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BEh EM AR LK FEERSRE, cMYTEE /T Au (II),Pd (1),
PU(IV). Ag™ 4 B A b B oy A4k,

RXiFiE HAWIBRERE WM EEE. S AN

&hr, FEAETHESRIENESEE FRYRFORKEE., SBEREN
BEUREZ BREFERNABEBEAES TR EELNE LSIASR EAETNES
SN, SEAESE, SCEMRE T e BB R IR A R LI B, Zolotoy
s g ey o S B E B AR R M & R T R -€CILS )5 & It R, Bat & 18-
g s T A BHNREEE L. EZYLIRTIREANRSSCRERERN, SRT Y
WEEOL RSP IR S, B e R T h B A BN RNA R,

ATHBIEENEBERI-RCE-2, -ARREBINE B SRR, 4R
UM A B 20 TR UG B B TR 2 I N S A IR, T ST B TR B ﬁ)ﬁ?%f
TR 4 s TR M 8. ELUC, T SRR A S A R A TR A Ee e, T
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1. g-Empkammi (1) HeEm

Hacwk (7] HERk., 78 47%, b, p. 59—60°C/2mmHg, »5 1.4491 (X fE{HE
B 1.4492),

2.2-B &2, 3- ﬂﬁﬁ%ﬁ (1) #3&H

B (617 3:A L, 7% 48.2%, b.p. 54-—-55°C/0.4mmiig, nf 1.5097 (3L
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#AE n¥ 1.5098),

3.4 (I WES(FEHHNE)

1. HH (i-Bu),Al-Er,0-H,O &R FEELES

(i-Bu);Al-E6O-H,0 XMW k&%, ¥ 5.0g() REXEE 10ml BT R
WL N, BPREEFTHA 2.5ml BAFIEE, RBE 70—5CTFHE 10 M, 5
B SEEL T K BE B, I A FIBRTEZE 2—3mmHy FT 60—80°C 43 6 /Nt , Fri5 %
&4 M, 2 1570 (VPO #:),

2. F BF; - Et,0 f#{t®EE

FEkEE N, 5T, MA 0.05ml BF,; - E,,O T#% 5.0g (IN) ¥ 10ml Tk HE
R RIS R 2 /N R T 28 T8 24 /N, Fﬂﬂﬂi.%%%é%%%ﬁﬁa
A 2560 (VPO k),

4. BEWIENAR

E=ZOPIA 10g FHRY (0.066mol %) B 20ml FTAHE, BEmpEn
A 5.2g K NaCO;s R, & N, RFEZRETEMN 2.2ml £AKZ - (0.033 mol)
B 10ml FERNE, 4910 S8R5, Mk, 7E 80—90°C K, EHIEERRSINN 10ml
B, F 110—115°C SRR 3 /0, BREKEO%REREEAEEKEELEET.
BRMEEESTREEE, BREE7Y 8.1g, WK 84.7%, TR N% 4.22%,
S 24 20.29%. BS PB,, PB, f1 PB, 5k iz &R,

5. B A ISR SR AT

1. 0% S 25 i M52

HiE PACID), Pe(IV) ROBRMZARE, REUNT 80 HEIRIE S0mg, BixE Au(Ill)
FREX 25mg, 3 BIMA 50ml KN Img/ml YIS EE Fiik, W He'*. Zo** K Pb+
AR IS 125me, DA SOml JREE4I2H 0.025M &R T, W Agt RENIFR
Bugths 0.25g, A 25ml 0.IN AgNO, ¥, BARERRKIE 22 /NNEERS 2 /A
i, SR RE RIS E FRE; ITRERRER. Al RETRIE, P(IV) R
PA(ll) Fithfadk, Ag* F§ Volhard Wk, K4 RA EDTA R il

2. VR B SR WisE

WIS 50mg 22745, MA 50ml JREAY 100ue/m]l WEBETRK, HesE
AL,

Zx5 it
L B ABIEH SR
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H-ENHCH,CH, ) NI,

