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Preparation of Modified Poly Aluminum Chloride Residue Adsorbent
and Its Adsorption Performance for Nickel
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Abstract: The adsorbent (M-PACR ) was prepared by pressure filtration residue (PACR) , and the ad-
sorption effect of the adsorbent on nickel was investigated. The results show that the prepared adsorbent
has the structure of hydrotalcite like. Compared with PACR, the surface of the adsorbent becomes loose
and porous with obvious faults and cracks. BET analysis showed that the specific surface area of M-
PACR was nearly 6 times larger than that of PACR. FTIR also showed that M-PACR effectively integrat-
ed the characteristic peaks of Ca-Al and Ca-Fe adsorbents. The results of adsorption experiments show
that the adsorption of nickel on M-PACR adsorbent conforms to the second-order adsorption kinetic
model and Langmuir adsorption isotherm model.
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Tab.1 Chemical composition of PACR
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Fig.3 N, adsorption characterization of PACR and M-PACR
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Fig.5 Effect of pH value on adsorption of Ni by M-PACR
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Fig. 7 Adsorption of Ni by PACR and M-PACR at different time
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Tab.3 kinetic model parameters of Ni adsorption by PACR and M-PACR
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Fig. 8 Adsorption isotherms of Ni on PACR and M-PACR
PEAH O R B (R?) AT LU Hi , M-PACR X 251 18 B 447
£¥6 Langmuir B4 2
%4 PACRINIM-PACR BHHRMEZRESE
Tab.4 isotherm parameters of Ni adsorption by PACR and M-PACR

5332 Fl Langmuir A1 Freundlich P Ff il i A5 Y
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Langmuir Freundlich
Uil
0%(mg-g") b/(10° L-mg™) R’ K. n R’
M-PACR 32.99 0.0056 0.998 7.52 3.03 0.970
PACR 3.96 0.0022 0.993 0.36 1.67 0.974
3 PP nal of Polymers & the Environment, 2019, 27 (8): 1770-
Za TE

AR SCAH FH B A4 UE 5% 7 (PACR) y JFUR} 22
SER B FAVI T U 1) T3 o 5 BT L I B 59 M-PACR,
FEXFELHEAT 2 4F « A SEM B B 1] LU ) M-PACR %
A BRI IREEF AT W I A B2 K Z4R , XRD &
HEA T IR A M, BET /A4 R Bt L L
FMFEICERTA TARKIR & o 38 X AL K
LI R RS2 36 138 B M-PACR [ %5 pH T s 1% B 4 1,
TEBGTI, X6 0 W B 3t i By g 2 e e Bl 2
B 5 g2 2 Langmuir W JFF2F 15 =X, 161 0 0% b 4=
932,99 mg-g’,

&% 3k

[1] Peng G, Deng S, Liu F, et al. Superhigh adsorption of
nickel from electroplating waste water by raw and cal-
cined electroplating sludge waste[J]. Journal of Cleaner
Production, 2020, 246(2): 118948.1-118948.8.

[2] Firdaus F, Idris M S F, Yusoff S F M. Adsorption of nick-

el ion in aqueous using rubber-based hydrogel[J]. Jour-

(4]

(3]

(6]

1780.

Pahlavanzadeh H, Motamedi M. Adsorption of nickel, Ni
(IT), in aqueous solution by modified zeolite as a cation-
exchange adsorbent[J]. Journal of Chemical & Engineer-
ing Data, 2020, 65(1): 185-197.

Liu Z N, Zhang Y Y, An Y K, et al. Influence of coal fly
ash particle size on structure and adsorption properties of
forming adsorbents for Cr*[J]. Journal of Wuhan Univer-
sity of Technology(Materials Science Edition), 2016(31):
58-63.

Sun W, Cao L M, Yang J. Effect of crystallographic struc-
ture of iridium based oxides on electrochemical degrada-
tion[J]. Electrochimica Acta, 2018(260): 483-488.

Tan B, Zhao H M, Zhang Y B, et al. Amphiphilic PA-in-
duced three-dimensional graphene macrostructure with
enhanced removal of heavy metal ions[J]. Journal of Col-
loid and Interface Science, 2018(512): 853-861.

Xia Y J, Dai Q Z, Chen J M. Electrochemical degrada-
tion of aspirin using a Ni doped PbO, electrode[J]. Jour-
nal of Electroanalytical Chemistry, 2015(744): 117-125.



2022 412 H

LR R

5544 4 5 12 WICHEE 357 1)) - 87 -

[8]

(9]

[10]

(11]

[14]

[15]

[16]

TG, 07, AR, 55 . Mk A A RO K
W PR IR []. K AL FEEE R, 2016, 42(4): 65-68.
B, R T . K HAP & & SRR B K A 8 88
PERE[I]. JCHLER Tk, 2019, 51(2):45-49.

2R, I, 2L R E K AL SR BER 1 Kk S
1. R E Y KHEK, 2010, 26(8): 145-146.

LuY S, Zhang Z W, Xu Y F, et al. CaFeAl mixed oxide
derived heterogeneous catalysts for transesterification of
soybean oil to biodiesel[J]. Bioresource Technology,
2015, 190: 438-441.

TSR . ARR B i SR AL R IR BT ST ()], R 2R,
2012(12): 9-11.

JKTER . CaFe Al SR A1 il £ 24 S ith B Sy i it
@HFFE[D]. g BIERA, 2015,

BRIGERI, XUBEAE, [haeOF, 45 . BovE SR SR An A i I 5]
il & S ELBRBEPERE[T]. JCHLER Tk, 2019, 51(4): 59-62.
UG, BEAE, BV, 45 ARRRES T MIARLLAMGIE K
R RS I]. JCHLER Tolk, 2012, 44(9): 17-20.
Ak, Fo5e, HMAL, & . TS it i)
X B R A9 T 4 R B2 W D). D6 3% 5 OL I 4, 2015,

[18]

[19]

[20]

(21]

35(5): 1214-1217.

Tang S K, Wang L P, Zhang Y, et al. Study on prepara-
tion of Ca/Al/Fe,O, magnetic composite solid catalyst
and its application in biodiesel transesterification[J]. Fu-
el Processing Technology, 2012, (95): 84-89.

Zawrah M F. Investigation of lattice constant, sintering
and properties of nano Mg-Al spinels[J]. Materials Sci-
ence & Engineering A, 2004, 382(1-2): 362-370.

Liu Z N, Zhang Y Y, An Y K, et al. Influence of coal fly
ash particle size on structure and adsorption properties of
forming adsorbents for Cr(VI)[J]. Journal of Wuhan Uni-
versity of Technology(Materials Science), 2016, 31(1):
58-63.

XA, £20, Wik, 55 . N [F)722 Bufe B R iUty ) o 43
J BT B B BE (D). fE T HEJRE, 2015, 34(8): 3173-
3178.

FEOLS, A, & . SR A VL 2R 6 oR
Fe,0,@Cu,(BTC), it il % Je X L4 A 23 ) W B g
[7]. HL B 54, 2020, 42(9): 24-30.



