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Adductive Effect of a Quaternary Ammonium Base on
Solvent Extraction of Coordination-
Unsaturated Chelates

Shinichiro Norikr*

Abstract

The author has reported that a valence-saturated but coordination-unsaturated
chelate can be extracted into inactive solvents by the action of a quaternary
ammonium base. According to a series of the authors’ studies, the effect of a
quaternary ammonium base have been grouped in the two categories: I) Formation
of an inactive solvent-soluble chelate by displacing the coordinated water molecule
with the chelating molecule, IT) formation of a highly ligand-coordinated anionic
chelate which results in the formation of an ion-associated complex with the
quaternary ammonium existing in the solution. In this paper, the author shows a
new effect of a quaternary ammonium base (Q-Cl), that is, IIT) formation of an
inactive solvent-soluble chelate by displacing the water molecule with a quaternary
ammonium base, in the extraction of zine (M)-salicylidene-o-aminothiophenol (L)
chelate, copper (M)-dimethylglyoxime (L) chelate, and mnickel (M)-cupferron (L)
chelate. The equilibrium shift and the continuous variations method indicate
that zinc is completely extracted as a Zn (L) (Q-Cl) species in the presence of a
quaternary ammonium base. On the extraction of zine chelate, a highly coordinated
chelate is not observed and a quaternary ammonium base adducts to neutral
Zn-L chelate. The ordinary copper-dimethylglyoxime 1:2 chelate can be extracted
into 1,2-dichloroethane in the presence of a quaternary ammonium base,
tetradecyldimethylbenzylammonium chloride (zephiramine, Z), as a M:L:Z=1:2:1
chelate in a low concentration of zephiramine, and a M:L:Z=1:2:2 chelate in
a high concentration of zephiramine. Nickel-cupferron is also extracted as a M:L:
Z=1:2:1 chelate in a low concentration of zephiramine, and a M:L:Z=1:2:2
chelate in a high concentration of zephiramine. The fact reveals that zephiramine
adducts to the metal chelate by partial or full replacement of coordinated water
molecules or their proton with zephiramine.
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A ¢ EACRETREE ORI

DT, REEEE (~v¥y, Zoakva, 1, 22027 arz223¥) ~NidllHEhzn, 207
HIT, FEHEOE LS Tch, BAORADBZIN TS, SROFID 5 20 THEBH & <
MENTS TTA & 2ffi&B», 8-t Fuxv ¥/ )& 2fi@BOMEICONTR, EAKE
BOKHED A B OB T 5 WFZRIC & 2 -9 L BMRESNC & 2 WERRIHOESTON T
3 (EROMENZIN TV HEIBRIPEICE ED ),

312, RAUREIT - AR R~ ORI S BB h 1% & %A, MARHLTS
17 FOREE, B4 T FRESAO—BCHrE4K/T v E vl AT IS FroX
FARLON - TFrEZVAIRTAN, OFECE D, RARETEEIERORMBIEHICE
LU THI AN LN HLNEKERDY, ChAE TR, 94 FF -2 (2-eFrF>7
V) SIS, BVFYFL0-FT I T s —NEEED, FoA4VMNY TV RT R D LEER®), 8-t
Fads® s ) BRI ONTHEL Talr, IR CORBLHISBOENI L LD TAS
&, RD2DOD2ATHD5,

Type | HART T =0 AEOFEC LY, RAFHFEOB TS 5T 5 1 A4FHML TRAL
TSR Z D DI NS —BIAE ANV Y ADY YV F F P~ ¥R (2-e KR F T =)
#e—,

Type Il % 4k7 =9 aHOBFECK ), BEFREL THROREFMEESERIN, Z0
BEART LV ESIABAT L L AF KB E, THHIN A AL SF vy ADA XY
S0 —,

— 5T, BAFT T MERESTHA AL LU TRERER L ORXEREREEDNTE
T 312719, 3 20 R T O ETREE1 S FERITEY T HITONT IR 50T S,
X I ) TR IEREE AR T v e v A IROOIEA RSN .

