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ABSTRACT

The study of the adsorption of lead from synthetic wastewater by zinc chloride activated
bone char. The pig bone was prepared by volatilization of volatile matters in open flame. Then,
bone char was activated by 50 % weight zinc chloride solution by ratio of this solution to bone
char 1:1, 1.5:1 and 2:1. The activation was done at 400 degree celcius in the furnace. The specific
surface area, specific volume, and pore size of bone char were analyzed by BET method. The
results showed that the 1:1 ratio gave the highest specific surface area and maximum adsorption
efficiency. This ratio was selected for preparing the bone char for the further experiment. From
the batch adsorption test, the effect of pH was studied. The adsorption of lead by bone char were
done at various pH with shaking at 150 rpm for 13 hours. The maximum of lead removal
efficiency was achieved at pH 6. When the amount of bone char was varied, the adsorption of
lead by 0.7 of bone char /1 of synthetic water at pH 6 gave the adsorption efficiency 87%. After
fitting the data with two isotherm equations, it was found that R” of Freundlich and Langmuir
isotherms were 0.9655 and 0.9202, respectively. Because the R’ value of the Freundlich isotherm
larger than that of Langmuir isotherm, it can be concluded that the Freundlich isotherm was better

to predict the adsorption mechanism of this system than the Langmuir isotherm.
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2.2.6 9BNTIATHUDLIANTY (Oxidation and Reduction)
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2.2.10 M3QARAHI (Adsorption)
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Chemical composites Physical properties

Items Limits Items Limits
Calcium carbonate 7-9 wt.% Bulk density(dry) 640 kgm”
Calcium sulfate 0.1-0.2 wt.% Carbon surface area 50 ng'1
Corbon content 9-11 wt.% Total surface area 100 m’g"
CaHAP 70-76 wt.% Pore volume 0.225 cmlg-1
Iron-as Fe203 <03 wt.% Moisture S wt.%
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MANHIN N

. ' d
wan1sAnETir NNz aN AN SNADLV LAY

H a a o w M 1 { . a o ot
MT190 n-1 ﬂszﬂmmwmimfﬂﬂmmmaamuﬂi:@nﬁm‘%’anmﬂmqnﬂaa"lmmani:@ﬂmflu
Sasaau 11 USinmeu 0.5 niudedasiiidied e fey 6 wazanududuazia

Sudu 50.25 HaansuAoans

paiuiese | emwduduhdedudy | emudidhaidegede | Jesnznisindn
@aTus: i) | (@adnsudedns) (adniunndag) loiud)
0:15 50.25 16.56 67.04

0:30 50.25 15.90 68.36

0:45 50.25 15.87 68.42

1:00 50.25 9.50 81.09

1:30 50.25 948 81.13

2:00 50.25 9.46 81.17

2:30 50.25 9.44 81.21

300 - | 5025 941 81.27
4:00 50.25 9.38 81.32

5:00 50.25 9.35 81.39

6:00 50.25 9.32 81.46

7:00 50.25 9.27 81.54
13:00 50.25 9.23 81.64
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$ a a o o o 1 A a g1
R -1 UszAntamnshiianziivesnunszgniimsvuningdainae liddenszgnun

b
Tusasidau 1:1 USuiaiey 03 ndudeaasiidods Moy 6 uazanud Ly

azfisudu 49.98 aansudeans

nanidet | ansdduindedudy | anududhnindegahe | favazmsiia

T - 1) (HadnsursdaT) (Haansudnang) (losiSud) Xm
0:15 49.98 36.43 27.11 4517
0:30 49.98 34,98 30.02 50.00
0:45 49.98 34.92 30.14 50.20
1:00 4998 34.85 30.27 50.43
1:30 49.98 34.78 30.42 50.67
2:00 4998 25.24 49.51 82.47
2:30 | 49.98 25.17 49.64 82.70
3:00 49.98 25.10 49.78 82.93
4:00 49.98 25.02 49.93 83.20
5:00 49.98 24.94 50.10 83.47
6:00 49.98 24.84 50.30 83.80
7:00 49.98 21.64 56.70 94.47
13:00 49.98 21.53 56.93 94.83

x/m = anumuisa lumsfiida langminveanunszgn (Hadnsunznidensuaunszgn)
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H a a o o o 1 A o - 1
msuh 12 dszEniammsmisancivesnunszgaiiniounndainae lsadenszgnua

¥
lugasiaiu 1:1 Smmou 0.4 ASUABANTIIAIBEN HIBY 6 uazmmﬁu%’u

AxHSUAY 50.45 TaansuAeans

it | anududniidodudy | sududinidegathe | feoazmsiiin
@alug: wd) | [(adnfudedng) (fadnfudedag) osiFus) K
0:15 50.45 26.50 4747 59.88
0:30 50.45 25.44 49.57 62.53
0:45 50.45 15.87 68.54 86.45
1:00 50.45 15.86 68.56 86.48
1:30 50.45 15.83 68.63 86.55
2:00 50.45 15.79 68.70 86.65
2:30 50.45 15.75 68.78 86.75
3:00 50.45 15.71 68.87 86.85
4:00 50.45 15.66 68.96 86.98
5:00 50.45 15.60 69.07 87.13
6:00 50.45 15.54 69.19 87.28
7:00 50.45 15.47 69.33 87.45
13:00 50.45 15.40 69.48 87.63

x/m = anuawsalumssida langminuesdnszen (ladnsuasMdeniudmnszgn)
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mani 3 dszininmmsiiansiivesiunszgaimiouningadnas lsddenszanua

