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SEYREIEN A REEN RS RET ORH S
X & FF e

CRAMAZ LR BH)

] =3

SR T AR AR (APR). 7k & % 3.22—3.71 mmol -NH-
CsH,N/gAPR, AW && 614.8—665mg Au(I1II)/gAPR, & Z#4rt Au(llD)/
-NH-GHN == 1.0, Pt(IV)/-NH-CGH.N = 0.48, % #F <L ¥ # P(IV) >
Au(IID) > Cd** > Zn?* > PA(1I) > Mn®*, Cu?*, Fe*, A& Au(lll) T A
2% BRBKREREEREL,FELG4-APRTEL#A. KEAVEHEAEA
FRAE.

X@|iE FEE . RSP0 R

EEMMKY, 8- EMER TSR IE TN S BEE FH IR RAOBM M, A3
TIARMAGRT =F#H A0 EMeMlE (APR)—4-APR, 3-APR, 2-APR

—CH,-]CH— —ca,——lcn—
i + | —|-NH——> | [ + HCl
N AW A
l /\
CH,CI CH,—NH—— |
APR N

WET APR X& HEBTHORKE, BNKG Al TEZHZREE, FER 4-APR
ATEEfEH.

L &3l

AAEBBENE PREARELEZRE(EREAIR): B AERE, THKE 6% DVB,
& & 21.65%., F Sorptomatic Mod Series 1800 {{FUBLLET 13.03m?/g,

4-FEMWBE (4-AP): HXHER (6, 7] Hl& BE 46%, BEBE,HE R 155—157C,
A IS G EE) C 63.27%(63.80%), H 6.59%(6.43%), N 28.67%(29.77%).
NMR & 6.52, 8.02ppm,<r#t{E 6.50, 8.03ppm™, 3-AP, 2-AP HiEFHT 98%.

* 1987 £ 9 A 30 HIgE); BRAKMZESAYTE; ANSE “BEAITAEZRRIBEL” LE%,
1986,7° . ** B XREES &S LIE.
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2. EEURBBEHERTE

0.5g |ERTE 1, 4-“EAKRHER, MA—EBERILAOKEMDE, Inkdist. KNG
WE,K¥E. H 5% NaOH KBEEER—K, URERHNEKNR., BAEETARE
pH6., FIREHEERER, KT, 50Cc RETREEE.

3. BB EY W HERERIE

APR %855 5 T AR M TUE 2 JRAT S5

2R SRS o

L gmdis & R B iEER
(1) ERAROEW: BERPE L, -8R ET.REERENIIERR L
¥, B L 4-ZEARBET K RGLEGE. RICEMEX KRBT H.

1 ENARA 4-APR EEELRREN

4-APR LENT ThiE R bR
BERAR |
N(%) [ % CL(%) (%)
154~ RIF 8.90 4.38 63.7
BE(EEED 8.67 4.24 61.7

NH,/Cl =3 (gE/RH), 60°C

(2) RFVBEREAOEE: HEFBEREN 20, IRERNEEEREAE . R CERH
WIEE/REEXRT 2. '

180 }
- 2 =
® &
4o - 40 ﬁ f\n
o T 4 o O . w
NH, /Cl (FE/RIt) RRBECC
M1 RFEERER 4-APR SRR EE " E? REEBEX ¢-APR SRR.HEE
HBARIER AR EN
60°C, RFL 25h NH,/Cl=2.8 (EE/REL), KB 25h

(3) EREEMEN: BRI 60°C i, iigh Rt ERREAE, &
—HEERMIEE, 4-APR SEEHEE, XTHATESRT, BN
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( CH2>N—/ \N ® -—CHZ—NH—-—/ —\]\;—CHZ—)
—ci,” N/ o/
BHEH#TZHRK. ,
(4) ERNAERER KNEE 10h B, 4-APR & & & . et/ xD K]
BRE. ACEARNRMEEN 15h. r
2\ EUERENERRYRESR
(1) aiIESHT: EIRP 670cm™ 41y &
C-Cl #BRUIERT 1260cm™ LHFE540E Cl
TNERAY CH, EFEIRIE & 3 Wk Uk &, 7
APR FU4ISMEIETE AT R & &K 7 k. A 140
£ 4-, 3-% 2-APR pogsbotignh, % 995,
1225; 1050 J 995, 1580cm™ 4&b4yRIH R
e, X EHBENRIERKIE, SXEEY