OBRL T, EARAMOEEMNERDE 4%y ©» € = v 28T X 2 HHRCEL THRLL
Type Il ® “45 437 > € = ¥ L HHHEEECAINL TRAMTEEE2IE O 3N 53, COHE,
BB L TEROMESE R R INTL” 0SB, BHR—YIFIF-0-7 I/ F47 2
J VK, SR—U X F Y A% L, BIO =y rv—s <o L HEOMMRT IV TR
LIZDOTHET %,

AL (1x1072M) : &BTRM 0.65g 2B CHEMDHR, KT 11 LT 5,

PSR (5% 1073M) : FREESH (CuSO. 5Hz0) 1.248g /KL T 1l &9 5,

= o VEEHE (1X1072M): Fifit= v » v (NiSO4 6H:0) 2,628g 2 /KIZIEFEL T 11 £ T 5,

LB EDTA EECEELIL. $72, LEWRC THARCS $H TR,

SATP %k (1x1073M): K~ %4 b - SATP @ 0,1145¢ % 1, 2-U 2 wobx & > 500ml CHEHET
%o

DGO Al (1x107'M): U A F i F ) F %o 4 5 806g Z/KICEEML T 500ml &9 5,

poen UG (1X100IM): = hav 720k Fad o7 s 7,757 2KCEMRL T 500ml
&1 5,

Zeph ¥ (2X1072M): K— 24 b - €7 45 1 7.38g ZAKCHEHEL T 11 &9 5, LETEL
TH ) F— VFEVTCRERREL 2.

Capt PAWE (2X1072M): K—£&A b+ A7 Y3~ 4,04g % 1, 2-9 7 w b = 5 500ml ¥
T 5

Phen Y& (2x107M): 1, 10-7 = #> b Y > 17k# 0.198g % EDEHEMITHEMHL KT 500ml
L35,
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TPAC ¥ (1x1073M): ¥~ % 4 b+ TPAC 0,209¢g %2/KIC¥EMEL T 500ml & T 5,
KRETAIR: WRERRT 5 UM U DR B SR BV Iz,
RERTNTHROB KM E 2O T HERAL 12, KZEREKE AV,

K1 TOBEETT, 272, KOKH, BiEEB I,
FRIFUNCAFNRLDN s FUoEZULE: ¥7 45 12, Zeph, LR Q.
FYFO2FNRFN - FrEGLE: BFY)a~b, Capt, $L IR Q
YYFYFL-0-7 I ) FFT 2~ SATP, U< i2 HoL,
CRAFATYVFEY A DGO, H L <12 HoL.
=hruYyI.=eReFobri: 2o, Cupf, $L < i3 HL,

1, 10-7 = 7> ha Y > Phen,

FrI 7= TV =0 A TPAC, 8L <12 Q.

¥y Py,
H C-C=N-OH
C=N H3 ]
@g ) HaC-C=N-OH
H HS .
Salicylidene-o-aminothiophenol Dimethylglyoxime
Qe O«
N-O - NH, As 4
Nitrosophenylhydroxylamine Tetraphenylarsonium
chloride

CHy
CHy(CHa)y3-N-CH, <L) - CI Nad
CHy

Tetradecyldimethylbenzylammonium 1,10~Phenanthroline
chloride

CgHy
=N-— - -
Cg Hhy-h~CHy-C! Q)
CgHry
Trioctylmethylammonium chloride Pyridine

Fig. 1. Structure of the reagent.
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DA 2x10™M, Cu & Ni DFEE: 2.5X1073M) 2 & b, BEEWKEEMA T oH #FWHT2 (Zn &
Ni OHHOHEE: 9.0, Ca DEE: 8.0),

Eff T2 SATP i3 1, 2-0 2 mabx 2> K (1x10°3M), DGO (1x1072M) & Cupf (1x1072M)
KB E UTINA 3,

AAITIRAK, BEEKIE L2-oZ7erv 20 2MAT, HHOERS 10ml & Uiz, 545ME:
593,

HiER, % No 5A OWHEEBEL THWML T, # ORNERRET 5. KfHEs No.5A Dl
HEBELUTHERL, pH 2MET 2. 72, KHOSRBE % B RS CTHIEL THHKR»REL
7o

