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Patcharaporn Somtrong 2009: Development of Diatomite Mixed Ceramic Filter for
Heavy Metals Adsorption. Master of Science (Environmental Technology and
Management), Major Field: Environmental Technology and Management, Department
of Environmental Science. Thesis Advisor: Assistant Professor

Jukkrit Mahujchariyawong, Ph.D. 84 pages.

Diatomite was used in producing ceramic filter, due to the adsorption characteristics
and abundance in Lampang province. The good mixing ratio of diatomite and Lampang kaolin
was 1:1 followed by heating at 500 'C for 3 hours. Within 10 minutes contact time, the
adsorption efficiency in 4 heavy metal solution, cadmium, copper, nickel and zinc were 66.90,
81.65, 44.30 and 76.63%, respectively. Adsorption efficiency of grained filter was decrease
more than 65% after recovered with acid. In the case study of ceramic filters, two types of filters
were designed; outside-feed filter and inside-feed filter. The carbon mixing ratios showed the
different weight of filters passed heat treatment processes. Ratio of 35% carbon was the lightest
ceramic filter and 25, 15 and 0% carbon, respectively. Charcoal powder mixing in clay
composition, increased the pores inside ceramic filters, and promoted the efficiency of
adsorption. Copper adsorption testing indicated that the higher carbon mixing ratio was, the
more effective filter was. In this case, the ceramic filter with 35% carbon was the highest
performance according to the number and size of pores enhanced permeability and surface area.
The proper combination of clay composition for forming two types of filters, Diatomite :
Lampang kaolin : Aluminium oxide : Dolomite : Charcoal powder was 29.25 : 3.25 : 22.75 :

9.75 : 35, respectively.
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Chemical position USA Spain Denmark China
SiO, 89.7 88.6 67.8 90.1
ALO, 3.7 0.6 10.3 2.0
Fe,O, 1.1 0.2 6.9 0.7
CaO 0.3 3.0 1.4 0.4
MgO 0.6 0.8 1.6 0.3
Na,O 0.3 0.5 0.5 0.2
K,O0 0.4 0.4 1.5 0.4

Man: g (2545)
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sgognanly nalums Aundsaududuiinge Uszansmmmsgady
AT qura (Haaniunoans) ($oeaz)
#T19) (TRID) laeznolud  Auvndinha  laeznelud  Auvndihs

1 0.224 0.249 88.80 87.55

5 0.222 0.250 88.90 87.50

i

10 0.226 0.251 88.70 87.45

15 0.229 0.263 88.55 86.45

1 0.223 0.248 88.85 87.86

5 0.227 0.247 88.65 87.65

1 10 0.224 0.249 88.80 87.55

15 0.227 0.245 88.65 87.75

1 0.229 0.255 88.55 87.25

5 0.228 0.258 88.60 87.10

? 10 0.227 0.254 88.65 87.30
15 0.229 0.314 88.55 84.30

1 0.231 0.471 88.45 76.45

5 0.230 0.391 88.50 80.45

’ 10 0.227 0.359 88.65 82.05

15 0.230 0.380 88.50 81.00

1 0.231 0.518 88.45 74.10

5 0.233 0.543 88.35 72.85

* 10 0.231 0.498 88.45 75.10
15 0.235 0.619 88.25 69.05
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) p Useansnmms
Taozne lud: 24 24 5 1Y L
- A3IN 1 AF97 2 A599 3 qadu (Fovaz)
CITTRERTIRR
30 0.854 0.847 0.888 0.863 56.85
40 0.723 0.702 1.023 0.816 59.20
50 0.767 0.774 0.863 0.801 59.95
60 0.793 0.823 0.680 0.765 61.75
70 0.756 0.757 0.756 0.756 62.20
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500 0.405 0.391 0.481 0.426 78.70
800 1.192 1.204 1.168 1.188 40.60
970 1.383 1.302 1.340 1.342 32.90
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Tanzniin T T T nay o
AT 1 ATIN 2 ATIN 3 gatu (Jovaz)
NoILAY 0.408 0.368 0.324 0.367 81.65
danzd 0.781 0.645 0.676 0.701 76.63
upaiow 0.613 0.649 0.724 0.662 66.90
finifa 1.122 1.112 1.109 1.114 44.30
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) AsaN 1 AT 2 AT 3 AR (F0892)
(F080%)
5% HCI 1.717 1.559 1.753 1.676 16.20
10% HCl 1.321 1.338 1.286 1.315 34.25
5% H,80, 1.822 1.640 1.526 1.663 16.85
10% H,SO, 1.239 1.125 1.285 1.216 39.20
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M3HUINT 06 wamsgatu Tanzminnewasianududu 2 Tadnsuasdas Anu
I~ 1 [} [ %’ d‘ a Aaa 1 =3 <