20

HHECD

Dy RE G R (20)

S . 0
0
&. TEARBIR APR théy BIZE 1010, 1210; AT
1030 J% 1020, 1580cm™ 4bEBH Lty
oS0cm " SERILIHLIERAER B3 RANARN -APR S
Wi, BT HAEThREEA L. DR R ER

(2) TESHT: BEERP APR MThiex NH,/Cl = 2.6 (BE/RE)> 60°C I
v Thik 4B 2-APR > 4-APR > 3- ‘
APR JFiF %M. BT APR HRENERITEESSTSNE, RuXH s EHREH
ETH B RN, A BSEEMES AN —CH—1HE#. i APR ZETSHMN

R Ek.

® 2 APR WTESNT DR DEELE

T OER 4 W ThtE RS DHRESE
R (mmol
N(%) & CU%) (%) -NH-C,H,N{g)
4-APR 9.32 . 4.22 67.4 3.33
3-APR 9.03 1.26 64.8 3.22
2-APR ‘ 10.40 3.28 77.3 3.71

* wikd NH,/Cl (EE/RE)% 3-APR, 4-APR, 2-APR #8% 2.5, 3.0, 3.0 i, ELFRBEARTS

FHETHE=/ APR HNTESHT

3. IS O 4 |

B 4% 4-APR 7£ 1-6N BEHENX Au(UD, Pu(IV) BIRFAIEFRMTE,
EERBRERE R cu*t, Mo*", F' RUIRHE # £ 2. & 5 R & & P(V) >
Au(Ill) > Cd** > Zn?* > Pd(II) > Mn?*, Cu**, Fe* ke,

(1) BEFR pH XI5 W M ¥ 0 & W: 7 pH4—5NHCI 5 BH iy, 4-APR X
Au(lll) MRMEE 95% D ks £ pHI—INHC #ERN, WEE 100%. 2-APR X
Au(llD) WIRMERT 4-APR, HEHTE pHI—6 JHERNEFEX., &£ pH1I—5, 1—5N
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Pt(Iv)

80

Cd2+

Wt (%)
R Mt (%)

BEE(N)

B+ EAFBRET 4-APR HARSESTHRKE
EHEEETH 1.0mg, 4-APRI0mg, Bk atkR 25ml, 30°C,¥#& 5h

HCl #EHEMA, 3-APR X Au(lll) AYREER 5% LLE.

-A
100 4-APR
2-APR

- & 100}
= sof < 3-APR B3
~ o
% g 3-APR
= oof 1
= < 300
E
. \ B 100
. = A .
! z o 5 6 B 1 3 5 7 9 11 132324
BE(N) . W Fftas i (h)
BS5 BMER pH ¥HMERERNER E6 APR 3 Au(l) gymRpfRsER
APR100mg, 3.55mgAu(lll), ik fkR 20.0ml, 3-APR 99.6mg, 0.1NHCI 25ml; 2-APR
30C 3% 3h 102.1mg, INHC125ml; 4.45 mgAu(lll)/

ml &% 20.0ml, 34C F{ig

(2) E&ntrErtigx Au(llD), Pe(IV) WRMAR KRS RIESE (T, 58
23 (Kd): 4-APR, 3-APR %t Au(ll) % 4&H [Au(l)/-NH-GHN EBE/RLL] B
1.0, XKPEFEN-NH-CHN EELAEH—/ Au(lll), 4-APR, 3-APR # Pt(IV)
&AL [Pu(IV)/-NH-GH\N EE/REL 1245 0.48, 83 0.5, XFEHE - —NH-GH,N
ER M —4~ P(IV)., XEERERSTFEE LY (HN-GHN) - HAuCl,, (HN-
GHN), - H,PtCl, B5E£—FH. {HE 2-APR ¥ Au(lll), Pu(IV) EEHLHT
BT 160%, 292%., XFfEHT 2-APR ARANERMEZ#., & 3. R4+ BER
FEEHZE=F APR i, 4-APR X Au(IID). Pt(IV) BEEMEHN T.. &, HEHRHRH
HE, UREENSERE Kd E, XEHEH 4-APR E=F APR higERiFH.

