPTIEZHOREY, FARBiEkE
UCTHBTFT A ENPBMNERSEITEDRASMIZS N,
BEERDEE S0, OFENEA Cu(Il) TIX1:2,
Ag(I) TWx 1:3, Hg(Il) TIX 1:4 FTOLEBOR
EEEHIPBLAREINLTVLEY., RIZEHES I
S,0527 RTD Pb(Il) DA 4 VERBIZODVWTHE L
728, Ag(l) DFRITONVTIE, S,0.27 BRUBBA 4~
REEERIO Ag(l) KT 2—EOREHKTDOH, 1:
1 RO 12 DENEDOILERD, 92~99 % D EIE
TiEFEIN, ENLDAORNGT TRRBEICENRASET
THIENHEINTWLSIN, EHRIT>HT AL
IRENTWVIEW. X, Cu(ll), Hg(ll), Zn(II), Cd(II)
DFBIZOVWTOREFIL<EAohzn, 22T, B
WPERBRICLT, S0 RTOINH2EDIFRE
A, Culll), Ag(I), Hg(Il) DBETFHEKEZREEL T,
BEHRE A+ VIR EOBFREBROPIZL, KEEE
HE®RFO Ag(1) KT CA(I1) I I GAFERFR O HEE
<7 FZ Y ah® Zn(ll) ODBEBE~NGHT B &N
TELDT, TNH5DERITOVTHRET 5.

2 = Ex

2.1 ¥ B
EREALVIEHR?ERLCSHD (2. 7cmi.d. X 20 cm)
EHROZY, EREHPOMESBOEICIE 6.6cmi.d.

* FEEAFTFER D790 BEEMLT XY 3-1

X 40 cm DOFFE N F A 8P\ (7 A7 4 V7 — No.
4) #HuUiz. Hg OFEBICITFBEUKEEE HG-1
Blx, SBOHEERICIZANBSICEET 100-10 Y
Z, Ag DEBRUMESBEOHFROEBDOEEICIE
BN SETFERN;ICER 208 Bz, ERNFOLEEDE
BB ANERYEY —< Vv EFRAESIFEST Z-7000
Bl%, pH OBIFEICIIEBEH LEH pH A— 45—
HM-12A B!z 7z,

2.2 B %
SREBERR AEFROEEWHE~ 0.1 M BEE
WA U TR ARE L, EDTA BRI DEEL .
FARBBERERR | AEFROFAHBEST M) T A
RIEREKICEDS UTHBL, By A VvEEH ) o LES
BBRTEE L. '

oA 4 v REEHRIEERR ROt FLrEY V=
Az 0y F (CPC) %BER? & RFICEHEKICHED L
THREL, EEULK.

HERE Hg DA OBEMOEBOKEBERICIE, R
TR —7 4 FPRE 4-(2-YI LT V) -LIU Y
/=) (PAR) % HHW 7.

2.3 ERFE

BESRY SR LT, #BRUT A MBHEZEERKRD
—TEEBI2ASCBKRZEEMALIVIZHRY, CPCO—
EBZMA, KT 20ml & U7z (pH 4.1~5.5) &L,
BRHORGFEREZHEERL TERERZKkD 1. AR
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HhoMBOLEDORRTIE, FRKEZ 100ml 5
VI 500ml & U, 0.1 MBIERET v E=7 LI5KE
MRLUTENVORBED EEICNES S A D L%, &E
KTHERR L%, 05M B 5~10ml CIAML, ZAH
KTHHRLUIZEREADYE, BAKT25mlICLT,
AAS ICL VD A D LFDEBAEE L. X, KBS
DEBOEREICKZ KD 5 123012, EHERIEIC & O
AAS TERNPOSBEBEE L.
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o
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Effect of CPC concentration on the flotation
[S:0527] = 1.01X107*M ; [Hg(ID)] =
4.16X107*M ; [Hg],: concentration of Hg
(II) floated

Fig. 1
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Fig. 2 Effect of S,0;2” concentration on the flota-

tion

M [M]X10*M [CPC]X10*/M
Cu(II) 4.22 3.34
Hg(II) 4.16 2.50
Ag(l) 3.85 1.67
Zn(11) 4.01 2.50
Cd(11) ' 3.96 2.50

KAGAKU Vol. 38 (1989)
3 KEBRERRUEE
31 FEEMFOREE

BESRY ERAEIC L T, (0.101~5.00) X107 >M O F A
FREIBAK (pH4.1~55) AT, 2EBEZZhEN
(3.85~4.22) X10™*M IZ—FFEIZ L, CPC BE %%t
XUTIBRLL. HEIN Hg OBE [Hgl, %, N
%72 CPC OERE [CPCl IcLT7ay FUIHERD
#l% Fig. 1 IR T. ZhEFNO—FEDOFRENELN
% CPC OR/NBEZNR®D, FIEBE L. WThoR
BTbHLFAMBIBRENSE < 25 EHIT, CPCFIEE
MWRELDEMTPoT.

