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BB LR TR R B PR A A
EMR EARIL

(ANXFAFEEETRARSVAEEE LS T, ET 361005)
AER— FEEX

(BABLXFEIFHBALFE R, B KFA 376 - 8515)

B E BRTHMRE-(,1,33-WPETE)RM(HEMBP) R =(1,1,3,3- P ET X&)
SRR (HMTP) /A O - TR A R P A EEAT . LIRELAZ IR F - SRR HMBP 43 F i
BESF TR HMIP XHREA RIFAEEN, L BMTP HEB, X —KE R LAsE
RENBHERTE.

xR (1,13, 3-WRRTR)MAR, —(1,1,3,3-NRRTE)MEMR, 5.5 M
1 5] B

BRERERLZRISKEEBERTENEEREEJLERRAE, EEEHBAAH%
R B ) BB I 3 3 EAR TR B S kB ZEBUA R, Pearson” , Jensen' , Davies I
Hartley™ M EIL IS BE TE MR lewis B, BT IIRAR — lewis B, JEAN &
DERBFHARMEFZEMHTER, LEEAEN B REFAERBHENIRMET
MEERENEBRAMNEMNHTIE. S TEEEENERE FHRHEIIEM, Akaiwa
Kawamoto™ il i 1Rt — B R HE (0, , EBE THKE 05, BAMKE)EE(S,, 2BE T
RIBERE ; Sy, FLRHEERD ) SHORIEM & BB FRES R IR Z MM ELER , RN AT
BEEHRERSBIER I,

THEELAERRREE A (4N, P229 K Cyanet 272) 1 e L BB BERR (4, Cyanet 302) B B A F
AT RE W A & F 09 09 R R ZERE R EE R RS IR RS
RIS, BOESRAAE KT 99.99% B —=(1,1,3,3-M0H 2 T 5) B (HMBP) B BSh #uRE
ATHETEMREAE HATF PR ER FRRNEMEFRBAG B8R (1,1,
3,3-HR R TR )FEBM (HMTP) , HMTP 1 HMBP A HL 2 — BB B O R BN, SR .
BMEANHESEFER Y RIFAEEED , 4303 HMBP 1 HMTP 2B AR B HLEE B 5T
RABMER L Zn[ H(MBP), ], & Cd[H(MTP), ], MIEXBZEABHLHEM ., HMTP X3 3K EH
MEFENEEA RIFMSEEE, N—RERSBEJULHEMENERLE,

2 SCIGERS
2.1 RAFRNE
—(1,1,3,3-T0RE T ) R (HMBP, &ifF KT 99.99%)F —(1,1,3,3-WHARXTHE)HN

BB (HMTP, ZEBERT 99.75% ) B B A4k Tk A F 4R, R RIS A8 M@
(1000 mg/L), HAFDLAZMRA AT, HEFTRARNBE MR R,

1999-08-09 I/ ;2000-01-17 3%,
AXFHEREEM LT BIRE,
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Horiba F-17 R FE 1T H T pH HIE, XML R P A Iwaki KM REGBFREG BT
Shimadzu AA-670A K4 JR IR A 61438 A Sk W 8 KA P EE R & B, P2 Zn 213.9 nm;
Cd 228.8 nm; XTELIE 4 mA; BEAEFRE 5 mm; GH, B 2 L/min; TS E 8 L/min,

2.2 XBAHE

208K BT, T 60 mL AR FMA—EBNEFNRRBRH-EREPER, BEH
—ER MR KE R 2 20 mL IFEKAHNE FIRERRE— 2 AR EEY 0.05
mol/dm’ (HMBP), 2%, (HMTP), B3 CAeiE WG, #&kY 10 min(1 min BIF RBP4 ) . FE/KAHA
EBYAMEFTESSR2E 4 87K, BXERFRECEEME P ERREYSE, SE(D)ME
B (% E)T LA Tt 85T,

D= (w - wy) Vi/ ey Vig» %E = 100D/(D + V,,q/Vo,g)
Hep,w BMANMESRENEAE (pug); w, BXERVFEEKEFESREHE (pg); V1 V5
FNRAAFFE AR ERF (mL) .

