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T2 E RS EAG4HE. NaH (80%) AR KR40,
12 WEEMEN

DFRARNRN = ZBEER N AE], XA RRARSME B0 = nmb,
A 30ml oK ZEH AT 3.6g = LB (85%) (002mol) ETHEN, EHF FHEBRE
50C. B1BiNA 1.85g NaH (80%)- #{#ER M 2h, RIS 6.5g (0-06mol) FREL AR

*193-02—- 1280, EFEBRFEESWRIRY, » Pl AER} FRmEL4
R



138 BPEE. BAEWIERR XXV. 29

Be, 9 1h#5%E. £ 50C THERMN 3h, WEXGEKCHKEESYHL. ARE
80~ 100 C BRMAT/MET. WERLSEN. BH. k. Sk REEBKERSY
EWRBBBESHE, FABHMERSY 24h. ESTHREEE, %60 ARKE
3.62g =& 50%.
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SRS WS, MBS RE T ROWE: Au Pd PR ICPIE; Ag
i Volhard #%; EREBEFH EDTAE. MTRELEREFAR, S5 FSBHNE
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Tab.1 The synthesis of resins* -

Resin monomer crosslinking agent resn  yield elemental analysis (%)
Symbol  gymb. g(mol) Symb.  g(mol) g Y% a S N C H
5.55 ‘ 2.98 2.02 0 47 5417 860
MON MO (g0 N ©.02 266 46 () (O (44D (5616) (859
MONH 5.55 NH 211 324 0 500 5813 867
MO (o060 ©0.02 2% 45 ) 0 (1) (5711 849)
MS 650 N 2.98 v g 091 BN 32 R 67
MSN ©.06 0.02 : S @ 68D (383 (4927) (7.40)
6.50 211 093 2802 373 4748 7130

MSNH MS NH 384 595

0.06) 002 © (2991 (430) 48.55) (1.22)

* NaH (80%) 1.8g dioxane 30ml

o) resin {(g) x 100%
Yield (%) monomer @)+ crosslinking agent (g) {(mol. of removed HOLx 36.5) @) ’

Values in parentheses are calculated

=i (R) BEAMERSHETHETIFRRS (B =8 UM BE 51k
AR MARZHITHEFITRRS (FIMARMAERLN), Bk, RIES BN
JRESSEH = (Z) ZBEES NaH R, 8 — OH#ZEM — O Na* (B =NH#LZ N
=N'Na*) REMARG (L) Bk EBEHSIETFREHTHBFRARRE, £R
REY. RANERGYSTAMS TE SEEHEHETRAMMEY, BERAILKE
BY. HERRMABRAATFAFR. (B MS N REHRH):

N(CH2CH20 Na*)3 -
CH;—CH—CH:Cl >NCH2CH20CH2CHS Na~

S / CIHzCl
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B ERRSh, EHTEEMRER: MS (R MO) SEHMRMERERLN, REH
FHARE; EHBAFERNEREET, ARFABRERRE, B55 -4 FPHR
FEFRNASBRY. FURNVERNEIKKE, REMBBREAEL S, BARES
MABESRE, RINEFNRNEBERNSOC £h. FRABRXBERSYRENEEEH
RRE.

MFIAEH: XETHEMEN=RRE (2~ 60%). XAEEHT= (2) &
BENREALET ZEAKH, ENSREAREYHRNGEMT SHERM (RN B
LR HOEERE. HK, RERXBERAYII, CAERMARRELSY, BEERG -
AR PRYE L. TS, FEAEY (MS) 5= () ZEBEHMERN BN
TBEEAUHR (50~ 60%) LAEAESY (MO) SEEMHERNNECKESY
FER (41~ 48%) R, XREHTHREAREAREARNRESFAES, MA
MERAYMEARFTHEERAYMNEREFENERNS TR EAFAHPZH. HK, #
Bi (2) 25 ZBEMLRNTBXEESYR RN LMK S5 = 2R R
NHESYE RS, XTHERENTZ BEA =N Na" ML =2 EERKY
—N— CH,CH,O Na' %%, E55I X BENFTRRSIE.