—CH,—CH— 5§ —CH,—CH— 35 —---—CH;-ch ; S
("’ =1, 2, 3, 4) | | |
Cle CE-H, ) CH,
]
o lo] OCH,CH,—LNHCH,CH, 3 N —
| L l
CH, (:IH, ' ’ clﬂz
CH. Ci-Hz (_‘iH,
\ v
“ NHCH.CH, 3y N — : CH,— O

| |
«+—CH,—CH— 8§ —CH,—CH— 8 —

n=1, 2, 3, 4

2 R Ag o [6] BREBEEANESR, RLERANHE., AXDBHE
BF;-Et,O-H,0, Al(i-Bu):-Et,0-H,O0 W {EMMERFIZLRAGHRE, WERE LG
BRI R R A, P 90—94%, 5 FE B2 2560 A1 1570 (VPO %),

3. ERIERY R R RS (PB) AR AT ARICRN R MR, EIRY
58 EE BRI, RH C/NH, =1 §hikth, 3ATK NaCOs (8 K.CO) 1R
MR HCl ORI, 7 80—90C FRITRM, ARERLE 1, RudBEPH
FEEBIRFEE A PB, B PB, FigE. WHWEE EMHSE TN, HBEK
Ao ERR, AEEABME , BN CEEEN, HAREAENE&EE. HK.EE
n EEgREA, B4y FHRONE TR, #kieny s & &M PB, #| PB, FEiEIKR.MINEE
T 7R 7 =

1 PB IS

oy BRAE | SURNM | s | PR | KR SN TP S
#HE | #Y B

{mol} | (n) | (mal) | (&) | () | (@) | (%) | s(9%) | N(%) | Cl{(%).| C(%) | H(%)
'ZPB, 0.066 1 0.033 5.2% 6,57 8.1 | 84.7 | 20.2% 4,22 2.50 41,30 6.31
PB, | 6.066 | 2 | 0.033 | 6.8 ~4 | B.14] 74.0 | 19.10 | 6.27 | 0.60 | 46.55 | 7.35
PB, 0.066 3 (.033 6.8 3—3.3 9.15( 72,1 | 18B.43 9.38 0.21 48.63 7.97
PB, 0.066 4 0.033 6.8 ~2 | 10.8 | 75.0 1 17.30 | 10.44 0.42 48.33 §.12

* 3 NaCOs Mg K,COp

MBSO ER T, RASEMES O EEANELEEXS FNERIFEM,
WAL EER S TRIZRKEMN), FMEERS 5T RREE, MURGDHERERILERE
iy, Hk, RPN EIE LBV ER, EXR B SKEMIER T PLR &K,
AN BE, BTFRE C/NH, =1 kR, FMABES, "B MR s
RN E omE REW, RERETOHERBESE5EN, BREEBIZEKARIE. W
PB, A0, BEZZEEEDRE /A8 ES 5 IR BB MIEF Ny S &2
ARG 14.89 F117.02% , O RN 8.15% (RE $:0 24 1:1), H=HBEEPT—
AMMbEREESER,M N, S, 0 23581241 1.38,1951 K1 9.76%; HE_NHEES 5N,
% 9.21, 21.05 F110.52% , BLFFE&AE PB, 9 N, S, C, H, Cl £E4HH % 2.38,
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18,43, 48.63, 7.97 F1 0.21% LhBEE_AHEESESRENITEE. BEOEEN
1052%, MERTEZ SR 95.14%, KTH 486% ARERE FNASR, MRE
HIREH =, -RENOKE, —EMRAW KRR TRE, BEAMOITEERER PB &
fgd@RhERES C MKMEN. HTERER ERNITEEEREN.