7733, Phen 725 0T TPAC 13KEEHKE LT, Capt BXF Py i L, 2-0 2 u vz 2 U BIREL T
MA Tz

BREER

HER-SATP §i4

1. FA/TE=yLECL 35

7473 MM M I 2 EER-SATP g5tkix, 21 FE T X5 425mm i
WREX % & b, $fkiz pH7~11.5 DRI CERICHHIN%, D& XD VBRI 1.05%

2 1
[\
(9] b
0. al
s o
S0 g
0
< 0
0 - : Ty
400 450 500

Wavelength, nm
Fig. 2. Absorption spectra of Zn-SATP Fig. 3. Dependence of log D on pH in

chelate in the presence of zephiramine. normal and back extractions of Zn-

[Zn]=1x10—*M, [SATP]=1x10-3M, SATP chelate in the presence of zeph-

and [zeph]=2X%10-*M. a:pH 5.75; b: iramine. [Zn}=1x10-*M, [SATP]=1

pH 9.0; c: pH 12.0. Reference: Re- x10-3M, and [zeph]=2Xx10-*M. -o-

agent blank. Normal extraction; -e- Back extrac-
tion.
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10¢Th 3, BHFIEHL T2 1 LD
SATP, %P LD Zeph OFETHERPD
—EOERNERE A 5. 7 DMOEBEHRLE
PHRELIZOL, WHIhs EEoMRc>
WTHL NIz, K2R X5 pH # 6~
12 DEEATRIVBRDES D0 &, FT12,
SATP L EBEDEN L% 0, 1~5F TELI ¥
TR 270 5 NI R, R Bl 2
W e SN S SERE—RETH 3 &
WA B, B 3 IR & ¥t icis iy 3 pH &
SEH & OER %R, IE, FHIH & & T
XD 20BEMTHHDT, SATP D2 @D S
v b (OH, SH %) OfEEENRED 5 h 3,
3 72, Zeph TAE T iEBY 2EHmE LT L b
R SATP=1:1 OFR*B (M4Da),
PLED#ER, Zeph Hill s v Tid, HEfE
SATP (3 Zeph M70W 6 &[RRI 1:1 8EfF
PRLU TNB T EHRERTE 5,

A7V a— bl Capt 12 FHAKMED

§o.3L a
© @'
202 b
o]
4
< 0.1}
0 . N | .-
0 05 10
[Zn]

(Zn] + [SATP]

Fig. 4. Continuous variations method for
zinc-SATP relationship in the presence
of a quaternary ammonium base.
[Zn]+[SATP]=1x 10—*M, and pH 8.0.
a: [zeph]=2Xx10-*M; b: [capt]=2X
10-4M.

AT =0 L THBH, S 2EMIZIIT Zeph LRI EBATE O, MOFRE

2 -
1 -
o
3
=0 3 2
log[ Pyl
-1t

Fig. 5. Ppyridine dependence for the form-
ation of the Zn-SATP-pyridine chelate.
[Zn]=1x10-*M, [SATP]=1x10-3M,
and pH 9.0

% Zeph HiHD & 3 LFU { U THBH 21T
ToRER, AR 3o gERid 424nm i
RER% b 5, v KA HEEUL 0,98 %10
Thole T2, HEEEEII X b ER:
SATP=1:1 DOFER%2HIZ (K4Db). TR
BRHER & VIREREODIE (&1) #5646
PR (Zeph) EBEAME (Capt) OF T DiE
WiddEHODEAET v = U LENTFTE
THEATHHRIE SATP & 1: 185K %%
FRUTHIH I W2 S FERTE 5. 4GB, H4
7= L EOEMR~DD h b YT
DT IBITIRN 3,

2. BEHFEHE

ANk 5 L EHE SATP 2 1:1 0%
EWSEA R, Py OFET THFEZIRK
kA HHMBAEETH 5. T T Tt Py ORI
BrRp s EE I, “EBEMFTHS Phen
ik Bl DN T BEL 17,

