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Preparation of Magnesium Hydroxide by Room
Temperature Solid Phase Method and Adsorption of
Ni(II) from Aqueous Solution

GUO Xiaogun LI Jing LU Juan ZHANG Li ZHAO Lei-hua
( College of Chemistry and Chemical Engineering Northwest Normal University Lanzhou 730070 China)

Abstract: Magnesium hydroxide samples were prepared using magnesium chloride sodium chloride and
sodium hydroxide by solid phase method. The phase and morphology of the samples were characterized by
XRD and SEM. The adsorption of magnesium hydroxide with Ni( II) in wastewater was investigated. The
effects of factors including pH value of solution contact time and adsorption temperature on the
adsorption process of Ni( II) were discussed. The pseudofirst order kinetic model and pesudo-second
order kinetic model were applied to analyze the kinetic data. The results showed that the experimental
data conformed to the pseudo-second order kinetic model and the adsorption capacities increased with
increase in temperature.

Key words:room temperature solid state reaction; magnesium hydroxide; Ni( II) ; adsorption

( No. 1001-08)
(19699 . . E-mail: guoxj6906@ 163, com



2 Ni( 11) 407
3 “ 5 6 pH
. 7
’ ’ Ni( 1)
10 R . pH
11
o pH N
2
2.1
( MgCl, = 6H,0 ) ( )
( ) ; NiCl, = 6H,0( ) (
) ( ); OP ( ) 4-
(2- ) - ( ) o
2.2
6 g MgCl, » 6H,0 100 C 24 h 20 min ;
2.35 ¢ NaOH 5 g Na(l 20 min;
o 24 h NaCl 100
C 12 h o
MgCl, +2NaOH = Mg( OH) , +2NaCl (1
2.3
NiCl, < 6H,0 2500 mg/L Ni( 1) o
Ni( IT)
2.4 Ni(In)
100 mL 25 mL Ni( IT)
2.5
D/max2400 X (Cu A =0.
15406 nm 40 kV 100 mA 4 °/min 260 =10 ~90°) ;
JSM-6701F o
Ni** ; (5 mL 0.1 mol/L - ) . (2 mL
1% OP ). (0.5 mL2.3 %107 mol/L 42— ) - ) 30 min A =
495 nm . Ni( 1) q.( mg/g)

(G<)

q(’, =

=V

T



408 31

G~ C, Ni( Ir) (mg/L) V (L) m (8o
3
3.1
1 XRD 0 XRD ( JCPDS 07-0239)
o D = kAx/Bcosf 18 nm.
1 0
2 SEM 0 2
2ln 4;-‘ 6l0 30 1‘-”-’ SE1 30,000 WDS.0mm B
26 /(o)
1 XRD 2 SEM
Fig.1 XRD pattern of Mg( OH) , sample Fig.2 SEM images of Mg( OH) , sample
3.2 pH .
250 2401
200 g wEE=aY 220F A
/ _ 200f &
150 . @ ook .
2 § £l
= 100F =
/ 1401
0 1200 W
0 1 — Sm— s s W
- pH value Contact time / min
3 pH  Ni(1D) 4 Ni( 1)
Fig.3  Effect of pH value on Ni ( II) adsorption Fig.4 Effect of contact time on Ni (II) adsorption
3 pH Ni( II) 0 3 pH
o pH 1.5~3.4 Ni( 1) o pH
o Ni( 1) pH 6
pH Ni( ]] ) °
4 . 4 Ni( ) 525
min 25 min 30 min
5 Ni( II) 5 0 350 K

(C)1994-2021 €hina Academic Journal ElectroniPabiishing House. All rights reserved. http://www.cnki.net



