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# # 5387512020 : MAJOR ENERGY TECHNOLOGY AND MANAGEMENT
KEYWORDS : LATEX SERUM/ CONCENTRATED LATEX / PRESERVATION
TECHNOLOGY

JENJIRA PHURIRAGPITIKHON: REDUCTION OF ELECTRICITY
COMSUMPTION AND GREENHOUSE GASES GENERATION IN
PRODUCTION PROCESS OF CONCENTRATED LATEX BY SERUM
WASTE PRESERVATION. ADVISOR: ASSOC. PROF. ORAWAN
SIRIRATPIRIYA, D.Sc., 101 pp.

Serum waste is a high BOD level effluent which be separated from skim process in the
concentrated latex process. It leads to high electricity consumption for reduction of BOD level
in the wastewater treatment system. In the other hand, serum waste can be utilized as the
nutrient sources for plant but its utilization has major limitation because of rapid deterioration.
Therefore preservation technology by preservative materials for prolongs storage which is the
interesting choices resulted in reducing electricity consumption in the wastewater treatment
and also reduces greenhouse gases in the concentrated latex process. Therefore, the
experimental research in randomized complete block design (RCBD) was conducted with
3 replication and 10 treatments (control and serum waste mixed with three concentration levels
of three preservative materials). The one research unit was 1000 cc of High Density
Polyethylene (HDPE) plastic bottle. In addition, methane and nitrous oxides from serum waste
were measured by Fourier Transform Infrared Spectrometric (FTIR) technique.

The results showed that the best preservative material for prolong storage of the serum
waste was 0.20% potassium sorbate because of preservation for 30 days and maintain
macronutrient content (N, P, K) in serum waste besides, increased potassium content
significantly (p < 0.05). Moreover the pH was 7.50 suited for plant growth and electricity
conductivity was not significant difference from without preservation. The management by draw
away serum waste lead to reduction of electricity consumption in the wastewater treatment

around 23.49 — 42.55 kWh/m® and reduced methane generation about 4.76 mg/L.

In conclusion, preservation technology by preservative materials not only resulted in
facilitated serum waste utilization as fertilizer, but also reduced the electricity consumption and

green house gases generation in the concentrated latex process.
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CO,e =FxP x W xBOD x cf x TA x BO x MCF x GWP (US EPA, 2010)

hR
CO,e = CO,equivalent of methane emissions for facilities (tCO,e)
F = Estimated fraction of facilities (decimal)
P = Total industry production (thousand metric ton/year)
W = Wastewater outflow (mS/metric ton)
BOD = Organic matter concentration in untreated wastewater,

measured as BOD, (kg/ma)
cf = Factor for conversion of BOD to COD (unitless)
TA = Fraction of wastewater BOD treated anaerobically in

secondary treatment (decimal)

BO = Maximum CH,-producing capacity (kg CH,/kg COD)
MCF = Methane conversion factor for anaerobic treatment.
GWP = Global warming potential for CH,
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Element Concentration (mg/kg)
Nitrogen 718
Phosphorus 43
Potassium 461
Magnesium 28
Calcium 133
Zinc 0.63

Copper 0.20
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ANSUNARDY pH EC (dSm™)
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F5riTe + 0.05% TiReuwLlsen 7.10 12.14°
F5ti7a + 0.10% TmFeulTien 7.30" 12.28°
F5ti7a + 0.20% TmFeaL TN 7.83% 12.51°
Bt + 0.10% TnunaFasmesiun 8.27° 12.03°
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F-value AMNANTLUNAARY 21.44* 218"
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lulnsiau Nadnass TwungLdan

F5uL7i4 (control) 1833.00° 741.17° 1148.33"°
F5uinTie + 0.05% TnAaaLulnien 1704.00° 715.37° 1164.00
F5iT9 + 0.10% TniReaLulnien 2066.33° 733.60° 1186.33°
F5ur7ia + 0.20% MnAeLlTen 1923.67° 723.17° 1192.33°
F5r7ia + 0.10% TunaFonmesium 1806.00° 717.37° 1384.67°
F5r7ia + 0.20% TunaFeamesim 1846.00° 724.47° 1574.67'
F5ur7ia + 0.30% TunaFoxmesium 1838.33° 721.33° 1773.67°
F5L74 + 0.01% nsevlasin 1846.00° 719.80° 1091.33°
F5L7e + 0.02% nsemlesin 1787.33° 712.07° 1112.67°
F5L79 + 0.03% nsemlasin 1937.33° 698.57° 1107.33%
F-value AMNANFLNARDS 0.73" 0.76'° 193.03**
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(Gellings, C.W. and Parmenter, K. E., 2004)
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