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A Study on Heavy Metal Removal Characteristics Using Bone Char
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Abstract

The adsorption capacity of bone char for lead, cadmium and zinc was studied in both single and binary
multiple component systems. Equilibrium experimental studies have been performed to determine the
sorption capacity of bone char for each metal ion. These have been analysed using single and multi-
component equilibrum models. The results show that the sorption of metal ions for multi-component
systems can be predicted reasonably well from the IAS theory with the Langmuir equation, the Freundlich
and the Slip equation for metal ions.
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Fig. 1. XRD analysis of synthesized bone char.
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Fig. 2. Pore size distribution of bone char by BET analysis.
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Table 1. Adsorption parameters from equilibrium experiment

Table 2. Experimental and predicted values for the sorption of lead

R Pb o n and zinc ion.
Langmuir U 0.3890 0.2322 0.1339 Po(1)/Zn(2)
b 425100  28.6900  34.0200 Measured Predicted by IAST
Freundlich k 0.3620  0.2210  0.1307 Coo  Comp Qo oo Qe Qoa
.5950 . 7.3
n 559 11930 0 0.295 0.937 0.273 0.005 0.293 0.006
Sips G 0.7503 0.2686 0.2581 0.294 1.682 0.275 0.018 0.286 0.011
b 0.9518 4,9550 1.0330 0.284 2.340 0.248 0.017 0.278 0.015
n 3.5010 1.9940 4.0570 0.278 2.921 0.261 0.020 0.271 0.019
0.269  3.502 0.268 0.027 0.264 0.023
0.603 8549 0.307 0.020 0.312 0.018
7} 2lo] m7|¥4-2 Table 19| Agsan Ay E 0.859  8.350 0434 0.013 0.341 0.011
. . 1.149  8.365 0.342 0.004 0.362 0.007
[¢) ?Yzl—.lﬂ =2 0]8-5 BR=Q AL s
o FHEY HolElF ol gt ForemTe At 1361 7815 0367 0003 0374 0005
avt. g9 ot okdiel 242 FHE IASTe| 20
2 AN A3 4929 ¥ @ 4 Table 2]
Aetdn AER, ok 9 W 3R] FHH Yo 04
13 2748 Table 30] Uehdieh, ol 238 T
Az ggetels AR oz Foleo] Hof 9 03 |
EAdE e @ 2A6a A9eE AoR AE
Ag 5 gk FAELAL 19 deEg e 2 :
=]
Langmuir#]3} Freundlich2] 2 37| g6l & 2t R 02
=
E Sipsal & ARt FAEEAY e EHE . .
B _ Experimental
Ay HolHE o] &8t HaAFHLR FAL & 0.1 Langmuir
ﬁra}m HEZRE Qo Fgoled g FR5e | 7 Freundiich
I ps
& kel AP Maaint, 7N F2el
_ 0.0 :
3 Aol T o Fe. T AlEA g A
‘41 7t=E 9 ‘f_‘ [l s Flg 3(iﬂ an ]OIMJ— il 0.0 1.6 2.0 3.0
qol AAgke 31 YA dZI Yee B .
. . . e Ceq , mol/m
olm §lt}. Fig. 49 Fig. 5ol 22} st ofelel] ot
S HE 0 AO RPN . B _ Fig. 3. Experimental data and predictive curves for the sorption of
T TTHE ”L’\] o}'M-—u% Flg. 6ol = C"l' :LEH i‘L—Oﬂ cadmium ion.
25 Yehidtt
o] mRE AR FaYP oA Freundlichdlolu} EE & Ageln 925 & 4 U3 FATHCR
Langmuiu&] R} Sips2lo] o] F&9¥ o] Eob W, 7tEF, ofdg 22 U 354
Table 3. Experimental and predicted values for the sorption of cadmium, lead and zinc ion.
Pb(1)/Cd(2)/Zn(3)
Measured Predicted by IAST
C1 exp CZexp Caexp Q1 exp OZexp Qaexp Q1 cal Oanl Qacal
0.291 0.482 0.855 0.258 0.027 0.005 0.268 0.024 0.005
0.286 0.460 1.590 0.243 0.028 0.008 0.262 0.023 0.009
0.487 0.363 4.098 0.297 0.019 0.015 0.298 0.011 0.012
0.777 0.401 3.212 0.333 0.006 0.010 0.336 0.007 0.005
1.163 0.453 0.029 0.358 0.004 0.001 0.367 0.005 0
1.385 0.431 0.780 0.367 0.002 0.001 0.377 0.004 0
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Fig. 4. Experimental data and predictive curves for the sorption of

zinc ion.
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Fig. 5. Experimental data and predictive curves for the sorption of
cadmium ion.
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Fig. 6. Experimental data and predictive curves for the sorption of
cadmium-lead-zinc ions.
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