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Abstract In this artick PolythioetherType Cotion Cellubse (PTCC), anev functional materia] was synthesized by etherification beween cotton
cellilbose and chlbrm ethy khiirane under akaline conditions The physical and chem ical properties and the persstent contam nants adsorp ton abilities of
PTCC were investigated PTCC & more chen ically stable (more resstant to oxidation and ultravio ket rradiation) than other sulfur-contaning cellibse
derivatives A dditionally the sulfur content of PTCC ranained at the same level after exposure in air for one month and the hydwlytic rate was less than
Yo afier PTCC was soak ed in neutral aqueous solution for5 days at oan tem perature PI'CC has strong adsorption capacities for heavy metal ons and

I, Ag" 291mg ¢ |,

catinic organic substances The saturated adsorption capacities of PTCC br different contam inants were Hg?* 364 mg g~
Cetylpyridinim Chbride 219mg g=', Catonic Red X-GRL 321 mg g ' and V icoriaPure Bue BO 373 mg ¢ '. M eanwhile the presence of canmon
ce-existing ons in environm entalwater had no obvious effect on the saurated adsorption capacity of PTCC. The adsomption of PTCC for con tam inants
Pbllws the Langmuir adsomption equation and second-orderkmetics which idicates that the adsomption behav or of PTCC for contam mants & cbse © the
m onolayer ad sorptionm odel PTCC can be desorbed with anm ona solution and reused after adsothing Hg?* and Ag*. Therefore PTCC is considered a

nev env o en tal function m aterialw ith excellent perfom an ce

Keywords polythbether type coton cellulose physical and chean ical properties adsomption persisient contan nants
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. PICC
: : (1993)

(Cetybyrdnum Ch bride)
X=GRL ( Cationic R ed X-GRL)

, ; (2003) BO (V ictoria Pure Blie BO)
( , 1 000
gL,
PTCC , 22 ZEBRFE
, 221 PICCH A A& (CMT)
500 mL 250 mL
s 78 4mL 168g 0~ 5T 3h
PTCC 20~ 25C 2h
. CMT. QM T
. 56 1%, 1 5276 PICC
2 (M aternls and m ethods)
5g 106 ~ 20%
21 &ES5EAA 1h 155 C(MT, 45~ 48C
: NEXUS 670  FT-IR Spectraneter 20h 60C 4~ 5h 9%%
( N icolet ); UV757CRT / 40ml, 60C Q Sh ,
( ); SAZC PICC, 60°C ,
( ). PICC 21. 3 PTCC 11 7 g
10mm % 100mm ( ) PTCC, (1):
50m L , 0. 4molr L
cell-od 28 o eliona Vs N i R A—
NaOH ) -HCI [ |
OCell  OCell
HyC— (1)
Cell- %Q % {ﬁv—c_%‘
HyC—
222 BHMEAEHNE PTCCOO2g, (%) HNO; (1% )  KMnOs (Q 5% )
250 mL , 500 mg L 0.100g PTCC SC  CCX 100 mL
50mL tmn , 80m n ) )
( , 2003 , 1987) (Busnan et al , 1983) .
, 22 4 RMER R T ® 8  250mL
PTCC : : 500mg L'
q=v(co— c) /m (2) 50ml, Q 020 Q 025 Q 030
4 PICC (mg g '): v 0. 040 Q 050 Q 07910 100 0. 150g  PTCC, 318K
(L): a (mgL'')e  PICC 120fmn
fmn (mg L_l);m PTCC . c(mgl )
(a. qe('mg'g )-
223 BEMAMABHEFAL  HO, Langn it
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1/go=a/.+b (3) PTCC : il
F reund lich : PTCC , PTCC
b= b+ d (4)
1/ q. 1/C. kyg. kC. ’ i e a TP~ —a— pH=10
R’ ol
225 PICC B4 7k
PTCC Q g 12% z
15ml, L Sml*min : n
, 25mL 0. 4mols L™ 1
10mL 25mL 0 20 40 60 80 100 120
t/d
3 (R esults) B —+—20C —=— 40C —a— 60C
31 PTCCH 44t -
PTCC ( 1). 1 g 6.0%
, PTCC 673 86an ' 710 34 ® 40%
an , C—S 2.0%
. 1406 60 an 0 et ol el e
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, 2 pH PTCC (a i, b )
Fig 2 Effect of pH and temperature on the hydw lysis of PTCC
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Fig 3 Effect of UV imadaton on SC, CCX and PTCC