3 GRS

3.1 ERNUERR
TEAE Y pH 5544 T , HMBP 1 HMTP ZEBUAF AR R Bt 2L A 1. HMBP &+ FHhEHE
SR TR ELAL B FHERE BrAE AU HMTP B35 B0 T SR I ZE BT R .
— R, “he BB RR RS R & R ML FT LA B R R
M** +n(HR)ZW=M(HRZ),,WE+nH+ (1)
e, (HR),, F1 M 53 5IZR A HLAE 1 HMBP 2% HMTP 9 —BE G BE T, 4, ¥
BRI BB A K FT AR A
~ [MHR,), Ly Yuom [H' 1773
T IM Iy [(HR): 15 Yo,
HA, Yy > 7er s Ve W yom (ARARFH Y B & HT G E R S8 FREMER
E—E , T BB 3 0 22 BRIk BE i 4 i 6 8 25 F RO MR AT, 1 B R BRT AR 8, L K,
= Yuomy i /Yy Vi, T MURIE KK, BN RMEBCT @ HEO L KL FR, WHR
(2)182K(3)

(2)

- (M(HR,), ] [H"]"
- [M"* J[HR, 7,
TR 73 BC LW SOFBUE &R B FAEA VAT EZ L M(HR,), WIERXFLE, D AT RR AN
D =[M(HR,), J/[M] = [M(HR),), 1../(M"" ]a
Hep, o HERBE FEKMETFHRRN R FEIAELE pH BEWN, M5 KEPER
FRESF AR ELAE R LA B AT 84 7K A 1 A8 X T 25 BRI D 393855 , B R N S W AT LA B 8% (o =
Do ZERG)IHFFRHEL, 155
logD = logK,, + nlog[ (HRZ)]org + nP[H'] (4)
HIE 2 #1315, logD 5 log[ (HR), 1, 3% pH EL MR R AIREN 2, AT LLAKHENERESS
FLA Zn[H(MBP), ],, Cd[H(MBP), ], 5 Zn[H(MTP),],, CA[H(MTP), ], ML S i ZE B b
B ; HMBP B¢ HMTP 2B FI4R A RN 15 BB 2 (5) #EAT , HAKBUR B P47 3 SR K 2B (R R

(3)
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7 50% )8 pH,, 30 T3 1o
M** +2 (HR),,, = M(HR,),,, +2H" (5)

HH,M = Zn,Cd; HR = HMBP, HMTP,
3.2 BNENHESH

BEFFTEMLE RN BEANE S, BN R b (BB % %) X R Z AT
HTF 4, BER(OBRATA LHEISX AT BT
R pHEZ 2 (ApH, ) MR FHET 2, IR NI
20T AE 8, N HMBP ZEEU 43 B Zn F1 Cd B ol ®%ENd
H ApH, R 1.90, BB EAHE &0 BT T "
ZURBGRER T HMIP X Cd MERMERAIIR | o
BT LELRN pHEEM Cd &WBHEALN T
#8,pH<0.5BF,Zn F1 Cd BB B {X—KE 60
BUBIATSE, HMBP 2—1~0-, O0- BEfi. 4t 0

20

R B8 AL B, eh BRBC AL R T B X HMBP 0

HMBP
1

C;Lllll

wh

1 2 3

SF P REERF MG R HMTP B — 4 pH

0=, 8- RLATHARIAA, B HMBP MEE ) 7, g mgemot (o B 57K ot R
—AREIEEIKR . 55— 7L Zo M1 Cd =3 g, | Relationship between % E of Zn and Cd and
FATHHAAMETTER, BB E S H  oH in the aqueous phase using bis (1, 1, 3, 3-
BH Zn(o = -26.6, §=32.2), Cd( - 12.6, tetramethylbutyl) phosphinic acid( HMBP) and bis(1,1,
28. 1)[22] Jn il Cd M ESEHEEARK, £ 3, 3-tetramethylbutyl ) monthiophosphinic acid ( HMTP)
HMBP A ZEBURI BT E 1M ZERIT AL B E X as extractants