3.2 FAHBMEREOXE

3-1 TK 1z CPC BET, S,0.2” BEL2E{LxH
T, FhEn 31 LAUCBECRBE2ECERBHRLI O
EELT, S0 BELIFREEOBFREZKRDIER
% Fig. 2 12" Y. S;05°7 BWEH Cu(1l) TIE (0.879
~5.00) X 1072M T 96.6~98.0%, Ag(I) Tix (0.101
~4.18)X1072M T 96.5~100%, Hg(II) <& (0.101
~1.01)X1072M T 96.3~98.7%, Zn(II) Tix (1.0l
~5.04)X107*M T 95.5~96.9%, Cd(Il) TIX (2.04
~3.00)X1073M T95.7~96.5% IER I NIz, 8,042~
BEMSINOSEVELLBIZONT, FBERIZLIZWVIZ
BETFULR. ShidFEELT, $0:.27 BEMSEALTH
WDLB-S,0,2" §E4 + v PRI N B0, CPC BE
H—ETHbHrvEBbNS. X, Co(ll) KU Ni(ll)
12 S0, EEM (1.01—-5.05)X1073M T, #hEFh
1.5% KU 36% ULriERxhisho1.

3.3 HESE

32 CHALOBEDONHMMPTRLEZEAONDGHDDI B
Cu(I1)-Co(II) RO Cu(II)-Ni(II) OBARIIOVT
BB UEROB % Table 1 1039, BERTHERE
BHEMREIFIEFR U CTCH- . COERPH, 2RO
Co(II) RO Ni(II) 2 5MEO Cul(ll) O5EEREIC,

Table 1 Separation of some couples of metal ions

Sample/pg mi~! Percent flotated

{Cu a1 26.0 98.5
Co (IT) 22.7 3.3
{Cu (I1) 26.0 98.2
Ni (II) 23.9 3.4

[S:0527] = 1.01 X 1072 M, [CPC] = 2.50 X 107> M
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Fig. 3 Relation between mean cordination number
7 and S,052~ concentration

X, MED Co(Il), Ni(Il) Z&T&EEH» 5, Culll)
DS, KENIGHTZAEEbN 5.

3.4 EEROBEFMAN

BER? LERRIZ, 3-1 ORBBERY 3-2 D S,0,2
DERET, ZNFN CPC BEZELIETEREL,
[CPC] B hr:&BEE M], 070y bd CPC
BEE RO ERES S OEMOTE A, 5, CPC E8-F
FHEEEROZE L] [CPC)/ M Zk®, &
$,0:°" REICH W FEEDOEHERNI T8 7« 2, Cul(ll)
B O Hg(I) <& [CPC]/[M]=2(z— 1) &V, Ag
(1) Tk [cPCl/Ml=27—1 Ik ORDIIERE%
Fig. 3 IZ/RT. ZhoHDERE, BERYEREICL TR
DI FAMREEERDRLEEER ICu(ll)  logh =
14.7, logB;=17.0, logB,=179; Ag (I)
12.4, logf;=13.4; Hg (1) : log B, = 30.3, logfB; =
33.7, loghB, =351 &h5H, ThdbdS,02 BE
@H T, Cu(ll) & Cu(S,0;),27, Cu(S,05)5* 7,
Cu(S,05) ¢ ; Ag(I) & AgS,0; 7, Ag (S,05) 5% 7,
Ag(8,03)5°  ; Hg(II) 1% Hg(S,05),2 7, Hg(S,04) 44,
Hg(8,03),°" &L UTHFEL, hHDLFESZRE
N5 EHHBRL .

3-1 T $,0527 BENEL 2 5IZ>N0T CPC FHER
KT 5D, S,05° BEOEME FHICERO#E
MEERERL, Zffio2E M(I1) $#E& M(S,0,): D&
w|aE 2(a—1), —lDE(1) SR Ag(S,05): DEER
(20—1) W K&V, CPCDEA 4+~ RY E2h#

D log By =

Frig, LT, =@, #H, S, K% 2R-FAHREERO [+ VIR 23

n R:(ﬁ—l)[M(Sgog)ﬁ] ) gey R(zﬁ——n[Ag(SgOg)a] D4
FUREEBR LU BRSNS D EEZEZLNS.

Zn(I1) RO Cd(I1) O#EEEROHEK L, N 5DEE
BEEHM/NS <, $0,°7 B 3.36X 1073 M Tk
AZ Y OXEMEY Ik ENLVSHRIIZ, Zn(ll) T
24.2%, Cd(I1) Tt 22.6% T, ENHEI k0 RET
Egpotz. 32 @ Zn(11) KU Cd(11) OFRIE, &
NOEDOFEEA AV ERY DL F v PSBBINSIC
DNT, TNHDELEE S,05°7 & DEEEBKIGD -4
MEITUT, BEIO CPC IT LD U WVITIERASHET L
T HbDEEZHND.

