Aug.

. 214 -

2025 AR AL T

Modern Chemical Industry

oo R VEZ §R Eh /B8 R U 0 B 7K B R
¥+ W1 BR 4T 4 0% Bit AF 23

XEF,KER" , " FiE,EHE, % H
(XRHEKXFRRE IR TEFRE, Hk XX 430081)

. LIS IERE (AM) Bk i GRER B (APS) A5 IR, R A i 3R A vk A R TR I B , 10 L 5 78 AE TR e,
B #2735 = L L e T M (HACC) TR A, il 45 HH R T 38 = H SR UMb B R M/ SR TR s e ( HACC/PAM) /KRG . Xt il 4575
F 1 HACC/PAM /K EEEHEAT T — RIIFRMERPEREMIBISY . HAh, 58 T HACC/PAM K EEBSAEA [FIR) fr ik BE W BB ], pH R
LB S5 T X MR (CR) WM PEREROSE IR, 453600 75 pH=7 JRJ¥ 25°C FIHAMRE 250 mg/L B ] 60 min 1, HACC/
PAM 7K I 14 2 B 31 W BFE 25 1y 183,22 myy/g, 38 3t W B A5 TR R RN B 3 3 25 400 25 3 /R 2K BE IS X CR 1) W
P54 Langmuir BERHHU = 2% 50 f124 08 o KBRS B AR 214. 71 mg/g, 454 FAEHT, KBRS CR (YR HE R 2003 T2
T4k 2 WY, 52 VBRI, eV P FSORE A 0 A ] S )
KRR R DI = P ST IR s BRI 5 W SR 4L 5 e
FE S %S .TQ314. 24 XERARERS A
DOI; 10.16606/j.cnki.issn0253-4320.2025.08.038

X E RS :0253-4320(2025) 08-0214-09

Preparation of hydroxypropyl trimethyl ammonium chloride
chitosan/polyacrylamide composite hydrogel and study on
its adsorption performance for Congo red
LIU Hong-yu, ZHANG Hui-ling” , YE Zi-yan, XIONG Gao-hong, WU Yue

(School of Resources and Environment Engineering, Wuhan University of Science and Technology,
Wuhan 430081, China)

Abstract ; Acrylamide (AM) and ammonium persulfate ( APS) are used as monomer and initiator, respectively to
synthesize polyacrylamide ( PAM) through free radical polymerization, which is then combined with hydroxypropyl
trimethyl ammonium chloride chitosan (HACC) to form a HACC/PAM composite hydrogel. The prepared HACC/PAM
hydrogel is characterized by means of SEM-EDS, FT-IR, XPS, and Zeta potential analysis. Its swelling behavior and
reusability are also evaluated.Furthermore , the influences of initial concentration , adsorption time,pH ,and temperature on
the hydrogel’s adsorption capacity for Congo red dye are studied.lt is shown that the adsorption of Congo red by HACC/
PAM hydrogel reaches the equilibrium, with a capacity of 183.22 mg/g when pH is 7, temperature is 25°C , the initial
concentration of Congo red is 250 mg/L and the adsorption time is 60 min.It is revealed through adsorption isotherm and
kinetic model fitting that the hydrogel’s adsorption for Congo red follows the Langmuir isotherm model and pseudo-second-
order kinetics,with a theoretical maximum adsorption capacity of 214. 71 mg/g.Based on characterization and adsorption
behavior analysis, the adsorption of Congo red by the HACC/PAM hydrogel is identified as a monolayer chemisorption
process , jointly influenced by hydrogen bond formation, electrostatic interaction,and intra-particle diffusion.
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JEE PR AS DRI 186 K 0 R B 0 2R AT, W BRE S 057 75 T 5 CR
b4, Y CR ST CR 7 FAEELHE
T 50U B o R AR W 2 K AR 2, i
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Ao, Q, ABTTE] ¢ B, ZKEE R 6T WIS 21 1) i o 25 4
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BETE 25~45C S s R an & 10 Fros, 3 3 Hhail i
TRIIHZH

190

180}
=~ 170}
1601 <
W .
£ 150
140
130 o
120}

25 30 20 45

251355/"(:
K 10 HACC/PAM 7 A [& 5 & T *f CR & %

%3 HACC/PAM KER 3T CR RFH A FSH

T/K AG/(kJ-mol™")  AH/(kJ-mol™')  AS/(J-mol™!)