%1 pH9.0, FESRIREE (1
X 1074M) i35t LT 10 fEEE®D SATP (1x
10°*M) DOFFET, Py (0.1M) Xk sHilH%
1178 - 12455, B B8 i H 3 h 5 85k
415nm RIRIEKR % b 5, %D T VRLEE
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B2 LO07TX10* Thh, A&~ 1R P B2, BESLEOREI, Wi SATP=1:1Th
b, Py O 2 Th -7z (5). $£-T, ZEED SATP (O, S N EhL) 1 49F&—EED Py
(NEAD) 2 S FHEEOAEOE LI DS 5 5 Ee#zL T Zn(SATP) (Py)s $EkasHii ah s ¢

Eddbd iz,
1,10-7zF> b0y

Phen i3 N-N OZERMFTh 5. Zn-SATP i3 BT

U T HEVLLED Phen OFAET T EENCHBMA I N2, BARIEER 410nm, T
BRI 0,98 X 104 TH 5 (R 1), TV, EERMEORERD S, MM Ih 2 8EEOERI,
Zn(SATP) (Phen) TH 2 Z &b o1z, COBEES, HESROAENED > b BRIz L

B -
Table 1. Composition of extractable Zn-SATP chelate.
Extracted chelate
Added base . N
A max, nm l g, 104 Zn:SATP:base

zeph 425 [ 1.06 1:1:1
capt 424 0.98 1:1:1
TPAC 421 0.97 1:1:1
phen 410 0.98 1:1:1
Py 415 1.07 1:1:2
py* 415 1.07 1:1

* Ref. 22

3. HWARTLE=ILEDOKER

NI TRARICE DI, FrE SATP i3, FAT o E-v o, HREROFELOELETR
BT, 1: 18G2ERT 2, ChiRBRIBRERMWEEL T30 &, T VIBEEINIIZRL

Absorbance
o O
N w
[])

o

O — PR | N N
0 0.5 10

Fig. 6. Continuous variations method for
zinc-zephiramine and zinc-tetraphenyl-
arsonium ion relationships. a and b:
[Zn] /({Zn]+ (zeph] ), [Zn]+[zeph}=1x
10-4M, a: [KClJ=0M, and b: [KCI]

=0.01M; c: [Zn]/([Zn]+[TPAC]), [Zn]

+[TAPC]=1x 10-M, and [KC1]=0.01
M. _
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% Zeph DML 0,7 EIMLERBIETH 512, FLTCHEETIRAZY, CLTRC O
BEBBRKIWC L2EE/L T, KCl 250U, ClI- BRIOKRMETERRFTS - 12555, Zn: Zeph=1:
1 OFERERL (H6Db), Zepht-Cl™ A4 LT INL T 2 ATEEMEE 2 TR 12,

HRELEORERD S, HETEBAF 2 & Zeph B4 & Ohbb b BSHHICK N I BB 3
DLEWEALNIDT, Zeph ® Cl B% 4 AT L > T OH, 25K NO; El& L, CI &
L DB P RAIZ, R2IRT IO, EORID Zeph ik - Th Zeph™-X~(X: OH, NO; Cl) @
i & - TE#ELHI 34, b4 4 > DEBBRIEEDZE L 5> T bo HAEDOFKERD» S, Zn-SATP
FERIEEIC Zeph™ X~ MM THIK T2 LA, C BIRDWTEHERICKRITEL 17,

Table 2. Effect of anion on the extraction of Zn-SATP chelate
in the presence of zephiramine.

Zeph, or NO; OH-
—5
10-* M Abs. |E(%)| Abs. |E(%)| Abs. |E(%)
2.7 0. 340 90 0.3%2 | & 0. 255 89
5.4 0.432 | o4 0. 495 94 0. 345 97
8.1 0.474 | 95 0. 445 95 0. 395 96
10.8 0.474 98 0. 445 96 0. 395 95
13.5 0. 474 94 0. 445 95 0. 395 96

[Zn]=5X10-5 M; [SATP]=2x 10~ M; [anion]=1x10-2 M.