MTENNERE, LRRAFRARERARELRE 2 BER N BN A&
BYHS=ZMERN AR, WRMIENTEMTSUEE SHTHEAASH
F, XEWEMBMEHEARNYN. BEROMERSHEEDA —THmE, 2 C
SEMEBRKR. XEATHEHBEEEAR EARNATHXBEESYHNEEHNITE
B, BTRNEERER, HERSYARSAN, HESETATRAY 1. Hit
BRNERXPIROENTEMIN, L ERFE—SHMMNHREW, AL R R R
LU, BSERMA SR — MR E AT LIRMEA. HK, A5 T B M SRR 2
=EEAN, Ef15 MSEMONREYRNTELHKREAGYERTAERENN, B
KXW KNTREAE AR, EFAHERFEERHE — CHCHX— (X=0 S N) #x4d
. BEEraRE R R, T E RIS X Ag™ A TR B AR LR
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BT EMIRA SRR A

MAAPEEE A E H: MON Al MONH RIS IS7E 1358cm ™' b AR M C— N R
WekE (F3R), £E 3300 ~ 3500cm” b R EAFAER (FMSH); 7£ 1120em™' LbF B
C— O— C B IE R Mg (3R); 7F 2858cm™' AbA T H Mg (hsi). xtF MSN
1 MSNH B AE 7 1110cm ™' b4 Bkt (C— O—C) Hkig (38); 7 1358em™ &bF
B C— N R (hiR); 7E 2914, 2857cm™ AbA W MR Uk i, FE 3450cm™' Bt
ERERYE (K, 5). XBLERSRIETNEHWHEA.
22  PESEYMR AL
221 XNESSBRETHRRMERE FHSENE TRIEX T BN E THRRME
B OXRARNEK2 |
L EAREEX Au (D, Pd (ID Pt(IV) BB AR K/MRFS N Au>Pd>Ps Xf
Au(l) MRMABHEYE (25~ 44mmolig HIE). HAEPRE AR F NS X
Au(l) EARMEENIN, & EHEREINRT AuCl, IFE — & BIRBHE Y. B s X
CAu(ID WEMARE ER=HERERSARVNESR.

Tab2 The adsorption capadties of resins for metal ions*

Capacity \M"| Ay(m) Pd(I) PV Ag® Ag®) Hg* Py Qi Zn* Mg K*
(mmol &)

" Resin | | HO** HNO* pH=7 pH=56 pH=7
MON a3 15 056 116 248 07 012 08 04 0 0
MONH 13 0% 19 252 020 0 143 010 0 0
MSN 24 12 06 6™ S8 13 012 092 003 0 0
MSNH 366 28 058 662 58 134 0 025 015 0 0

* i, Resine ~ 25mg, [Au(ID]. [PA(ID]. [Pt (IV)]=1mgmb solution: 50, 25, 25ml

ii, Resin: 250mg, [Ag*)=0.1molll, 25ml ‘

iii, Resin: ~ 125mg, [Hg"']. [Quw*]. [PH"]. [Zn*]. [Mg*]. [K']=0.025mol/l, S0ml respectively

iv, Oscillated 12h and sat 12h at room temp.

** HQ: 2mol/l HNO; 1mol/l .

PR EEXT Agt MEARSHNERHBAR., S TR &K MSN 1l MSNH X Ag*
BHMARTKTAS SH MON fl MONH. FERELIR T S X Ag* MR HHEEE/HEH.
& S HMASTE 1mol/l MESERIE W Xt Ag* R AR (6.6 ~ 6. 7mmollg) KT H#
BRPHRHMAR (583mmollg). XEFAMBEHMMIENIFET MASTSHRE
N.O # MON 1 MONH # A8 W 7E RV X Ag WREE AR (~ 2.5mmol/g) KF
7E 1mol/t # HNO, BH PR MAR (~ 1.1mmolig). XEFE HTEMMER KPS b
R R, KABET X Agt WRMAES. {HEF MON 1 MONH # 4 /&
BESSBCTE R PE R P X Ag I MM R A B, XA B4 a0 B BE A BT A
B, Bl — NH, BN EREEPHEBBRP XY Ag* WREEE RN 2.98mmollg, B
1mol/l HNO, # M 14 0.05mmol/g, BEETEY. & SH MSN F1 MSNH %K 7~ & H
LUKRMAR, LAS SH MONMI MONH BHM%E. XEHAHBETHRE, *TRE
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FHRMM He Ag* Au(lD. Pd(T1) ZEARAHER S, WIS X5 AR 2 o ]
MR K Mg, Zn, Pb™ S NIARRE s R e, X mRAy Cu WA —E MR
222 WEMRESBETHRME HESENE T HIEHE®RER Au(T). Pd(D,
Pt(IV) BAEFHRMR, HER (F3) £H: &S, NK MSNF MSNH HAgxHE

Tab3 The adsorption percentages of resins for noble metals

Percentage M
%) Au (ID pd (I0) Pt (IV)
Resin
MON R 15 50
MONH 90 10 60
MSN 9% ) o
MSNH 98 9% 9

[Au(IID]=0.051 ug/nl, [Pd(I1)]=0.044mgl, [Pt (IV)]=0.022pg/ml Solution: 25mls Adcidity: 2moli HQl resin:

~ 25mg

WA 20 ~ 50 ug i) Au (D). Pd (). PL(V) ELA 5 MR HE (94 ~ 99%), i
4 0. N MON #1 MONH U £ {%. %t Au (1) 490 ~ 92%, Pt(IV) 3} 50 ~ 60%., T
t pd (1) WRA 10 ~ 15%. X585t 28 KR % fE MSN &V g6 F MON &

WA,
Tab4 The adsorption selectivity of resins for binary mixture*
Mixture Au (IID-Pd (1) Au (I -Pt (IV) Pd (ID—Pt (IV)
Resin Au (ID pd (1) Au(lD Pt (V) Pd (ID Pt (IV)

Before adsorption** 0989 033 0752 0.049 0239 0.049

s After adsorption** 0-0029 0054 0-024 0041 0161 0.036

MSN
Adsorption percentage (%) 99.7 84 96.8 15.6 33 26
Selectivity efficency k=67 k=169 - k=139
Before adsorption** 0989 033 0.752 0.049 0-239 0-049
After adsorption** 0003 0011 0-004 0-0087 0.0012 0.010
MSNH )
Adsorption percentage (%) 9.6 97 9.5 82 9.7 79
Selectivity efficency e=11 k=37 k=513
* Resin: 25mg Mixture: 25ml Acidity of solution: 2mol/l HQ
** Concentration: g/l
Tab5 The adsorption selectivity of resin for trinary mixture*
Mixture Au (ID-Pd (M -Pt (IV)
MSN Au (IID Pd (1) Pt (IV)

Before adsorption** 2034 88.63 44.68
After adsorption** 0.35 285 19.02
Adsorption percentage (%) 9.8 96-8 56.8

* Resin: 25mg Mixture: 25ml; Acidity of solution: 2mol/i HQ

** Concentration: pg/nl
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223 WREHESEN BHHSENET MSN BB AN Au, Pd Pt —THM=TTIRSY MR
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TR BN, RERBERE. WRMEREX/BFE R Au(lD>Pd(ID)>Pt (V). X
55 B8 X AT R A B/ MBF B A AT [F].
224 FRWEEXT Agr R ER R
B %4 125mg # B8, M0 A 25ml 0-1mol/t
AgNO, W (R 1 mol/l 1INO,)
By EHEARS R, 3. B Volhard
T E RIS Agt BB, AR 4B TR
PR SRR LRI, 180 % ol
e mE 1. HEFKH: MSN Hl MON lol .
WA A WERBMEER L ER 2
B, B 1h, HORRA R A R EY 24 hiy 0.0 5 10 15 20 25 30 35
IRBRA R 172 TR 8— 9 h MEHE T fm
B . (B ERD] T4 IR B 7 A AR -
XATRER M NG R B R 2 8K
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Fig.1 The adsorption curves of MSN and MON for Ag(D
A: pH=7; @ : Imol/l HNO,
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SYNTHESIS AND ADSORPTION PROPERTIES OF
CHELATING RESINS CONTAINING AZA—-AND
THIO-AZACROWN ETHERS STRUCTURE

XU Yuwu, GAO Feng, DONG Shihua
(Chemistry Department of Wuhan University, Wuhan  430072)

Abstract Four crosslinked resins containing aza—or thio—azacrown ether structure were,
synthesized by the reaction of chloromethylthiirane (MS) [or chloromethyloxirane (MO)]
with triethylolamine (N) and diethylolamine (NH) respectively in the presence of NaH
using dioxane as solvent at the temperature of 50— 80 C. The possible mechanism is
that the monomer MS (or MO) is carried out anionic ring—opening polymerization by
the initiation of — O~Na* (or=N"Na*) to form linear polymer at first. and then the fur-
ther reaction of elimination of NaCl between the macromolecules and sodium salt of
N (or NH) gives the crosslinked resin at last: The order of adsorption capacities of
resins for noble metals is Au (1) (2.5~ 4-4mmol/g), Pd (1) (1.3 ~ 2.9 mmol/g), Pt (IV)
(0-56 ~ 0.76mmol/g)- The adsorption capacities of resins containing S and N (MSN,
MSNH) for Ag* are much higher (66 ~ 6.7 mmol/g) than those of the resins containing
N (1.0 ~ 2.5mmol/g)- The adsorption percentages of ‘MSN and MSNH for Au (II)
Pd(I1), Pt(IV) in low concentration (20 ~ 50ug/ml) are also higher (94 ~ 99%) than
those of the resins of MON and MONH (10 ~ 92%)-

Key words Chelating resin, Crown ether, Adsorption, Noble metal