E4
Tudanad 11 dTwaau 0.5 nfudedasiidiedn fiey 6 uazanuduiu

2825 uAU 5045 TaAnsunodns

naufuiretn | aamduduiviesudy amuduniiiegathe | 3esazmsiiia

@l ) | @adnusedag) (ladnFudedns) (wesigus) o
0:15 5045 26.50 47.47 47.90
0:30 50.45 25.44 49.58 50.02
0:45 50.45 19.04 62.25 62.82
1:00 5045 19.01 62.32 62.88
1:30 50.45 18.97 62.40 62.96
2:00 5045 15.14 695.99 70.62
2:30 50.45 14.16 71.93 72.58
3:00 50.45 14.12 72.01 72.66
4:00 50.45 14.08 72.10 72.74
5:00 5045 12.47 75.28 75.96
6:00 50.45 12.42 75.38 76.06
7:00 5045 | 1237 75.49 76.16
13:00 50.45 12.30 75.62 76.30

x/m = ANUMINI 0 JUMsiin lanzniinvesmunszgn Madansuaziapniudiunszgn)
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ar ‘ a v w ot a :‘ w t - Y 9 o
oAU 1:1 YSumam 0.6 NTUADARTUINIDYI WIDY 6 LAZANMYUTUAZN

5udu 49.97 Hadnsuneans

peufudiein | anududiniidesudu ﬂ'nmi’fm’fuﬁvuﬁaqﬂﬁﬁu fevazmsfia
AT uIH) (HadnFuasdag) (HTadnsuredasg) (WesiFud) M
0:15 49.97 9.94 80.11 66.72
0:30 49.97 9.54 80.91 67.38
0:45 4997 9.52 80.94 67.42
1:00 49.97 9.50 80.98 67.45
1:30 49.97 9.48 81.02 67.48
2:00 49.97 9.46 81.06 67.52.
2:30 49.97 9.44 81.11 67.55
3:00 49.97 941 81.16 67.60
4:00 49.97 9.38 81.22 67.65
5:00 49.97 9.35 81.29 67.70
6:00 49.97 9.32 81.36 67.75
7:00 49.97 9.27 81.44 67.83
13:00 49.97 9.23 81.54 67.90

x/m = Anyansalumsidalaneminvestunszgn (Tadnfunsidensudiunsegn)
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4 a a o & ] a a Jd t
M5 45 dszAninmmsmitanziiusisunszeafiinionaingdadnae lsdaenszan Tu

4
das1aay 1:1 YSinmeu 0.7 psuasAniiviedls ey 6 uazanuduTy

ATIFUAY 50.13 TaanTunpans

naufuieie anuduiinhdesudy | anududuihdugate | fevazmsiiia | vm
| (@aTua: iy (findnfuroang) (Hadnsudedas) (o3 iFud)

0:15 50.13 6.62 86.79 62.16
0:30 50.13 6.36 87.31 62.53
0:45 50.13 6.35 87.34 62.54
1:00 50.13 6.34 87.36 62.56
1:30 50.13 6.32 87.39 62.59
2:00 50.13 631 87.42 62.60
2:30 50.13 6.29 87.45 62.63
3:00 50.13 6.28 87.48 62.64
4:00 50.13 6.26 87.52 62.67
5:00 l 50.13 6.23 87.56 62.71
6:00 50.13 6.21 87.61 62.74
7:00 50.13 6.18 87.67 62.79
13:00 50.13 6.15 87.73 62.83

x/m = Anumnsalumsmialavzminvesniunizan Madnsuagiaensuaunszgn)
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miwi -6 wansany lelumsumsqaduazivessunszaninssunndainae lsdde

nszanua Tudasidau 1:1 Usnmais Wy 6

C, X m x/m 1(x/m) | C, 1/C, Log(x/m) | Log(C,)
49,98 28.45 03 94.83 0.0105 | 21.53 0.05 1.98 1.33
50.45 35.05 04 87.63 0.0114 15.40 0.06 1.94 119
50.45 38.15 0.5 76.30 0.0131 12.30 0.08 1.88 1.09
49.97 40.74 0.6 67.90 0.0147 |9.23 0.11 1.83 0.97
50.13 43.98 0.7 62.83 0.0159 | 6.15 0.16 1.80 0.79

c, AMududuvesazmIsudu (Hadnsudoans)

C

€

x  anudutuvenzifion

197

o

anududuvesnzifiaazauga (@aansudodns)

(Tadnsunoans)

v
a v @ oy A o o ,
m  UTnuomnszan (nTuaedanindedunsizv)






