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Study on preparation of carboxymethyl konjac glucomannan and its adsorption of Pb**
NIU Chun-mei'*, WU Wen-hui', WANG Zhu', LI Shu-min®, WANG Jian-quan'
(1.School of Material Science and Engineering, Beijing Institute of Technology, Beijing 100081, China; 2.School of
Material Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China; 3.School of
Chemistry and Phamaceutical Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract: Under alkaline conditions, carboxymethyl konjac glucomannan with different degree of substitution (DS) was
prepared through the reaction of monochloroacetic acid (MCA) and konjac glucomannan (KGM) using isopropyl alcohol as
dispersing agent . The effect of reaction time ,reaction temperature , the amount of MCA and NaOH on DS and reaction yield were
studied , the optimum reaction conditions are the following: n (KGM):n (MCA):n (NaOH) =1:1:2,reacting at 50 °C for 4
h.The prepared products were crosslinked with epichlorohydrin (ECH), the crosslinked carboxymethyl konjac glucomannan
(CCMKGM) was able to adsorb Pb?* effectively, it has good adsorptive performance and the desorption percentage is high.
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F s 80 DA BE O OB A R A3 TR TR B
CMKGM™ B 37 3 SRR ARAK, B KM 33.8% 0 %
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1.2 CMKGM &

# 15 ¢ KGM #1 50 mL 5N BERA — AN A B
HMREEEN =F0R S, FHR B s0C, FER P&
BRI w(NaOH) = 45% KK IE W, 1.5 h 5 ¥ it
A w(MCA) =80% KB ZEIE A, £ 50°C % £¢
i Z B RN AT A S, A 1 mol/L B9 HCl I &
e, R w(Z %) = 80% By I W rh ek L i3
UL, FESOCH EE AN T REE,

1.3 CMKGM EU & Bl E

R BE (DS) & X A KGM 4544 550 AR
FMT B8, RO R g o S5 DS 538 DS i L
BB BRI E R IR s, KRR TE 0.5
mol/L $hFR 5 PN BE VA W+ (F 80% Y 5+ PN BEBEC 1) ,
PiFE 3 h, RFEMWNE FEemE s FIRRE
A R RS R R, U K VEBIVE R T EE T
FETE(F] AgNO; Ki#r) , it = A4 #E NaOH ¥ /% , 28
J& FIARME SR BR W B T 8 , B BRAE 48 s 51, B4~ L T
VAT 3G BOE Y. WE A BB W CMKGM # &
THFEHY NaOH 9 2 (mmol) , 715 B B2 0 2 b 3« X
B (DS) =0.1624/(1 - 0.0584) , R #(R) = (DS
SLEE) /(DS BB fH) x 100% o
1.4 CCMKGM Hi#l &

il % #9 CMKGM 1 3 & & N be 7E 1R 4 40C,
pH=11 &4 F RN 2 h, 285 A 1 mol/L i HCl H
Z ik, FK s R EOR 1 U8, FE 50°C B H S HEAE N
MTZEJEE, CCMKGM R FERAE M E S R
SCEkteL,

1.5 CCMKGM I Bt Ph**

% GB7475—87° Bl 1 000 mg/L fJ Pb>* [T
HEAEE W, R 5 P78 18 K W B VR BE 43 3 ol 25
100,200,300 mg/L BIFRHEE W . H 1 mol/L /¥ HCl
1 mol/L NaOH JA E pH =5, A 25 mL By ELZE ¥
BEF, A CCMKGM (& 734 1% ) , Z iR ik % ik
B 60 min )5, 0 5 min(1 500 r/min) , B E7E
VB TR 1 IR M 43 6 06 B A B R TR U U £ 2833 nm
T 78 VSV 4k Pb> Wk (AL AR RR) , T B IRt
= Q(mg/g)%ﬂ%l@%% P:Q=(co-c)V/m,P =
1= c/co, R con e, 23 5 19 W BRI J5 VW PH>* B
FREWE (mg/L), m ARMHNTHE(g), V RHE
WAERF(L) o
1.6 CCMKGM BB &£

¥R A Pb** B CCMKGM X 7E 0.1 mol/L HCl
R B IR EE 30 min(600 r/min) . FIBR T4 5%
JEEE T E KW P PY B FRE BRI E 4

F=(m,-my) x100% ,XF m, NEKKNEEET
B (mg), mg AR EEEFHRE(mg),

2 HRE5WR

2.1 RRFZH3 CMKGM B R & /%
MR P B R B E M EEE KA MCA
5 KGM K B 1Y BC b & B B (6] 0 R B SF . R
n(MCA):n(KGM) = 1:1,7E 50°C X K 4 h, NaOH H
BEH5MBRENRRLE 1,
&1 NaOH M AEX DS B M

