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KEY WORD: IRON-OXIDE COATED SEWAGE SLUDGE / ADSOPTION / HEAVY

METALS
THAPANAPONG PHUENGPRASOP: PREPARATION AND USE OF IRON
OXIDE-COATED SEWAGE SLUDGE FOR METAL REMOVAL FROM
WATER. THESIS ADVISOR: FUANGFA UNOB, 101 pp.

An absorbent for heavy metal ions was prepared using sewage sludge modified
with iron-oxide. The modified adsorption method was used. The effect of sludge pretreatment
temperature, pH of ferric solution and coating time were investigated. The adsorbents were
prepared by using sludge pretreated at 300°C for 3 h coated with ferric solutions of pH 12. The
coating time used was |1 h. The coated sludges were in amorphous form. Surface area, pore volume

and iron content of the coated sludge were found to be higher than those of uncoated sludge.

The optimum conditions for removal of heavy metal ions (cu”, cd”, Ni'" and
Pb"*} from synthetic wastewater were studied using batch method. The concentrations of metal
were determined by flame atomic absorption spectrometer (FAAS). The results showed that the pH
suitable for adsorption of Cd”'and Ni' was pH 7, Cu”'and Pb™ was pH 6 and pH 5, respectively.
The contact time of 1 h. was used in adsorption experiments. The presence of NaNQ,, Ca(NO,),
and Na,SO, in metal solution in the level of 0.01 M and 0.50 M could reduce the adsorption
capacity of the iron oxide coated sludge. The adsorption isotherm nfCuh, th. Ni'" and Pb™" were
defined by the function of Langmuir, The maximum adsorption capacity for cu”, €d”, Ni'" and
Pb"" were 17.3, 14.7, 7.8 and 42.4 mg/g adsorbent, respectively. The removal efficiency of a mixed
solution of Cu:". Cdlﬁ, Ni" and Pb"" from real wastewater-having initial concentration 19.9, 19.7,
19.5 and 51.5 mg/L, respectively using adsorbent dose of 10 g/L, was 99.9, 96.7, 82.2 uaz 100.0

%, respectively. The iron oxide coated sludge showed a potential as adsorbent for water treatment.
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2.6.4 NITUIUMT1IV5a0alNTa (Reverse osmosis: RO)
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H o cy A, I 4 .
M13197 A-1 NaMINAFTIUMIMIMENVeITMsindeianesn lug (Repeatability)

&1oghy | Adsorption Capacity (mg/g) AMNNADA
i adan 1 | adaii2 | adaits X SD s’ F, F.
1 18.0 17.9 17.9 17.9 0.0 0.002 15.1 19.0
2 15.9 16.0 16.0 16.0 0.1 0.003 9.3 19.0
3 15.1 15.3 15.5 153 0.20 0.040 1.5 19.0
4 16.1 16.2 16.2 16.2 0.07 0.005 54 19.0
5 15.8 16.0 15.69 15.8 0.14 0.018 1.4 19.0
6 16.2 15.7 15.9 16.0 0.25 0.060 23 19.0
7 17.0 16.8 16.62 16.8 0.22 0.046 1.8 19.0
8 16.4 16.2 16.12 16.3 0.16 0.026 1.0 19.0
9 16.8 16.6 16.22 16.6 0.31 0.097 3.7 19.0
10 17.6 17.5 17.34 17.5 0.13 0.017 1.5 19.0
11 16.8 16.5 16.71 16.7 0.13 0.016 1.6 19.0
12 16.3 17.0 16.52 16.6 0.39 0.153 59 19.0
13 16.3 16.6 16.78 16.6 0:25 0.065 2.5 19.0
14 15.6 16.2 15.98 15.9 0.30 0.088 34 19.0
15 16.3 16.3 16.06 16.2 0.12 0.013 2.0 19.0

~

1 Y &2 =~ A 1
AR08 I5fTeumeumeriia F,

4 S/
o Fy =—L
S
F 19.0
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M1 -1 MaNuase uazlseaniamlumsgadunenas unaliey dnna tazazno

v A < s Y
ﬂ?ﬂﬂ?ﬂ@]gﬂ@ulﬂa@‘ﬂlfﬁaﬂ@@ﬂll‘ﬁfﬂﬂﬂ'ﬂlll"UNWTQ g

Initial Equilibrium Adsorption
Metal concentration concentration capacity %Removal
C, (mg/L) C, (mg/L) q, (mg/g)
19.8 12.1 7.6+0.1 38.6
39.6 29.2 10.3+£0.3 26.2
60.3 479 123£1.5 20.5
80.2 67.7 124+0.5 15.7
Cu
98.6 86.3 12.1+0.4 12.4
118.8 105.8 12.9+0.5 10.9
140.9 125.0 15.8+0.8 11.3
159.3 143.3 15.9+2.0 10.0
20.2 15.0 52+0.1 25.9
40.2 313 87+02 21.9
58.6 48.9 9.6+0.5 16.5
79.8 68.9 10.8 +£0.2 13.6
Cd
100.2 88.9 11.4+0.8 11.3
121.8 109.7 12.0+1.3 10.0
141.1 128.7 123+0.4 8.8
160.1 147.4 12.5+0.9 7.9

*AUNAY + SD.(n = 3)
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v A < s Y '
ﬂ?ﬂﬂ?ﬂ@]gﬂ@ulﬂa@‘ﬂlfﬁaﬂ@@ﬂll‘ﬁfﬂﬂﬂ'ﬂlll"lﬂJWTQ g (@9)

Initial Equilibrium Adsorption
Metal concentration concentration capacity * %Removal
C, (mg/L) C, (mg/L) q, (mg/g)
10.1 7.8 24+0.0 23.5
19.4 16.7 27+02 13.9
38.4 34.6 3.8+£0.0 9.9
Ni 59.6 54.5 50+1.1 8.5
78.7 73.0 57+0.1 7.3
98.3 92.0 63+14 6.5
119.2 112.9 63+£22 5.3
138.3 131.9 64+22 4.6
29.6 1332 16.3+0.1 55.5
49.6 28.6 21.0+£0.3 42.4
69.6 44.8 24.7+0.1 35.6
88.4 61.9 26.5+0.9 30.0
Pb
119.0 86.2 32.7+1.1 27.5
147.9 115.2 32.7+1.1 22.1
169.9 134.1 3566+1.3 21.1
198.9 162.4 36.5+£2.9 18.3

“A1naY + SD (n=3)
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