A ETATREESEEMEER K, Cd L Zn K18 %, SB HMTP X Cd (k2B

0.2 -
0.0}  © logh/ZntpH 2.0) 2
-0.2 @ lopD/Cd(pll 4.0) | O logDiZn
-0.4F ® logD/Cd
- 0.6+ 0
—osk HMBP
T-10 i 1 1 L -1 1 IHMBP
= 0.0 3
= 2 »)
0.2 OlogD//n ptl b S
- 0.4 e
-0.6- o
~0.8f- - -1 HMTP
-1.0 1 | ] ! -2 1 | 1 It 1
-2.0 -1.8 -1.6 -1.4 -1.2 -1.0 0 1 2 3 4 5 6
fog: (HRD, p‘jH]
&2 logD 5 log[(HR):]G}‘J%)?!fmgé €3 logD YH p[H]E’J;ﬁ%ﬂHéﬁ
Fig.2 Plots of logD us. log[ (HR), ] Fig.3 Plots of logD vs. p[H]

3.3 BERERSH

HMTP ZEZEBAR I 5514 T i a4 F9H & Fe, Mn, Co, Ni AR AE, Cu, Pb F 5 Cd —[F %
ABHM,BREM Cd K AASTE, AFENE TAREHERFETHRER, SR NE
2, BICERTE 99.1~103% Z[8] , Z5 2K RSD /MNF 2%, %A B AT LA AT s i p IR B4R
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SE ERMWE.

#1 HMEE logK, F1 pH 1B
Table 1 logK. and pH,, values of Zn and Cd*

HMBP HMBP
logKe pHin ApHyp logK pHi» ApHip
Zn -2.1 2.35 -1.2 1.90
1.90
Cd -6.6 4.25 - b

a. RO 5 mg/L; HMBP 1 HMTP (PR B354 0.05 mol/L(both of the concentrations of Zn and Cd were 5 mg/L; and
those of HMBP and HMTP 0.05 mol/L), b. 7EFTHILHN pH 5 B P48 5C 2 ¥ HMTP ZXHX(Cd was quantitatively extracted in the pH
range studied)

F2 AERERMTER(n=6)
Table 2 Analytical results of the synthetic samples (n = 6)

paE IR wHmA R S & RSD
'i" N Amt. of Zn Added Found Recovery (%)
Sample No. (1g) (Cd, pg) (Cd,pg) (%)
1000 10 10.03+0.12 99.1~101.5 1.2
10000 10 10.06+0.13 99.3~101.9 1.3
3 1000000 10 10.15£0.15 100 ~ 103 1.5
4 Z it

HMBP 41 i) — BB AR T 8 B AL R FHR B 5 T8 2 (9 HMTP Xt Cd My #EtE
RARHIERE T, FIH HMTP ZEEATSLHR — R E R H Zn 1 Cdo T NN A F R4S PR
BRHTE,

¥ O# AHETIESMBL2ERTIA BAREFAXARBE T RS EHEL, B X
¥ TN FEE% 7T HMBP 71 HMTP, £ WEH —# & TR M,
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Effect of Soft Donor Atom on the Mutual Separation
of Zine and Cadmium

Wang Qiuquan, Huang Benli”
( Department of Chemistry & the Key Laboratory of Analytical Sciences of Ministry of Education ,
Xiamen University, Xiamen 361005)
Tusnoda Kin-ichi, Akaiwa Hideo
( Department of Chemistry, Faculty of Engineering of Gunma University , Kiryu 376 - 8515, Japan)

Abstract Extraction behavior of zinc and cadmium in the systems of bis(1, 1, 3, 3-tetramethylbutyl )
phosphinic acid (HMBP)/cyclohexane-nitric acid and bis(1, 1,3, 3-tetramethylbutyl) monothiophosphinic
acid ( HMTP)/cyclohexane-nitric acid was systematically investigated. The extraction mechanism was
proposed through the log-log plot analysis, and the extracted species of zinc and cadmium might be Zn[ H
(MBP), ],, Cd[H(MBP), ], in HMBP/C4H,,-HNO; system and Zn[ H(MTP), ],, Cd[ H(MTP), ], in
HMTP/CsH,,-HNO, system. Experimental results showed that the selectivity of HMBP to cadmium was
remarkably improved by introducing the soft donor atom sulfur into HMBP molecule, and the quantitative
mutual separation of cadmium from zinc could be achieved by a single extraction with HMTP as an
extractant. This method may be expected to be useful for the determination of trace cadmium in high
purity zinc.
Keywords Bis(1, 1,3, 3-tetramethylbutyl) phosphinic acid, bis(1, 1,3, 3-tetramethylbutyl ) monothio-
phosphinic acid, zinc, cadmium, sulfur .
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