n(NaOH) : n(KGM) 1 1.5 2 2.5 3

AR B (DS) 0.28 0.63  0.868 0.807 0.537

H: n(KGM) A L)L KGM 4 F&5#H BIC A Xt 4 F R B E N Y
R,

B3R 1 Al A1, MCA 5 JBE = 19 BE /R W AE & i, B
NaOH Fi & By 3% N AR B2 B 22 36 K 5 24 NaOH & 4
MCA /2 1565, B B K, B /5 NaOH F & 3% in
PR BE R T R . X R B B bt R
B KGM B9 2 5 A S A AL 1 R B 5 & 2 R A i s
TR RN . X4 NaOH F & iT MCA 19 2 f55T, 4
L 2R M A S B o5 AR, B R BT A T MCA i 3
TEHEREAR . B M EE T RE 2 FEE NaOH 7K ¥ W 1Y
A, SBOK 8 BT & 40 808 K, T M O B YR B AR
AN R RN B EAT , P BRREE T B b, i
& NaOH & fff KCM K 4 K& f#. £ n (KGM) :
n(MCA): n(NaOH) = 1:1:2, ]2 I I8 & R 50°C B, 7=
W EE 5 [ BB [A] B 58 R L3R 2. DS BE & I hL
i B8] A4 FE 4K T B K, BT 4 h S, DS AR AR K, B E
SN BTIE] A 4 h B, fR¥F KGM 5 NaOH Y EE/R L
K 1:2, R BFIEI A 4 h, B0AE MCA K&, 7= BV E

L F A AR R 3,

F*2 KEREI DS ##ME
S B 6] /h 1 2 3 4 5 6
AR B (DS) 0.736 0.794 0.868 0.902 0.904 0.905

&3 MCA HEX DS R KM EHFIE

n(MCA) : n(KGM) 0.50 0.75 1.00 1.25 1.5

AR B (DS) 0.133  0.522 0.902 0.738  0.472
% R/ % 26.6 69.6 90.2 58.1 31.5

M2 3 AT 50, BEE MCA B A9 30, BUR B M
RER B, 24 n(CICH,COOH) : n (KGM) =1:1
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ik B B B KR 0.902, B BB KR 90.2% , 3
— 5B I EE R b, AR BE RN RN R H#E— 2
Bm, RN ERTHEESE, HERERLR:
n(KGM):n(MCA) : n(NaOH) = 1:1:2, fEM &M%
T ,#%E# 30.40.50.60°C & E T [ L 4 h, W43 K DS
43518 0.512.0.649.0.902.0.817, 7] I jz 17 3 B K
50 CHAE
2.2 ZHBEERREMNLEER

P& DS R[E K CMKGM, 76 48 7 49 44 F 53
ARNBE RN, ACBRATE AR E N ILE 4. B
4 T ACHK ST BUR BE FEAR , RIIR B 3R 40 2
EMFE ALK A T B

% 4 CMKGM 3% BXET/E DS Kl ZE &

FE 5 BARBE (DS)
CMKGM 0.902 0.868 0.738  0.630  0.472
CCMKGM 0.742  0.559 0.486  0.465  0.265

2.3 CCMKGM WK Pb**

F£ 25°C .pH=5.w(CMKGM) = 1% . % Ji. 60 min
A9 4T 1O BFSE Ph? A 4 vk B K W B B B R
G5RWER S, RS WA, BUREEXT Ph>* IR B &
R AR K, B BE 8K, 25 B 3 0 IR R
K, FHEBARE R CCMKGM A Fl T4 B B T H %
B s Pb>* B R 4 VR B R, IR BB K X F DS =
0.550 f) CCMKGM, BJ ff & Pb** B9 2 th ¥k K
300 mg/L B}, W% [t & 4 29.19 mg/g, £ R R A} ik
97.3% ,7 ] CCMKGM A B E—FA % Pb>* %

i

R5 PR HEBBARES PV EREMNBEHENXE
Pb*t & EBRE R/ % % HHE Q/mg-g™!

WP e/ DsS= DS= DS= DS= DS=  DS=

mg-L™'  0.265 0.457 0.550 0.265 0.457  0.550

25 93.4 96.1 99.3 2.34 2.40 2.53
100 92.9 93.2 97.9 9.29 9.32 9.79
200 91.8 92.8 97.7 18.36 18.56 19.54
300 87.4 92.0 97.3 26.22 27.60  29.19

2.4 CCMKGM HIH 4%

W%t Pb** A CCMKGM JA 0.1 mol/L HCl &
FrdPE 30 min, F I IR WO 15 DU B I B A0 S R
BIFYREE . 3 YR B A IR A 34 0 3K 45 R 51 T
# 6, I 6 A A1 HC 1E fig W50 B, B A 5 9

CCMKGM &8 Jz & 5 F i W Bt & 3% A BH B G, fg K
[(ilER g =
R 6 Pb>+ Ry B0 AR R BB ER

CCMKGM(0.265) CCMKGM(0.457) CCMKGM(0.550)

i (DS)
EIRIC 1 2 3 1 2 3 1 2 3

Wt /mgeg™! 26.2 25.9 24.1 27.6 26.4 26.3 29.2 29.4 28.9

f#W R/ % 92.4 93.0 89.9 93.9 92.1 89.8 94.1 89.7 91.8

3 &iE

LS PR B R 4 BN, 7E B A 5T o R 2 R N R
FHEE BV R N R E T E %M 8: KGM, MCA.,
NaOH fJBE/R ol 1:1:2, RBLIRFE A 50°C, KL A
&4 4 h, & AT ik 90% ., CCMKGM RE A %% il
R 7K Vi VR H Y PR I o 2 R R 2 ok e e BUA B Y
B8 T K, B BE A 0.550 B W B 29.19
mg/g, ERFAA X 97.3% , 325 CCMKGM HU At
J2 18 0 B B B — A AT B AR S 9 CCMKGM
W R, BEME>»ES. S RRER
CCMKGM A B 4E N —Fh i i Pb>+ 0 i 570 8 A o
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