3.2.3 A4 pH ¥ %A

ARl pH T % 2 e 2E HACC/PAM 7K 8 i
(%) 2 T Fi B4, DT S i G X CR A W B 1 g . ZE )
i CR W 250 mg/L i 25°C , W B[] 60 min
MIZAE T, WF5E AR pH B 7K BE KT CR R IR B 25

298. 15 -2.502
303. 15 -1.752
308. 15 -1.194 —40. 1768 —126. 448
313. 15 -0.787
318. 15 0. 181

—+
B ERmE 9,
200
180} s
/G"/ ‘9\\
= 160} L 5
a0 R %
. [ 7 S,
w140f
o 120f .
100}
80— 6 8 10 12
pH

/9 HACC/PAM 7 F [F pH T4t CR B % Mt

TERRYESAAF T BfiE pH & Wi & , HACC/PAM
IKEEE AT CR IR i 2 B BT &3, 7
pH F+2 7 BHA R e KK F 25 5 183. 22 mg/g, Rt
pH BY4REZE FFH, CR B W FfF 75 & i BT ka3, 12

WE 10 B, B 25 6 A TS, HACC/PAM
IKEEREXT CR VA TR I f R W B 25 o i3 M R AR, 7
25~40°C YE Fl NI I J1 22 S8 AG<0, AH<O
FLIHHACC/PAM JKEEHXT CR AW B 2 I A
RAEAT Y, T i B AR T W 2R 1T, AS<0, i B
AW R AR, FERT AR BE SR T R B, AH
XA TE 0 ~40 kJ/mol 5 [l N, 7~ 5 ¥y B 0% B
XK AH 4 XHEAE 60 ~240 kJ/mol 51k 2% W it i
FERYAA S ABFSE T CPDA & 4 7K 5 ke W Fff
CR MIA7AE AH 45T & 2 0, Xl g £
Tl s I AL (G SRR o e i R SR B ) ) 4
RPN I N AT S ol E S e /B e e
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3.3 ESFAMEHAR

NZETE AL 25 1) A L W BT kB A AR S 1 T
FEE MM, DS S ARz N, i AT
5% T HACC/PAM 7K &E i i) 55 &2 ff FHPE g, 45
WE 11 iR, 250 4 5 W R/ g W 4G 35 5, HACC/
PAM JKEE AT CR B9 K BRBOR AR E 75 2 6
UCHATE] T WS R R e B T BT 45 9 HACC/
PAM 7K BERCTEMZ [T CR byt FR b R 8L T i (B
ERHAET

200

1 2 5 6

PR
K 11 HACC/PAM K%k & & A K M 6

3.4 WRBHAIE

456 HACC/PAM 7K &8 15 W 15 19 R AE 20T
KXt CR W [t (947 S F 5%, HACC/PAM 7K #E i X}
CR W% B 322252 LA HL5 T2 Ak 2 W Bk il o b
A E I R, BRI B, R, N RIS P AL R
H(E 12),

B 12 HACC/PAM 7K % fix iy %t [ 2 21 iy
R HEAHLIE [

4 e

(1) 7E 60°C 2T, FI RIS SRR eV 51 A5 |
PN IEICAE o B0, AT A ph 56 2R 5 RN, IR
NN =37 P SO0 PR 9 T A DA S8 BB, AR s 5 2 T
B = WL R A e BRI, DIl % T HACC/
PAM JRBEAS

(2) i3 SEM=EDS X} HACC/PAM /K& 2
T S R AT RAE | W22 31 7K B fie 52 B0 350 1) Ik 2
FLEEHE 2 CR 43T IR & SRt T 355 A I B2 A
K FT-TR XPS Fl Zeta LAV 55 Z Ff /A T Bl gk —
HRGE T IKBERL AL AT CR W FFHLEE

(3)7E pH b 7, W fHIR BE Ry 25°C , W1 4 CR ¥
¥ 250 mg/g &1 F ,HACC/PAM /K #E X CR Y
W B B (8] 7E 60 min J5 , AT 5 3] 183. 22 me/g, FE4E
I3 4 YRV B0 e R A0 B 0, W T 7 e R R A 38 R Y
170. 07 mg/g. MANME pH Jg 7 Bf, A7 75 K L ik 5
7 43.60 ¢/¢,

(4) Xt KBRS W B CR B4 M iE AT T 05T, H
W B 3k R4 5 B 9 By D) 2E AR R Langmuir 55 I
B 456 RAELE R 43 H1, HACC/PAM 7K 58 Ji52 %t
CR W fh 3= B3R B hy B 53 )2 Ak 27 i, HL i
I i 27 SRR ()T BRI A B AR A 2 R R Y
AL

T FIRSLE SR HACC/PAM /KEEICTE 12
) pH FNRLEE 2544, 20 Z2 a3 F 5 , HACC/
PAM TR BE BRI DR 1o A R B 25 o, LR 7 1)
FhPERE 5 R4 A2 AR SR iR b
AT IZWETS, JEELMRRTE N & 14 K EBE R i
FRERE 1, 2t — 25 0 A0 L (TSR P FH A R, AT 334
5t HLAE S B g FH Hp A 28 B P A m] RS
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