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Nalini Rangkaeo 2011: Product Design and Development Using Sediment from Water
Treatment System in Power Plant. 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. 95 pages.

This research aimed to manage a large quantity of sediment generated from water
treatment system in electricity generation process. Feasibility study focused on utilization of
sediment in the term of raw material for environmentally friendly products. Conventional soil
cement block was used as a model for creation of new eco-product made of sediment and
cement 3:1 (w/w). The result of bending strength test was 2.66 MPa which passed standard,
TIS. This process data was applied to design eco-flowerpot formed by using hydraulic pressure.
This production process reduced greenhouse gas 5,900 kgCO, /Ton product and LPG fuel 0.937
TJ/Ton product more than ceramic flowerpot. Moreover special property was designed on the
concept of double layer which slowly released fertilizer from inner layer. The basic relative data
of production pressure 20, 30 and 40 kg/cm2 and total nitrogen and total phosphorous was tested
for three weeks in the case of water reserving flowerpot. The results showed the average of TN
5281, 4097 and 3646 mg/ L and TP 345, 276 and 254 mg/L respectively. In the case of normal
flowerpot, releasing test was induced for 5 times. The results showed the average of nutrient,
nitrate and phosphate were 43.56, 14.32 and 1.32 mg/L and 6.12, 0.43, 0.17mg/L respectively.
The result indicated a reverse variation which chemical fertilizer releasing was decrease when
production pressure was increase. Selection of optimum pressure for usage will add the benefits
to double layer flowerpot that will enhance the developed eco-products more advance

environmentally friendly.
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3 a Sa 1 I a
Vﬂﬁ]ﬂﬁ 1 Nﬁ’lmiWSWﬁLLﬁﬂQ’N@Sﬂ@ﬂﬂl@ﬂiiﬂﬁ?‘l!llw%?tﬂu%uﬂ Non-hazardous waste

T™W
Unit
Parameters Method 04556  Standard
(Dry Basis)
Sludge

Arsenic mg/KgasAs  Hydride Generation,AAS 3.64 <500
Barlum mg/KgasBa  Direct Aspiration,AAS 142 < 10000
Berylium mg/KgasBe  Direct Aspiration,AAS <2.00 <75
Cadmium mg/KgasCd  Direct Aspiration,AAS 5.47 <100
Chromium(Hexavalent) mg/Kg as Cr”  Colorimetric <1.00 <500
Chromium(Trivalent) mg / Kg as cr’ Colorimetric,AAS 18.40 <2500
Copper mg/KgasCu  Direct Aspiration,AAS 41.13 <2500
Cobalt mg/Kgas Co  Direct Aspiration,AAS 23.21 <8000
Lead mg/KgasPb  Direct Aspiration,AAS 60.29 <1000
Mercury mg/KgasHg  Cold vaporTechnique,AAS <0.05 <20
Molybdenum mg/KgasMo  Cold vaporTechnique,AAS <30.00 <3500
Nikel mg/KgasNi  Direct Aspiration,AAS 42.74 <2000
Selenium mg/KgasSe  Hydride Generation,AAS 0.06 <100
Silver mg/Kgas Ag  Direct Aspiration,AAS 4.43 <500
Thallium mg/ Kgas Tl Direct Aspiration,AAS <10.00 <700
Vanadium mg/KgasV Direct Aspiration,AAS <100 <2400
Antomony mg/KgasSb  Hydride Generation,AAS <10.00 <500
Zinc mg/KgasZn  Direct Aspiration,AAS 1662 <5000