2 : Ni( 1) 409

3.3

2s0f » .
A 245) /
Ni( 1I) 0 . #
& 2401
R o~ 235 /-"
230} 5 e
¢ .o//
5. 300 300 310 320 330 340350 360 370
. Temperature / K
log(q.4,) = 1qu@—2%¢ (3) 5 Ni( 1)
) Fig.5 Effect of temperature on Ni( II) adsorption
9. 4. t
(mg/g); k
(min”) . 6 In(q,q,) ~t ko
14
Lo L (4)
q, kzqe q.
h = kz‘]i (5)
9 4. t (mg/g) sk, (g/mg
*min?) A (mg/g * min™) . 7 t/q, 1 q, Kk, (5) ho
261 . 018k
22 'i?zlé 016f FL
. 13f L s+ 338K 0,14} o
s B Vel .ozt s
= 14f ; B x
= . & i » . = D1of ] . 298K
& 1oF = o 0ogk | ¢ 318K
06 008k a NEETTS
02f 0.04f
- Y
g ' £ r i 2' Y 3' 3540 5 10 15 20 25 30 35 40 45
o5 10 1 qumeo.-" m12r? 0 4 Time / min
6 Ni (IT) 7 Ni (1I)
Fig.6  Pseudofirst-order plots for Fig.7 Pseudo-second-order plots for
adsorption of Ni (1) onto Mg( OH) , at adsorption of Ni ( IT) onto Mg( OH) , at
different temperature different temperature
6 298 K.318 K.338 K 143.49 mg/g.172.6
mg/g\171.59 mg/g 229.75 mg/g-240.2 mg/g.250.54 mg/g
; 0.9254.0.9326.0. 8864 o
Ni( 1I) o
7 298 ~338 K R >0.
99, k, h
o 245.1 mg/g-255.1 mg/g-.264.55 mg/g o
Ni( 1) o

(C)1994-202¥-China°Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



410 31

1 Padmavathy V. Vasudecan P Dhingra S C. Biosorption of nickel( II) ions on Bakers yeast J . Process Biochem. 2003 38: 1389-4395.

2 Meena A K Mishra G K Rai P K et al. Removal of heavy metal ions from aqueous solutions using carbon aerogel as an adsorbent J . J.
Hazard Mater. 2005 122: 161470.

3 Remoudaki E Hatzikioseyian A Kousi P et al. The mechanism of metals precipitation by biologically generated alkalinity in biofilm reactors

J . Water Res. 2003 37: 3843-3854.

4 Hasar H. Adsorption of nickel( II) from aqueous solution onto activated carbon prepared from almond husk J . J. Hazard Mater. 2003 97:
49-57.

5 RaoM Parwate AV Bhole A G. Removal of Cr®* and Ni** from aqueous solution using bagasse and fly ash ] . Waste Manage( Oxford)
2002 22: 821-830.

6  Yan GY Viraraghavan T. Heavy metal removal in a biosorption column by immobilized M. rouxii biomass J . Bioresour. Technol. 2001 78:

243249,
7 ) . 2007 2(2): 7294.

8 ) J. 2011 30(5): 1094-4098.

9 ) Ni( 1) I 2009 32(2): 7294.

10 ) . 2011 37 (1): 1041.

11 . Mg-Al J. 2011 30(4): 789993.

12 MaMH Lin CI. Adsorption kinetics of B-carotene from soy oil using regenerated clay J .Sep. Purif. Technol. 2004 39: 201-209.

13 Naiya T K Chowdhury P Bhattacharya A K et al. Saw dust and neem bark as low-cost natural biosorbent for adsorptive removal of Zn( II) and
Cd( II) ions from aqueous solutions J .Chem. Eng. J. 2009 148: 68-9.

14 HoYS Mckay G. The sorption of lead( II) ions on peat J . Water Res. 1999 33: 578-584.

( 395 )
7 ) . 2008 (1) :1447.
8 ) . 2006 34( 1) :114417.
9 ) . 2010 29(6) : 1478-1483.

10 Hassan K E Cabrera ] G. Maliehe R S. The effect of mineral admixtures on high-performance concrete J . Cement and Concrete Composites
2000 22(4):267-271.

11 Shi XM YangZ X Liu Y J et al. Strength and corrosion properties of Portland cement mortar and concrete with mineral admixtures J .
Construction and Building Materials 2011 25(8) :3245-3256.

12 ASTM C 1202-97. Standard test method for electrical indication of concretes ability to resist chloride ion penetration S .

13 GB/T50082-2009. S .

14 GB/T 169254997. ( ) S.

15 . M . : 1985:348-355.