323 A AR PICC B B4 1 A
PTCC , SC  CCX
223



1024 29

, , . PICC
1 1 , PTCC )
SC CCX X CCX . , pH
. SC 4 )
ccX ,  PICC SC CCX : (CPC) Hg" ,
: : 4 3 (1o (3)),
500 mg L_l, 250ml, PTCC Q Ig
1 SC CCX  PTCC 2 )
Tabk 1 Effect of stong oxidation on SC, CCX and PTCC : pH > >
>
1% H ,0, ¥ HNO, 0 5% KM 10,
sC 30% 36 12% ’
cex 10% 1% Y S : |
o 04 o8 o1% , 120 * m in 2h. PTCC
33 LEEKA PICCHR ME 84 B :Hg' 364mg g ' Ag 9Imgg
219 mg* g ' X-GRL 321
, mg gil BO 373 mg gil.
2 -

Table2 Effect of technical param eters on the adsorption cap acities-The orthogonal test

/ / Hg* CPC
i C ( min") /h /(mg g™ ") /(mg g™")

1 3 20 80 05 271 172

2 3 40 140 L0 283 175

3 3 60 180 2.0 278 170

4 7 20 140 20 364 219

5 7 40 180 0.5 359 214

6 7 60 80 1.0 350 211

7 10 20 180 1.0 296 195

8 10 40 80 2.0 310 199

9 10 60 140 05 305 191

K, (Hg") 832 931 931 935 / /
K,(Hg*) 1073 952 952 929 / /
K;(Hg') 911 933 933 952 / /
K, (Hg") 277 310 310 312 / /
K,(Hg) 358 317 317 310 / /
K (HZ) 304 311 311 317 / /
K, ( CPC) 517 586 582 577 / /
K,( CPC) 644 588 585 581 / /
K5 ( CPC) 585 572 579 588 / /
K,( CPC) 172 195 1% 192 / /
K,( CPC) 215 196 195 194 / /
K,( CPC) 195 191 193 196 / /
R ( HZY) 81 7 7 7 / /
R (CPC) 43 5 2 4 / /