RiZ, 31 D CPCMERE A 4+ U XWERE K Ok
TS LOBFRERE L. S,0.°7 WE (1.51~1.67) %
107°M T, M(II) TiX K’ = [Rai—1) M(S,04)4]/
[R*]26-0 - [M(S,05)26- 1], Ag(I) T, K’'=
[Roi—1 Ag(S,05):1/[R*]1% 1 - [Ag(8,05)4 1) 2 &
0, B CIFREBESD K ZROIER, log K’
& Hg (II) © 16.0, Ag(I) : 11.3, Cu(II) : 7.89 T,
CPC OFER/HREOH IIFNEN 1.32, 1.45, 2.21
Th-otz. ThEAL Vv HEREDOAEVWEBIZE,
CPC FREB IR ZOHMBBICHLT/NEL LT &
HBH L 72,

3.5 EHAENDEH

351 BERABEHSDD Ag(l) RV Cd(II) DE
B ESEAHERSm 2HYD, BROD S,0,°” BE
A O0IM IC 5 &5 10, HHAKTKH 10 RICERLT,
B# pH »° 5.5 12725 £ 512 pH #FFH L, CPC i
B2EsE, REKE% 100ml 2L T, 2310k
HELT, Ag R Cd 2E&E U2, CPC #E 1.00X
107°M T, Ag RU Cdid # h £ h, 9.08mg K O
0.246 pug [EI = h, EICEISEARELRINGRIC & 5 DHEIC
MUTENEN, 96.1% RV 96.9% TahH 1. ‘

3+5+2 HENEWMT I 227 LHR0 Zn OEE

W~ 274> L 5g 2F&EEK 400ml IZERL,
0.10M FATEEES M) Y LAWK 20ml 2NZ, BE
pH #555427% % k52 pH #7f L, CPC ORINE
zEALEIE, BRERBEE%R 500ml ZULT, 23KV
BUTZn ZEEB UM, CPC EE 1.00X107*M T,
HAM 1g X472V 357ug ® Zn IFRI NI, ZOER
B0, ENEAERICFEULCEE L 5 RBE
0.04pug Z2Z L5I< &, [EERIIEERNEIC & 500
BT LT 98.7% TH-1:.

DIE&OREE, ChoMBROOIREEE LT, X,
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BED AAS TNy 27T RS KREVWRZD, 5
WIBENPEL TEENTELEWVWEEIZ, Z0RHEE
ULTHITHLI EMO ML o1z, 28, ERODEEERIC
I FV iR & OBESHH R R O RME RS B
B0, KETIETABBEZFEbz R, X, HFEND
WWEBRHMPOBADBENNEVEBAEEEZEZHN
5.
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Ion flotation of copper(Il)-, mercury(Il)-, sil-
ver(I)-, zinc (II)- and cadmium(II)-thiosulfate com-
plexes. Toru Nozaki, Hiroshi YamasHiTa, Ryoji MISE,
Katsushi Kanpa, Hiroyuki Takanasu1 and Tamami OMORI
(Faculty of Engineering, Ehime University, 3-1, Bunkyo-
cho, Matsuyama-shi, Ehime 790)

Ion flotation of Cu(II), Hg(II), Ag(I), Zn(II) and
Cd(II) in sodium thiosulfate solutions with cetylpyridi-
nium chloride (CPC) was investigated. A 20 ml aliquot
of (0.1 ~5.0) X102 M sodium thiosulfate solution (pH

Vol. 38 (1989)

4.1~5.5) containing (3.85~4.22) X10™*M of an above-
mentioned metal ion and (1.67~3.34) X 107> M of CPC
was subjected to flotation in a 2.7 cm i.d. X20 c¢m cell for
about 10 min with nitrogen bubbles.
floated from the respective metal solutions in 96 ~100%
yield. Separation of Cu(II) from Co(II) and Ni(II)
were achieved fairly well in 1.0X 1072 M thiosulfate solu-
tions with 2.5X107% M CPC. The analysis of the rela-
tions between the mean number of the ligand S,0,27 per
each metal and the concentration of thiosulfate by means
of the molar ratio method suggested the existence of spe-
cies such as M(S,03),°", M(S,05)35*™ and M(S,03),°~
for Cu(II) and Hg(II), MS,0; , M(S,05),>~ and
M(S,05),°~ for Ag(I) in (0.1~6.0)}X 10" 2 M thiosulfate
solutions (pH 5.5). This flotation method was success-
fully applied during pretreatment to the determination of
Ag(I) and Cd(II) in a photo-processing waste solution
by using 100 ml of the solution diluted 12.5 times, and of
Zn(II) in the guaranteed reagent of magnesium nitrate
by using 500 ml of the solution containing 5 g of the
sample, and 4.0 X 10~ % M of thiosulfate in a cell (6.6 cm
i.d. X40 cm), respectively.

The metals were

(Received July 11, 1988)
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