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Preparation of Expanded Microcrystalline Graphite and Its Adsorption Behavior of Pb**
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Abstract ; To further extend the application of microcrystalline graphite, the expanded microcrystal-
line graphite was prepared by oxidation and expansion, and then was used in the treatment of lead
bearing wastewater. The effects of initial Ph>* concentration, reaction time, pH and temperature on
the adsorption properties of expanded microcrystalline graphite were investigated by static adsorption
experiments. The results showed that the expanded microcrystalline graphite was worm — shaped
and composed of abundant network pores. The pore size was concentrated at 2 ~5 nm. The adsorp-
tion behavior of expanded microcrystalline graphite on Pb’* was affected by initial concentration,
time, pH and temperature. The adsorption capacity of expanded microcrystalline graphite was posi-
tively correlated with initial concentration, time and pH, and negatively correlated with tempera-
ture. The adsorption process fits well with the Langmuir isotherm model and pseudo — first — order
kinetic model. Thermodynamic study revealed that adsorption of Ph>* on the expanded microcrys-
talline graphite was primarily due to a spontaneous exothermic reaction, and the process was mainly

controlled by physical adsorption.
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Table 1 Chemical composition of microcrystalline graphite sample
)% C ALO;  CaO K,0 TIO, MnO
/% 81.54 3.95 0.41 0.33 0.21 0.01
)i'%x Si0, Fe,0;, MgO Na,0 P,O; LOI
GHE/% 7.85 1.06 0.14 0.14 0.05 4.56
Lo yhesk it

X7 £k & (HCL,36% ~ 38% , AR) ; & % &
(HF,40% ,AR) ; ¥Rz (1,80, ,95% ~98% ,AR) ;
R B2 B (KMnO,, =95% , AR) ; B4 7K (H,0,,
5% ) ¥ .

1.2 EKUEAEFE

SR FHR A —IR R TR T FE i HIC Ef T4 4, 3R 15
Al R A 8 HIC - ¢ R A M R A9 Hummers
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R 30 ming

(2) KB (1) iy RN R 2 35 CoKi
FAF T AR 30 min;
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Fig.1 SEM of expanded microcrystalline graphite at low

magnification (a) and high resolution of the selected areas (b)

600 (~ () ] (b)

°
=
S

o
2

T
m,

dV/dD/(cm*-g'-nm™)

o
P
8
T

Volume adsorbed/(cm?- g-!)

il L1 ol
100

1
0.8 1.0

1
0.2 0.

4 06 10
P/P, Pore diameter/nm

B2 ##dHIC-C-1.6PHEmSHMM L (a)
5BIHIEZESfm#Z(D)
Fig.2 N, adsorption — desorption isotherms (a) and BHJ

pore size distributions (b)

P2 S I K B A S i 1940 5000 T i 2%
(a) 5 BJH L4250 A £k (b) o by Pl TR0 W B T 2%



270 - s SRS I

2018 4

J&T IV 2R AR 2k, B A FLARAE, LA 2
BEHPAE 2 ~5 nmo SRR, B2 AK Bl A1 SRR
A EL R E RN 189.75 m/g,

2.2 BRMBAEEMSFIT

P 3 Sy S8 Ak Tl A R RN B £ A7 2R 19 XRD
. I AT, 28 e K S, HIC - C - 1. 6KP A%
it A T A7 SR AT 56 0 (d = 0. 784 nm ) T 2%,
AT 5B doo FFAEAT T4 (d =0. 343 nm) T B, & W
FALTL A S5 R S E SRR S Bl . AR T A
TR, K A 7 SR o Pl 8 A S5 0
JEXTRRPE SR AT, 205 T ki) , 3 BH B2 KTl A 284
(2 S A

0.343 nm

-~ HIC-C-1.6P

=

N 0.784 nm

z

=

2

8

=

= HJIC-C-1.6KP

1 " 1 " 1 1 1 " 1 "
10 20 30 20 50 60
20/(°)

B3 SRBAAEMBERMAAERN XRD
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Fig. 6 Langmuir isotherms (a) and Freundlich isotherms (b)
of Pb’* adsorption on the expanded microcrystalline graphite
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Table 2 Isothermal model parameters of Ph>* adsorption on the expanded microcrystalline graphite
. Langmuir Freundlich
/K G TE TR 5
9 k, R k, 1/n R
298. 15 HJC-C-1.6P 81.96 0.96 0.999 5 41.28 0.199 0.909 2
2 . 4 . 2 ‘ﬂ F’H' @b j] '#“ 57\7})1’ 003 (;)= 0.012 76 + 0.0854 8x . b13= 0.205 1 +0.0125x
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t 1 t
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Fh PR AT 0 BB AR i AR T B PD A v — 2 B
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Fig.7 Pseudo — first order kinetics (a) and pseudo — second
order kinetics (b) of Pb** adsorption on the expanded

microcrystalline graphite
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Table 4 Thermodynamic parameters of Pb** adsorption on the expanded microcrystalline graphite

. AH®/ AS°/ AG°/(KJ - mol™")
=] 4 - 2
Fiiis (kJ-mol™)  (J:mol™' -K™") 298 303 308 313 K
HJC-C-1.6P -12.48 -28.16 -4.16 -4.10 -4.02 -3.81 -3.60 0.9613
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