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3B MA RN AR ¥2g BRASHE T 250ml = MAEM P, A —E X BEA NaOH
BW10 ml, B5, IR R T 28, ik T KN —Bot B A EF L, R 5 A Sg 376k
KA, 8 LA BE , E45—48 C TR N 20/p0t, BFE60'C T R 4—5/Md, BIA95%
Z¥40ml, 7E60°C T HEHEO. 5S/MET, T3, HRIBM KR Z K, RN =4 H MR A%
BAKKERZETLEBEF,760°C/667—800Pa T THREHEE, BREAKILMLHES. 96g, 7=
E74%. TRO/H (%) Cl1:0;S:14. 12,

4. RMYEREAI N E RN — S RT AR THENERP, A —E K EAER
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S, PR N55—T75%. M FHRE N No. 120974 B R = REH , HE S BB T xF No.
4MISHEYRARSEHC20%) , BEEREHESER. :

2. WAL MITHRIGER

(D) BWALWET AR IR HE 71417 cm ™0 F — B B A C—S BIFIER W, TR AL
B 4T 4 I 1t . :

(2) FME4ER IR # M E7E3440 cm ' BHE A BAY 722 R ik, 71080 cm ' HHEH
PR A RER BB BLAL S A 4T 4 R A9 200 by SRS D R , T R R U e 3R AR Y A
RAMAERTPAER LARIRESERFHITREAE RN, ERRE, RN R
b Uil 13,8 ¢ jul

Tab.1 Synthesis of sulfurized cotton fiber

Sample Cou(m; iiber Chlorome(t}l)y: thiirane (1)) Product Yield Elemental analysis
No. |(moD* (@) mo) (€3] (mol) (€3] ® (%) Cl(%) S(%)
1 @ 0123 2.0 1. 046 5.0 1:3.73 1:2.5 3. 845 72.3 0 17.8
7 0.0124 2.003 0. 046 5.0 1:3.73 1:2.5 3.963 74.5 0 14.1
12 0.0124 2.002 0. 012 1. 34 1:1 1:0. 67 2. 868 99.2 0 9. 06
13 0. 0123 2.0 1. 062 6. 70 135 1:3.35 3. 698 56.7 0 11.2
14 0.0123 2.0 0.123 13. 40 1:10 1:6.7 3. 699 33.9 4. 938 20.1
15 0.0123 2.0 . 247 26.79 1120 1:13.4 4. 678 23.6 3. 84 21.0

* Repeating unit, Active agent;20 % NaOH 10 mi

) BT RHTPEN SR, TRE LR RS g {-CHz—<IJH—S} gy

CH,;0-

{'°'¢’E.7}%m$mmm¢w MFES: 14 2R HARE R, GRAETE S,

CH,0~

4.41 mmol , Bj & -ECH,—(IJH—S} % HI M58 4. 41 mmol , B4 _{_ .Q‘}.

WHETHEERY: 1g—4.41X10° ’x73g 0. 678g, BE/R ¥ N 3. 99 mmol/g,ﬁuﬁﬁ*ié#;
CH:O'

BT /RN {-Cl-Iz—CH—S-} -{-0@-:?} =1.105:1; ﬁ'ﬁXT:Fﬁ'S

17. 8% I BRAL AT 4 , PR MY BT MR /R LD« 1. 5931 1. B3R, F R F &AW
HMWF L= —OHF#H1.1—1. 60 —OH SRHEARREFF R, 3H—4—OH
RATFE Cl KR4 iR 8T 225K |

(4) ¥ BLAR MR FOBRAL W47 42 43 B I 252 NaOH KM AL G, A — & & CS,,
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40—45C TR L. S/t 2 #28 A B IRM i, AL, AR R 2 T8 T WK B ¥
i, TR MRS RN ER ERRR, CEX TR P (NEM. K .DMF . £ R
B R RRERLE CERAZBRNREY.