K, K, K, 123 K, K, K, 123 iR ,

34 FEFMA , 4 4

224 PTCC , Langnuir
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Freundlich s , Langnuir s
PTCC
4 Langmuir Freundlich
Table4 Freundlich sothems and Langnui isothems
Langnuir Freund lich
R? R?
HZ 1/g,= 0 2314 /C + 0 0021 0 9983 lgg.= 0 62601, + 1. 128 Q 99%2
Ag* 1/¢q.,= 1 034/C,+ Q 0012 Q 9922 lgg.= 1 259 kC,- 0 48% 0 9875
X-GRL 1/¢.,= Q 2207 C .+ 0 0028 Q9811 lgg.= 0 37481L + 1. 531 Q 9766
BO 1/q.= Q 7883 /C .+ O 0083 Q0 9966 lgg.= 0 23041C + 1. 390 Q0 9879
1/¢q.,= 0 0561 [C + 4 147 0 9491 lgg,= 2 141kC + 4 400 Q0 8574
35 WM A% (5) (6) .t (mn); ¢ g
-1
500 mL Q 2500 g L t
-1 -1
200mL  PTCCQ 100 g pH= 7 (mgg )k (min '); ks
. -1 -1 -1
120 * min , , (gmg *mn ). 3
s PTCC Y
PTCC Lagergren 5 ko k
(Hoetal, ,
2004 Saed et al, 2004). 0. 99 s
. 2
k(q.— q.) = kg~ kit/2 303 (5) ,
2
t/q.= 1/(kage ) + t/q. (6)
5
Tabk 5 The adsoption kinetic equations
ky/min! R?
Agt 283K (g, - g,) = L 865- O 0054¢ 1 %x10 2 Q 9758
298K k(q.—q,) =1 792- 0 0063¢ L 45% 1072 0 9614
308K k(g.-g,) =1 964 0 0075¢ 1 Bx102 0 989
318K Is(g.—q,) =2 065- 0 0103¢ 2 37x10" 2 0 9912
Het 283K k(g.-g,) =2 177- 0 0011¢ Q0 25x10 2 0 8659
298K k(q.—q,) =2 101- O 0066¢ 1 2x10"2 0 9953
308K k(g.-g,) =2 176- 0 0072¢ 1 66x10 2 0 9748
318K b(q.—¢q,) =2 215- 0 0087: 2 00x 102 0 9794
BO 293K k(q.—q,) = 1. 855- 0 0112 2 81 x 102 Q 9716
X-GRL 293K k(q.-q,) =1 836- 0 01261 2 90 %1072 0 9870
293K (q,—q,) =2 285- 0 0138¢ 3 18x10°2 0 9916
ky/(gmg dmi ) R?
Ag* 283K 1/g,= 0. 0783+ Q 0057¢ 4 15x10 ¢ 0 9%83
298K t/q,= 0. 0517+ Q 0047¢ 4 27 %104 0 991
308K t/q,= 0. 0414+ O 0043¢ 4 47 %104 Q0 997
318K t/q,= 0. 0329+ Q 0039¢ 4 @2 x104 Q 999
Hg* 283K t/q,= 0. 4911+ Q 0078¢ 1 2x10°4 Q0 994
208K t/q,= 0. 2696+ 0 0063t 1 47x10 4 Q 995
308K t/g,= 0. 1703+ Q 0054t L 71x10"* 0 999
318K t/q,= 0. 1319+ Q 0051¢ L 97x10° 4 0 990
BO 293K t/q,= 0. 1285+ Q 0093¢ 6 71x10°* 0 9988
X-GRL 293K t/g,= Q 3706+ 0. 0113¢ 340 x 10~ * Q0 995
293K t/q,=0. 0714+ Q 0041t 2 Bx10°4 Q0 9971
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(A rrhen us) G= M -TAS (9)
lgh= - E, /(2 30RT) + I (7) D= AS/(2 303 )— M /(2 30RT) (10)
Lk (s'), E, 35
(kfmol'), T (K), A q./C., ¥ 1T I -
(s_]) [/ , A rthen us v/ 5 )
a \ M > 0,
PTCC He ; e ,
b= - 656. 6/T - 1 702 (R>=Q 9997), E, = ;o 328K, .
12. 37 k¥ mol " , ;
PTCC Ag: AS> 0 :
b= — 358 8/T— 6 587 (R’= Q 9902), E, = ; PTCC
8 500 k§ mol " , :
, Hg' Ag"  PICC
‘ , 2
36 T M AY L PTCC Hg' Ag
(8): T s
A= -2 30RT kD (8) PITCC Hg Ag
; D=q. L. q.(mgg') C. LPICC Hg' Ag
(mg L") ’
6
Table 6 The them odynam ic param eters of PTCC adsorption of Ag* and H ¢
q./ c,/ D R? N/ AS/ NG/
(mg g') (mgmL™') (k¥mol™!) (dmol*K~') (Jmol')
Agt 298K 171. 7 156 3 1 098 leD=—-836 5M+2 856 0.9786 16 02 54 69 - 281. 6
308K 208. 1 143 4 L 451 - 29 4
318K 223. 8 138 1 1 621 - 736. 0
328K 247. 6 121 4 2 040 - 1180
ng* 298K 106. 1 188 8 Q 5619 k= - 10777 +3.385 0. 9621 19 29 122 3 - 17160
308K 138. 8 172 6 Q0 8014 — 18380
318K 168. 3 157 6 1 068 - 19600
328K 179. 8 151 9 L 184 - 20820
37 HEARFELEGEBTHEH ,
38 WIEAMNE
, . Na~ Ca’ PTCC s 2
Mg K° NO; 0 S0i ®; CI Br T . I BIB ds ,
PR NP Zit Fet Mot ATl ( L PICC Hg' Ag
( 1997), ’ ;
AT PTCC
( ¥ ), ' ’
PTCC ’
A ’ 7 , 3
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, PTCC
: : He' Ag :
., Hg Ag  PICC
. 7 , PTCC
3 9 PTCCHY £ AnfE 3 A A 6o, .
225 , PTCC , , ,
. , PTCC
PICC Hg  Ag , 7.
7 PTCC Hg* Ag
Table 7 The adsorption capacity of the regenerated PTCC
Hg> Agt
/g 1) I(mg ¢ 1)
1 364 A% 291 98%
2 356 A% 285 96%
3 350 R% 279 9%
4 348 95% 281 95%%
5 348 9% 276 9%
4 (c lusions) E-mail swjl957@ msn can.
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