finn: Tsa llihunanse 2 (2554)
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4. msanwlassadananiaemnaiin X - ray diffraction
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FHATOIWAS S Co, fianldes (Mg CO,/TJ)
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SN 70.26
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Mooy 219.12
Tuldh 201.81
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FTAVUITIAY I:/i- dilution slope average Abs Abs Abs-220nm Abs-275nm
1 2 3 1 2 3 1 2 3
20 kg/cm2 64.00477 20 0.248419 0.795 0792 0.795 0.798 081 0.82 0.811 0.018  0.02 0.021
30 kg/cm2 63.41437 20 0.248419 0.788 0.787 0.788 0.788 0.803 0.8 0.804 0.016 0.014 0.016
40 kg/cm2 55.92702 20 0.248419 0.695 0.692 0.695 0.697 0.704 0.72 0811 0.012  0.02 0.017
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FTAVUIIAY mg-P/L dilution slope average Abs Abs-885 nm
1 2 3
20 kg/cm2 7.114232 10 0.390766 0.278 0.277 0.281 0.276
30 kg/cm2 6.883915 10 0.390766 0.269 0.267 0.269 0.271
40 kg/cm2 5.502014 10 0.390766 0.215 0.216 0.211 0.218
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Samples Concentration (mg/L)

(2n) 1 2 3 4 5 Average
20 kg/em’ 17.8 34.7 283 69.6 67.4 43.56
30 kg/em’ 21.2 8 16.1 24.4 1.9 14.32
40 kg/em’ 2.6 0.9 1 1.1 1 1.32
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60 /_\‘ —o— 20 kg/cm®

o2
—m— 30kg/cm

Nitrate concentrations (mg/L)

40 —— 40kg/cm®
20 A
0 o, /v 7 4l
times
1 2 3 4

water contact 100 ml / times
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Samples Concentration (mg/L)

(2n) 1 2 3 4 5 Average
20 kg/cm2 3.1 8.7 8.3 8.0 2.5 6.12
30 kg/cm2 0.3 0.1 0.3 1.4 0.05 0.43
40 kg/cm2 0.7 0.03 0.01 0.1 0.02 0.17

10

/ —= 20kg/cm’
6

—m- 30kg/em®
i / \ o 40kgiom®
0 E A— ﬁ]nes

1 2 3 4 5 water contact 100 ml/'times

Phosphate concemtrations (mg/L)
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AR =90/11 =8.1 ¢ = Aty 16 1y
1Ta g
Aunie =70/18.5=3.78 g Aailu 7 Ty
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AME1 = 80/18.5 =4.32 7 Ailu 8 Ty
NP I
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= 16*7*8
=896 11

A5£019 896 1114 LPG 48 ke
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iy dnsza1e 1 1019 LPG = 896 /48 = 18.66 kg
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3.1.2 HINA9NU

ANEINUANUTBUVDI LPG = 50.23 / kg

ulasndenlugl T 18.66 * 50.23 = 937.29MJ

0.000937TJ / 1 HUIONAAA UGN

0.937 TJ / SuUnaAS "

=

n

1)
I

3.1.3 ¥11 CO,Nanad

CO, Emission Coefficient Y93 LPG = 63.07 Mg CO, / TJ

Usuamsanilaes Co, Nanas 0.000937 * 63.07

0.059 Mg CO,/ TJ

59 kg CO, / Inthonandas

=
n
)

[

@ a [ 4
= 5,900 kg CO, / AUHDAN U
a @ 4 [ a
32 waadumnnizoeon laasoanals lulih

VUIANDINDIIATOIOA 370 Watt 11911 8 F2 109 THNWE9911 = 2960 KWh

Ty 1 Suwda'ld 1000 Fu TFWa9a1 = 2960 KWh = 1,000 %

2.96 KWh / ¥u

amasnuaudauved nih

3.6 KWh
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ulasndeanulugl T = 2.96 * 3.6 =10.656 MJ

=10.656 x 10"

0.00001 TJ/ 1WUIWHAAS UM

0.0106 TJ / SUNAASUH

=

n

)
I

3.2.1 M1CO,finnas
CO, Emission Coefficient UD Tih  =201.81 Mg CO,/ TJ
Usnaimstanildes cofianas = 0.00001 * 201.81
=0.0020Mg CO,/ TJ
=2 kg CO,/ Inthonansual

N30 = 2,000 kg CO,/ AundA QI
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