(3) BBt 54 WA 4-APR SREAEM 4-APR 1Ry Ac(ID) 9TH 2% BifR
KEREREER., B 7 RFRTER Aa(llD BBHEL 99.4%,
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F 3 APR ¥ Au(l) PRIAR.ZALLEMEE SERK

HRESE wOWE R Bl T, d
(=] - -
Ho (“;“;,L,Tg‘j [mgAuqD) /g ™LA M i‘;“ﬂ‘ﬁ’m (h) (m1/g)
4-APR 3.33 635  (307C) 3.22¢ 0.97 0.3 1380
665  (50C) 3.37 1.01
3-APR 3.22 636.5 (34°C) 3,230 1.00 1.5 1170
2-APR 3.71 614.8 (3470) 3.120 0.84 1.7 1102

a. 4-APR100mg, 0.1NHCI25ml, Au(lll) 86.4mg, 30° fHi%; b&ARES

& 4 APR 3 P(IV) RIRMIAR. RS RIEE DERK

BEESR ® W & & 5t To, s
SO (mmol-NH- mmol [pt(AV)/ ’
tdv .
CHNg [[meptaV)/g1f ogp]( M _m-c,u N (h) (m1/g)
4-APR 3.33 311.2 1.60 0.48 0.7 1408
3-APR 3.22 299.3 1.53 0.48 1.7 1174
2-APR 3.71 247.1 1.27 0.34 1.5 657

4-APR 96.7mg, pH2 Mk 25ml; 3-APR95.5mg, 2NHCI25ml; 2-APR99.1mg, pH I &rhiki
25ml; 3.82mgpt(IV)/ml P¥& 10.0ml, 35C ki 24h

ok 600}
= =
%é E; 400}
2 40 Eﬂ
@ 200
N =
g_:\'
L
: - . . e,
R R AR R (m)) ¢ 2 Eﬁ;lﬁlﬂ(h) 6 &
E7 REE 4-APR Ly Au(l) Fozehighsd B8 FE 4-APR 3§ Au(lll) gyl
HIEE 210 X 30mm, 1.0g 4-APR;Z&BHK F4: 4-APR100mg, Au(llD)86.4mg, 0.IN
Au(lll) 29mg; B 29 Bl % HE 0 BB » e HCL i s iR 25ml, 30, #Rig

# 0.2m1/min
TR R 4-APR N 9.40%, S<1%; 4-APR N 9.32%, S 0% FEHH
i-APR NEREMEAS, AoSELER, XA EHTOERBEAMIELESE > ik,
TENTRAINEIEESIER 4-APR EENMAIERERIIEES B SRR AT
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. :
Bl 8 REAFAR 4-APR MIARBAR Au(l) FEE., HRHEFE 605 mg
Au(llD) /g F4 4-APR,tE 4-APR ({BERT 4.7%. WIERIH £, TEEEH.

2 £ X MW
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SYNTHESES OF NEW FUNCTIONAL RESINS BEARING
AMINOPYRIDINE GROUP AND THEIR SORPTION
PROPERTIES FOR NOBLE METAL IONS

CHEN Yiyong LU Buxiang

(Depariment of Chemistry, Hangzhou University, Hangzhou)

ABSTRACT

The new functional resins bearing aminopyridine group have been synthesized by the ami—
nation of closslinked chloromethylated polystyrene beads with aminopyridine. The influence
of reaction mediums, the molar ratio of reagents, reaction temperature and reaction time on
the quality of the resins have been studied. The contents of functional group of the resins are
3.22—3.71 mmol -NH-CsHsN/g resin.  The structures .of aminopyridine resins (APR) are
confirmed by IR spectra and elementary analysis. The sorption capacities of the APR are
614.8—665 mg Au(lll)/g [3.12—3.37 mmol Au(Ill)/g] and 247.1—311.2 mg Pt(1V)/g [1.27—
1.60 mmol Pt(IV)/g], respectively. The complex ratio of functional group to Au(lIl) and
Pt(IV) are 1.0 and 0.48, respectively. The gold (III) adsorbed on 4-APR can be eluted quan-
titatively by 2% aquous solution of thiourea. The resin can be regenerated and reused. The
sorption capacity of regenerated 4-APR for Au(IIl) is still high to 605 mg Au (IIl)/g. The
sorption selectivity of 4-APR is Pt(IV)> Au(lll)>Cd** >Zn** >Pd(Il) >Mn?*, Cu?*,Fe’t.
These resins may be used in industry. .

Key words Aminopyridine, Functional resin, Adsorption of gold, Adsorption of pla-
tinum