(5) ML MEAHESY%=17. 83 Ag(DHY R Z B PHABB P H2. 45 mmol/g, T
1mol/1 HNO,# Jll 3. 69mmol /g, I ZEMAEA RHPHBRM A EBE K. XRAFRABE
WA IR &1 MAAMA BN IR EPREZAFHRERBOE. F I, B A0 AHL
MAEFHHEERUMBMNERFE. 5XR I REHBEERSOEWEL.

3. BMERe

(1) Xt Ag (DR R BB

ARSENETHSERFAMMART RN Ag(DHBRRAER, GROAE2)IERHN,
HEBEHRARMR S BRGY AT EHRARPYRHARL NS XRAARR
REGEHI R B 2 R0

Tab. 2 Adsorption capacity of fiber for Ag(l)

Sulfurized Capacity (mmol/g)
. S% _
Cotton fiber 1mol/1 HNO, pH=7
1 17. 8 3.69 2.45
1 14.1 3. 60 1.97
I 2.1 0- 82 0. 56
N (Cotton) 0 / 0. 04

Fiber: 0. 25g , 0. 1mol/l AgNO, Solution 25 ml

WE T LM AT Ag(D) (1 mol/l HNO,) iy B Fi s B , LR 4R (MK R, ’EI
Xt Ag (D RA BRI MR, 7 ¢ J4/DF 3044

Tab.3 Adsorption rate of fiber for Ag(I)*

Time (h)
Capacity .
(mmol) /g 0. 25 0.5 1 3 5 10 20 24
Fiber
1(S% 17.8) 2.51 2.87 2.99 3.28 3.55 3.59 3.66 3.69
(S % 14.1) 1.65 1.84  2.02 3.34 3. 60

» Conditions:Sal.ne to table 2

(2) % AuC ). PdC 1) . Pt(NV )R B M BE

AMAENE THEMTEST Au(E) PAd(T ) PtV )B4 BT i 7% B 27 10 % B
X, GRS R AR Au ) P 1) BA BB B9 R B (>99%) , T %4
Pt(NVOREME. HRMARY Au(I)>PA(1)>Pe(N) BB & RN TN,
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Tab. 4 Adsorption capacity of fiber for Au,Pd. Pt

Ml+
Capacity Au(I) Pd(I) Pt(N)
(mmol/g)
(2 mol/1 HCD) (2 mol/l HCD) (1 mol/1 HCD)
Fiber ‘
1S (%)=17.8] 1.82 1.50 0.56
1S (%)=14.1] 1.1 0. 64 0.1

Fiber;25mg, [Au( ¥ )]~1 mg/ml, 25 ml;[Pd( I )],[Pt{(N)]~0.5 mg/ml,25 ml

Tab. 5§ Adsorption percentage of fiber for Au, Pd,Pt*

MH-
!(’;/rr;enuse Au(l) Pd(1) Pt(N)
. (2 mol/l HCD (2 mol/1 HCD (1 mol/1 HCD
Fiber
I[S (%)=17.8] 99. 82 98. 80 55. 99
1[S (%)=14.1] 99. 56 99, 08 74.45

# [Au(X)],[Pd(1)].[Pt(N)]~0.1 mg/ml, 25 ml
Fiber:50 mg(for Au),80 mg(for Pd.Pt)

(3) %t Cu.Zn.Pb.Hg R M #E8E
ABSENETHRIERAEM LAERSRE THRBEE, SROARORY R
st Hg (1 )H —ERMZ RS, AL Cu(1).Zn( 1) Pb(1)HJLFREH.

Tab. 6 Adsorption capacity of fiber( I ) for some heavy metals

. Cu(I) Zn(I) Pb(I) Hg(1)
pH=5.6 pH=5.6 pH=5 pH=5.6
(mmol/g) 0 0 0.02 1. 06

[Cu(NO,>,],[Pb(NO,);],[ZnCl,], [HgCl,]~0. 01mol/]

4. AL IAT IR RS B8 IRA T 00 IR P 2 4 12k

O AR KRN R ERE

AHIWMET R WEEXF Au(X)-Pd(I),Au(E)-Pt(N),Pd(I)-Pt(N)BEKE
BB MR, R (RFETE 2 Au( X ) PAd( 1) BB}, 4 RBEH Au(X ) Pd
(TR Pt(N).