B 7 iU IR 2R Ut BT R EWET 5 & AT OBIEMRR b 20,

Pg = [QClorg/[QCluq w

Kg = [QClag/iQ1 [C1] @

Pyn = [Z0L-QCllorg/[ZL-QCllaq ®

Kzn = [Z0L-QCllaq/[Q] [ZaL-CY W

Kot = [Z0L-CI}/[Zx] [L] (1] ®

Ko = [Z0L-QCllorg/[ 0] [L] [Q] [CT ©

D= [ZnL-QCl]org/([ZnL-QCl]aq+[ZnL~C1]) n

E = [Z0L-QCllorg/(Znlota1 ®

272, BAKT v =0 AEORBER, KR TRDINS,
[QMkotes = [Q1+IQCTaq-+ [QCogg+ZnL- QClgq +[ZnL QCllorg ©
M @, ® R @ RRATS &
(ot = [QCTagg [ TG 4z

-T

PoKg [CI] ([Qltota1 —[Z0]totar - E)

[Qlorg = 1+Kq [Cl] (1+Pyg) o

=%, (1), 2, @), @ & () RXb
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Aq Org

H,L

K11l
L = HL
K2

PL
, ZnL(Py),
| 2

r--=------1 “phen
' Zn?' 5 ZnL

H,L

ZnL-phen

N
3

r
O
O

Fig. 7. Extraction equilibrium diagram of Zn-SATP system.

1 1 PoKqlClI]

D " Pzy | PzuKzn[QClorg
Zeph(Q) 3L T KCl 2FKBRICHEMU 12454 [Cll= [Clltotai= [KCllmm &EPTE5DT,
(10), (11) XL FhROFICET 3,
_ PgKg[Clltotat ([Qltota1—[Znltotal- E)
[QCToze = 1+Kq [Cltorar (1+Pg)

1 1 PyK [Cl
J_ 1, P g [Clltotal (13)
D Pzn PznKzn[QClorg

(11)

(12)
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Zeph(Q) XL THEPID KCl FHET CHI 21T/2w, (12) kb [QClerg 23k® (13) KD 1/D
D7 m oy P PEBEETHINE, CCTRUHEEE (7088 PELWC RS,
2T (12) K> b [QClJorg 23RD 5 DICHBELTER, Po Kg 23 T Ki, QW-Cl- 04k %
Dg &9 5&

1 1 1
Do Pg | PgRglCh
DERBDZDT, —EED Q(Zeph) 2HYH, BADWED KCl OFET THiM 2 1772w, A&
(BARRINPR 263nm, €=3,2x102) DWHMED 558K 2K, (14) AD Cl LOEFRL Y (K8)
Zeph ILDWTD Pg, Ko 2RDIZ (R3),

(14)

N O y
O 0 5 10-10°
1 Ctotal
[cii [QClJorg
Fig. 8. Effect of chloride ion on distri- Fig. 9. Effect of chloride ion on distri-
bution ratio of zephiramine. bution ratio of zine.
[zeph]=1x10-3M. a: [Zn]=5x10"1M, [SATP]=2x10-*

M, [zeph]=7.9%10-°M, and pH 8.1;
b: [Zn]=5x10-*M, [SATP]=1x10-3
M, [TPAC]=1x10-*M, and pH 8.0.

Table 3. Constants determined for zeph and TPAC.