2. B EWIERY R 1EER

Ffrd SR T Au(lll), PA(I), Pt(IV), Ag*. Hg™, Zno'™ R PO'" %
B A R, R IH 2. KB PB KIEN HEERANRBORMER, HPLL PB; £
. Bx Au(lID, PA(I), Pt(IV) pBMEE R SHEE] 1.47, 054 M1 0.71g &)@ /e
WilE. BRMARSHEETEERT ik S, N SRR, RUERGIMLERS
WREhE —ERHE A, R T ORI ERE R RTRETHE,. WR2TE
Hi, PB ifsxd &40 1 LS00 TREG 75 B He AR AU DR BV E RO IR (PC) BB
B%, GPRALRTHRY feEEFNEaFAEEXTH.

#2 EAMENERER

Au(lID) - 2NHCI*| PA(I) - 2NHC1 | Pt(Iv) INHCl | Ag* Hg+ | Za™ Pb**

RnE .
(mmol/g) [(mg/g) ' mmol/g)|(mg/g) (mmol/g){(mg/g) |pH=T7|pH =35.6 |pH=5.6] pH == 5.6

PB, | 3.25 640 3.20 340 2.31 450 3.48 0.65 0 0.03
PB, | 4.42 870 4.79 510 .33 193 3.92 0.69 0.1 0.04
PB, | 7.46 1469 5.08 541 3.61 705 4,61 5.11 0.6 0.06
PB, | 7.0t 1381 5.45 580 3,99 779 4.88 3.74 0.6 0.14
PC, | 2.46 485 0.42 75 1.06
PC, 1.37 270 0.37 71 i.42

* Au’t, Pd*+, P+ JKEf lmg/ml; AgNO, (REE 0.1 MH'ERRH FHRE 0.025M

d4h, BWPFSET PB, #IE%t Au(lD), Pa(ll) (2ZNHCI) #0 Pe(IV) (INHCL) A9
WP, IR 4 /AN, IR ERABIA 99.47, 99.9 R 96.2 %, B FTAF R AR
JRESEEH Pr(IV) RURMTRETRENLE R (37 3) P& INHCL g5 PdIV) BEE
o /N, B B SRR 35 94.5 % , IR B BEIE LB BRAY. HYK,7E 0.INHC R, R S 5,20
99.9%. Eﬁ%ﬁ&ﬂ‘éﬁk W H T RS,

%3 EREREEXN POV) REEAER

Tl BB B A (O AR BB QO
wig 0.5 1 2 4 pH=2 0.1 1 2
\ ) .
PB, 4.5 94.8 95.8 96.2 99.1 99.9 96.2 89.4

* 1N HCI, Pu(IV) 3B 100pg/ml; ** 3 4 et Pr{Iv) HE100pg/ml]
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STUDY ON CHELATE RESINS

VIII, Syntheses and Adsorption Properties of Chelate Resins Containing A Polythioether Back-—
bone and Dioxymdnosulfur Polyethylene Polyimines in Side Chain
XU Yuwu, ZHANG Chaocan and DONG Shihua

(Department of Chemistry, Wuhan Universizy)

ABSTRACT

Four new chelate resins (PB,_,) containing a polythioether backbone and dioxymonosulfur
polyethylene polyimines in side chain were synthesized by the reaction of poly (2'-chloroethyl-2,.
3-epithiopropyl ether) with polyethylene pelyamines. The adsorption capacities of resin PB for
metal jons such as Au(lll), PA(1D), Pt(IV), Ag™,Hg**, Zn** and Pb'* were determined and
compared with the corresponding resin PC containing polyether backbone. The experimental
results showed that the resin PB, especially PBy and PB4, possessed good adsorption ability for
nobke metal ions. The maximum adsorption capacities for Au(lIl}, Pd(II) and Pe(IV) were
1.47, 0.54 and 0.78 g metal/g resin, respectively. But the capacities of the resin PC were much
lower than that of the resin PB. It is obvious that polythioether mainchain in the resin PB plays
an important fole in adsorption of noble meral ions, :

Key words Chelating Resin, Noble metal, Selective Adsorption, Resin containing sulfur
and nitrogen