On = H 7k R IR M 1

WE T AWM ET Au( X )-PACT)-PeC N KRR EEAE, SR (RESHFRN.
=MoL B, 8 EERE A f1 Pd, TIJLF-RRE P, 5 =410 4k R 04 W% Bk 4
AL
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Tab.7 Adsorption selectivity of fiber for binary mixture

M Au(N)-Pd(I) Au(l)-Pt(N) Pd(I)-Pt(N)
Concen-
tration
(ug/ml) 2 mol/l HCI 2 mol/l HCl 1 mol/1 HCI
Fiber Au Pd Au Pt Pd Pt
Before adsorption 81.2 104. 6 80. 35 76.35 339.2 238.2
1 After adsorption 31.4 65. 75 2.25 76. 75 259. 4 240. 2
Separation factor Kk=2.69 Ke=oco KN=oco
Before adsorption 81.2 104. 6 80. 35 76. 35 339.2 238. 2
1 After adsorption 40. 25 68. 0 13.6 76. 25 291.4 238. 4
Separation factor KN=1.89 Kp=0co Ki=oo
Fiber 25 mg, mixture 25 ml
Tab. 8 Adsorption Selectivity of fiber for ternary mixture
M Au( 1 )-Pd( I )-Pt(N )(2 mol/l HCl)
Concen-
tration(mg/ml) Au Pd ‘Pt
Before adsorption 0. 207 0.188 0.138
After adsorption by fiber( I ) 0. 092 0.128 0.134
Adsorption percentage (%) 55.5 31.9 0.03
After adsorption by fiber( 1) 0.147 0.132 0. 140
Adsorption percentage(%;) ) 29.0 29.0 0

Fiber 25mg,mixture 25ml

5. WAL MITROM N 6 FBE
B Ag( 1) SABMALMEET FH10—12% BB KRAL, Bk gk, T4 55 ] B4 .
BEMRAA R Ag(DM R ARSHSEHRLST R L RMA TR LR RNRI.

6. WALIMIT B PRI E 1

BRALET 4 i 38 R A3 AT 45 SR B R A P IR Rk, 43531 24 200 C 1285 °C 3 W] Al 2 3% AR
FEF SRR RS I BE. 0 W LS BAL ST S A BT AR B .

~
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Tab.9 Reusability of sulfurized cotton fiber

Capacity Time(h)
(mmol/g) 0.25 0.5 1 10 20 24
Fiber
1(Fresh) 2.51 2.87 2.99 3.59 3. 66 3.69
I(Regenerate) 2. 47 2. 49 2.75 2.92 3.0

Conditions: Same to table 2

£ % X ®
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SYNTHESIS AND SORPTION PROPERTIES OF A NEW KIND
OF POLYTHIOETHER TYPE COTTON FIBERS

XU Yuwu, LI Jian, DONG Shihua
(Departmient of Chemistry, Wuhan University,Wuhan,Post code, 430072)

ABSTRACT

A new kind of polythioether type cotton fibers was synthesized by the reaction of cotton

with chloromethylthiirane. These fibers had a high adsorption percentage (=299%) for the Au
(X) and Pd (1) in low concentration (0.1 mg/ml) and moderate sorption capacity for Ag
(1), Au(I) and Pd( I ),but rather low for Pt(N) . They adsorbed Cu( I ),Zn( 1) and Pb
(I) hardly. In the mixture of Au( K )-Pd( I )-Pt(N)only Au(X ) and Pd( I ) were ad-
sorbed.

Key words Ion-exchange fiber, Noble metal,Sorption ,Cellulose, Polythicether