Q log value

Kg | Pp | Koo | P | K | K4
zeph 2.7 0.89 ’ 6.7 1.27 14.9 6.9
TPAC 1.6 0.7 | 6.4 1.01 14.5 7.1

WiT, Zn-SATP-Zeph HIHRITRIT 3 Cl DBEMHRF CONT BRI, (12), (13) XOE
FREFRALI, HIDakRpRT Lo (13) REWETIEMREHEIZ. DT E LY, Zn-SATP $ik
i, ¥7 45 i HFETCHTIGCRIBETHIBINS ERTE 3, BN Py, Kzn 28 31C
T

HH SN IGEEOHB» 5EA 3 &, BPOARMES SATP M=, Q-Cl 35—, AFtmEs
EDTHHINTH S, BE, AEMOSBEA A4 v dEERREL 12120 ciili Y hgngs, mEEE
ZEDI QCl BRIEFTTH B ICHICHAMENEL, MHFERE Z -2 EA NS,
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2 ’ FEF 7= ATAY = LfEICE BHM
DB HESR-SATP $E{AHS Zeph 7§
T CHMHA AR & 2 3 OIZAHNL 72 Zepht
Clm- MR xs#EE% d b, BUKMESEL 1229
ThHHLENbbolze 20T, RMULKE
B4 THS TPAC ik 2 %4772 -

THBL T2,
TPAC FET THE 3 1 2 O R IuEA
P EIT 421nm, € VBRI 0,97 X 104 T
bbo TS wu b OMEEEN2 TH 5 (X10)
(DT, Zeph Fili & FU RO HH I
T3 4D EEbN3, TPAC Dk ~Dh
A b b REEEELE T 5 TR, Zeph &
0 6 7 2 ACKREESI, Tub 5 BRO O
pH T (KCi=0,01M) T Zn: TPAC=1:1 T

Holz (K6),

$ 72, TPAC OBEEER & HBELER % ¥
° TRHIDL (F£3), (13) X% TPAC HH
RZOTEHEAL KR BEREHSAZ (H
-1t ' 9Db). #-T, I 3N 3K, Zn

Fig. 10. Dependence of log D on pH in (SATP) (TPAC) T & %, TPAC fiHi T
the extraction of Zn-SATP chelate in Pzn, Kzn %3 310577,

the presence of TPAC. N N .
{Zn]=5x10-5M, [SATP]=1x10-°M, PLEMR~TZ X 51, Zeph 1T & 2 §H, TPAC

and [TPAC]=1 x 10-4M. kAR HESE T ATy 5, 2
5, WSEORISTER Kx 45, W HOH H%k

logD

THUWERRNT, BEEICZ 5,
HHES Kex & Kx i2ROBEEND 56

Kex
Kz0Pzn

3, K10 DFER, &5 e aWRELETRD 2 SATP DT (KixKe=10"8-16, P; =100-56)
5, FRNFHLOMHRICIIT S Kex Z2ROIZDH, TTCRRDIZZN TND Pzn, Kzn OEZH
WT Kx 2EHUZ, #DEE, Zeph M T2 Kx=10%% TPAC MiliCit Kx=10"1 &2 h, X
W—BEB T, T, TNT TIRBRIHHEE TR TIL0TH 3,

S-S AFANT VXL LEEE

¥ 45 VEEFCAERRIETH S 1, 2-0 7 v x 2o i 3 3 854ki2 315nm iK%k
Wed b, EARLHREIT7.4%102 TH 3,

HHO 12D O LB B 2R, 2.5X10°*M O Zeph OFEFET Cid pH7~9, STl
T2 e VUL LORNFCHRBIIZETH H, Sk, bud Lt 3SRHREETH -T2,

WEOH-CAFVF7 ) A2 a8k, MI1LILRTIORAERESE LD LI28ETHY, 20
OFENIAK? & 2,

¥ 451 UEET CHHIN 3 EEOMR R 2 RS OEGEE, 3 MAORRER 2tk (8
12) : WEBEE (T18) X HFHS Iz, Zeph KB TIX Cu: L: Zeph=1:2:1, HBEIK T

—273 —

Ky =



b K Kk E % # 34(3). 1983.

{ H0  ZephCl:
{__"“H0Y  icaseB

Fig. 11. Copper-dimethylglyoxime chelate.