Hunsasmumiy 3 8a31ms Inaveaiii 200 Hadansaewii uazin

.2 -
feg1tiuFea1unan 10, 20,30, 60, 90 az 120 W1H vedldnseuwsiin

naify anwduduiinde  @adnsudedas) . fooazns
gasm -, - Z 4 Z 3 z J nay »
ded1e () afei 1 avaN2 A3 QAT (%)
10 0.977 0.865 0.861 0.901 54.95
20 0.839 0.830 0.826 0.832 58.40
30 0.769 0.759 0.753 0.760 62.00
1 60 0.706 0.697 0.693 0.699 65.05
90 0.734 0.724 0.727 0.728 63.60
120 0.682 0.680 0.673 0.678 66.10
10 0.741 0.740 0.736 0.739 63.05
20 0.660 0.658 0.655 0.658 67.10
30 0.625 0.618 0.623 0.622 68.90
’ 60 0.550 0.546 0.554 0.550 72.50
90 0.587 0.582 0.580 0.583 70.85
120 0.631 0.609 0.606 0.615 69.25
10 0.464 0.486 0.514 0.488 75.60
20 0.454 0.484 0.483 0.474 76.30
30 0.409 0.414 0.426 0.416 79.20
’ 60 0.347 0.365 0.366 0.359 82.05
90 0.350 0.364 0.365 0.360 82.00
120 0.420 0.429 0.431 0.427 78.65
10 0.333 0.626 0.338 0.432 78.40
20 0.317 0.337 0.352 0.335 83.25
30 0.315 0.324 0.340 0.326 83.70
* 60 0.212 0.216 0.224 0.217 89.15
90 0.199 0.218 0.225 0.214 89.30

120 0.190 0.198 0.206 0.198 90.10
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M3HUINT 07 wamsgatu Tanzminnewasianududu 2 Tadnsuasdas Aau
I~ 1 [} [ %’ d‘ a Aaa 1 =1 <
Hhunsacmumiy 3 8031ms Inaveaiii 200 Hadansaeti uazin

.2 o -
A29819U 1FTeM 1WA 1, 5, 10, 20, 30 LA 60 WIN VOIHINTOUYFTINN

naify anwduduiinde  @adnsudedas) . fooazns
gasm -, - Z 4 Z 3 z J nay »
ded1e () afei 1 avaN2 A3 QAT (%)
1 1.018 1.027 1.025 1.023 48.85
5 0.985 0.991 1.068 1.015 49.25
10 1.097 1117 1.038 1.084 45.80
1 20 0.946 0.961 0.969 0.959 52.05
30 0.905 0.914 0.916 0.912 54.40
60 0.809 0.824 0.825 0.819 59.05
1 0.765 0.911 0.925 0.867 56.65
5 0.743 0.742 0.914 0.800 60.00
10 0.678 0.921 0.930 0.843 57.85
’ 20 0.696 0.704 0.705 0.702 64.90
30 0.684 0.695 0.710 0.696 65.20
60 0.574 0.684 0.711 0.656 67.20
1 0.679 0.807 0.691 0.726 63.70
5 0.617 0.694 0.812 0.708 64.60
10 0.439 0.697 0.712 0.616 69.20
’ 20 0.556 0.666 0.679 0.634 68.30
30 0.542 0.668 0.540 0.583 70.85
60 0.513 0.519 0.674 0.569 71.55
1 0.575 0.702 0.706 0.661 66.95
5 0.664 0.671 0.711 0.682 65.90
10 0.625 0.669 0.440 0.578 71.10
* 20 0.397 0.419 0.667 0.494 75.30
30 0.361 0.359 0.671 0.464 76.80

60 0.332 0.669 0.323 0.441 77.95
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Aszmansznsraimemans maluladuazdunadon a1iu 3, 2539)

Tavignin USua
daned T3 5.00 wnsa.
NoIAY I3 2.00 un.a.
IGETELY 13131 0.03 wn.a.
Hnna l3isnna 1.00 wna.
IELN l3isnnan 0.005 wn./a.
TIRLEY l3isnna 1.00 wn/a.
T IRTIEY l3isnna 0.02 wna.
Az l3isnna 0.20 wna.
UM l3isnna 5.00 wna.
915 15310 l3isnna 0.25 wna.

Tasmouilszquanmn liwnna 0.25 wnJa.
TnsWonlszguanan liwnna 0.75 unva.
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