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Study on the Removal of Ni(II) by Carboxyl-modified Cellulose Aerogels

CHEN Liangxinming ,ZHANG Lifang,SONG Yingtao,XU Daibing

( Shenyang Ligong University , Shenyang 110159, China)

Abstract; To improve the adsorption effect of cellulose on Ni(1II) ,carboxyl-modified cellulose aer-
ogels with good adsorption properties were prepared by epichlorohydrin cross-linking and carboxyl-
ation modification of malate. Scanning electron microscopy , Fourier transform infrared spectroscopy
and X-ray diffraction were used to characterize the changes before and after carboxylation. Through
the condition optimization experiment, it was found that, when the mass ratio of malic acid to cellu-
lose was 1. 75:1,the amount of sodium dihydrogen phosphate was 0.5 g/g,and the reaction was
130 C for 210 min, the removal rate of Ni(II)in the prepared modified cellulose aerogel could
reach 92. 61% under the conditions of pH =7.0 and adsorption time of 120 min. The results of ki-
netic and thermodynamic analysis showed that the adsorption process of Ni(II) by malic acid-modi-
fied cellulose aerogel could be described by the quasi-second-order kinetic model , which was in line
with the Langmuir isothermal adsorption model and was a spontaneous endothermic process.
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Fig.1 SEM images of cellulose and malic acid-modified

cellulose aerogel
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Fig.2 FTIR spectra of malic acid, malic acid-modified

cellulose aerogel and cellulose
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Fig.3 XRD patterns of cellbcose, cellulose aerogel

BREE

and malic acid-modified cellulose aerogel

Al 3 Bl 2R 4E R (1) XRD B R T 47
HeF 1 BIRIRESS R A ERT T A 15, 1° .22, 5°
F1 34, 5°4b HE BRI ATT S 06 o O By AT AEER T AL,
FARI(101) L (002) F1(040) Fh T ; AHES T£F 4E R 1)
XRD [l 3k, £F 4 2= [BERL ) XRD B3k & E i 3
A Al o (101) FI1(040) & AT AY 5 AE 16 58 4= 78
I JEAAE 22. 59 /b 19 (002 ) b T AR AE W4 4 19. 9°
b A RFAE AR RS | ELBR B V55 | 1A B AT G UA )
SYEF A (110) FiEY . RgS R RN,
Y R BE IS AR H B T AR AR AR, AT
RIAS Ay A SESR RO MR AF E RSB S AP e &
BRI ALL, ELAE 22. 5° Kb Ao 73 5 06 ot 3
TS AR ) /AT A O T A . A dE R BRI
TSR PR A P41 4 R RBEHC (W 4F 4 R 45 45 A 1
PR, H b R PR AR K
2.2 MMEEGEBRENZI
2.2.1 PERBAE

SERRHEECN 0 ~2.0 ¢/g( B} g/g Fon
FHXTT 1 g BT gE R R i) AR Bk R — &
BB 0.5 g/g, 7E 120 °C F [ 120 min,
15 R R MR £ 4 22 BRI T I X Ni (D) (1)
EBRACR R WA 4 FR

F T 4 ] T, . A O A 4 2R B IR N (TT) 1Y)
TR ; Bl A SRR = A 3G, 23 B R e ]
W, R E B YRR E N 0.5 g/g
I, R FILTI 2 58.55% SERBR T 1.75 ¢/g
B, LB IR F 65.57% 5 I I 4k 22 14 A0 3 51 1R



70 % M

¥ I XK ¥ F Ik

% 44 %

i, RN T R, R PSR R, 5
ZHIRFHER RN A AE 2R 00 148 L, S BRI PR
(LRI 2 SO R s (H SR S AR
AR, FTRE 2 o 4 A 20 P A B U TR
FRFLBRZE A , DA T BELASN (XI) -5 9 P S A e fh, 32
SRR SE AR 1.75 ¢/,

80

0 ois 1.0 115 210
FRBAR/(g-g™)
B4 ERBASX Ni(I)ERBRERIN

Fig.4 Effect of malic acid dosage on the removal
rate of Ni(II)

2.2.2 WiR_AWHE

SERMEECH 1,75 o/, IS HEIR — AN
H&E (0 ~0.625 g/g) , 7 120 C ¥ 120 min,
A5 37 SR R SO E 2 24 2% A IR O Ik R s i b
Ni(ID) B EBRECR , 45 R ANl 5 s,

80

60 -
e,
a0l
&40
4

20

0 0.2 0.4 0.6 0.8

PR _SM AR (e-g)
B5 BBR_SMASEX NIi(I)ERENZN
Fig.5 Effect of sodium dihydrogen phosphate dosage

on the removal rate of Ni(II)

A S AU i ABERR — S N5, SRR
LT YR RSB Ni (1) 1 EBRFSHE K5 A B
I, HEBEIR AN HE 0.5 g/g B, e EAF4E R
SBERENT Ni (1D) 1 5 BR e, 0 64.55% , i
A7)t s ol R B ) %) 0 7 SR A, R B
WA SR 43, % Ni (D) R BRRT B, 18 1 B
RS HEHR0.5 ¢/g,
2.2.3 ZCHLEE

SRR 1.75 o/g, B — S 40 &
BR 0.5 g/g, KA R A 28 B s 1 i B (100 ~

150 C) il 28 3P SR WL WM 41 2 2 SBERE, I L
X Ni (1) B EBRACR , 45 R A8 6 Fs

80

60 -

EBE%
g

20

0 . . . . . )
90 100 110 120 130 140 150

SRR BE/°C
B 6 RREIEEX Ni(Il)EBRENZIN

Fig.6 Effect of reaction temperature on

Ni( II) removal rate
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