Tr
Cu
JAVAVAN &
AVAVAVA 24 -3 -2
NN -
AVAVAVAVAVAY oglZeph]
AVAY A VA
AV/\VAVSvAVAVAYA
NONQNNELEN N
Zeph/ NN \NSESLLELINN\ L -1l
Fig. 12. Continuous variations method for Fig. 13. Dependence oflog D on log [Zeph]
three components in the extraction of in the extraction of copper-dimethyl-
copper chelate. glyoxime chelate.
[Zn+L+Zephliota; = 2.5 X 10-3M, and [Cul=5x10-*M, [L]=1x10-2M, and
pH 8.00. Absorbance: a=0.45, b= pH 8.00. ‘

0.55, ¢=0.65, d=0.70, and e=0.72.

1:2:2 Th b, EMFBEL COBREEEITERINEH -1z,
Dyrssen & Hennichs i3$R& o 2 F 02 Y 4 % v A OB R & BEREEATE~ORMEED LRIER
Mo, COEEOF e+ rRHIRAKFEES» S &0 SEAKL S BEET S BRLIZY, COH
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R 1 EAAETOSEG O

EL, ¥7 415 I VEETTCOSEEKOMER. FRTFOBMPEZ DR, §545~D Zeph OERIIK
D2 ODFEDNTNLTH B EFHERL I,

1, Zeph BAFUMEAADFa b BT Z (K11 D A case)s

2. Zeph 7T (Zepht-Cl7) MSENIAKZBNHUEB# TS (W11 D B case),

—F, WU AFNT VA F U AERIIAFVAVTFUS L o CHIHTY 2. COBES, KEES
BEIN B C L, 2 OOBRAKBERZNBEHICE > TROH ShTHREfRBBINSG, ZOKD
BRI ER 3150m Th b, COFERL, ZephWHERL—BT2, 2O LIKFESRWA
LEBLIEMAD S a b b U IBEMRIKE Zeph BEHRT 2 & 05 RH e THT 5,

F12, BFAUMY)2FATUE2 AR AMHLERAUEREEASC LD, ChidEA4
B7 o ® =Y AEO—BIER EZEL T I,

Sy L-7Aaiik

=y ru-rul O 12 EENTAETRERIS, Zeph HAET CREMEAE~OMHVFIETH
b, W INIEROERRIEER 4000m, T VIR 3.25%X 102 Tb 5. EREE9SIE 2Bt
L1zDb, SBEOMRPHRS N (K14 & 15), Zeph DIEMWERT Ni: L: Zeph=1:2:1, FiREmR
T1:2:2 Cholze Thid, -2 XFAT ) T3y adbEOMHDOBEE &AL T3, #ED
MR & FRTOBEME 2EAT, COMERRBNTEIEY T 45 I UPEMTOSa by, LR
Ak & BHT AEHOD 5 L L 2 ERL .

1
o
80 2 o3 2
_— 8) 0 a N
= loglZephl
-1t -1t
Fig. 14. Dependence of log D on log [L] Fig. 15. Dependence of log D on log
in the extraction of nickel-cupferron [Zeph] in the extraction of nickel-
chelate. cupferron chelate.
Ni]=1x10-3M, [Z]=2.5x10-3M, and [Ni]=1x10-3M, [L]=1x10"2M, and
pH 10.0. pH 10.0.
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Table 4. Composition of metal chelate.

Typo | tigna | 10 e e | o e prene [y
I | GHA (H,A) M(A) | M(A) (H,4) Ca, Cd
SAPH (H,A) M(A) 1 M4, @), Ni, Zn
11 TTA (HA) M(A), M(A); (Q) Ni, Co
Oxine (HA) M(A), M(A), (Q) BCldg,’ l\ZIﬁ’ Ni,
SATP (H,A) M(A) M(A) (QCI) Zn
Il | DG (H,A) M(HA), M(HA), (QCl), | Cu
Cupf (HA) M(A) M(A), (QC), | Ni
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STTA 7z S ORAMT & 2 4R & ORI THR S 0 5 BRI ERICHL T E 4 %7
€=U a3 Type I~ OO CERAOR 2R THEIREEEE~ MRS 2 2
L EMTHREE S, -7, &REEEOFEMH~OE 4% 7 v €= v aAEDOIS G I XIENN S
Th59,

| *
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FERLET,
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