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Abstract

This research were designed and constructed the biogas purification system and were used with biogas
from the Phitsanulok municipal slaughterhouse which produce raw biogas 200-400 cubic meters per day.Initially,
the raw biogas was chemically analyzed and found methane ( CH,) 64.8%carbondioxide ( CO,) 34.9%
hydrogensulfide (H,S) 0.06 % nitrogen (N,) 1.2% and water vapour(H,0) 1.7%. Then, the biogas purification system
was designed and installed at Phitsanulok municipal slaughterhouse for used to purify the biogas. Finally,
the biogas after purified from the system was analyzed as follows: gas flowrate 9.8 cubicmeter perhour, methane
(CH,) 85.1%, carbondioxide ( CO,) 11.0%, hydrogensulfide (H,S) 0.004 %, nitrogen (N,) 0.7% and water
vapour(HZO) 1.0%, which is the benchmark that can be used as renewable fuels, LPG or natural gas.

Keywords : biogas, biogas purification system

*Corresponding author. E-mail : vijitru@nu.ac.th

eaTIMENAIanTyswn TR 21 (21707 3) uenau - FunAN WA, 2559 279


mailto:vijitru@nu.ac.th

UNAINNIRE

UNU

2% =

Aatanwdumalulad i i lunsdesaaraansdwirduuy i lEenia (anaerobic digestion of the organic)
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1. 1A389 Multi Gas Detector: Model: SKZ 1054 No:14061357 139 SKZ Industrial Co.Limited i1n13m59a96 Hin

(CH,) m3uaulaaanlas (CO,) lalasiaudalns (H,S) Tulnsiau (N,) ualatin (H,0)
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2. angaRndsnaulAunansazane NH,OH, Magnesium powder, Active Carbon, Steel Chip lag Resin (Zeolite)
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maa&an’]iﬂ'ﬂﬂLL‘U‘LWINﬁ’IuWIﬂﬁﬁ (Specification of Construction) FANIND 1

(1) Assumptions at Mass 1,000 kgs (2) Energy required for purification
® Capacity of plant 300 m*/day ® For pumping and pressurizing water at 175 PSI
® Plant efficiency 80 % 3.5 kW
® Generated gas 240 m°/day ® For pressurizing the gas at 145 PS| Energy

® Pyrified gas consumption in running dual required 2.5 kW

fuel engine 0.3 m/kW ® Energy required at 80% efficiency 3.5 kW

® Calorific value of purified biogas 17 MJ/m® | (3) Energy required for compression

® Gas capacity for 60 L water capacity ® Energy required 4.5 kW

cylinder 15 m’ ® FEnergy required at 80 % efficiency 5.5 kW
® Gas flow rate for 24 hours of working in a ® Total energy required per day 12.5 kW

day 1,000 m*hr (4) Process plant energy met by purified gas driven
® Heat rate of raw gas 20,000 MJ/hr engine

® Total energy available in one day from ® Rated power of gas engine 12.5 kW

biogas plant 482,319 MJ ® Pyurified gas consumption 4.5 m*h

® Gas energy consumed/day 1,225 MJ

NINA 1 ﬁﬂgaﬂﬂiﬂﬂﬂLL‘LILIVI’NI;I”mwmﬁFI (Specification of Construction)
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WHURINTEUIUNMSYINANLALFENEWLL3D (3D Model Process of CLG Purification) Asn il 2
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ugnennslualisurasing i mwmna AU avaneLas 1-17

1. Gas Inlet 9. Steel Chip 40 PSI

2. NH4OH + Water 10. Water Trap Cooler Air Condition 2

3. Water Scrubber 11. Air Pump % HP

<. Blower feed to Water Trap Cooler  12. High Pressure Water Chamber 100-150 PSI
Air Condition 1 13. CO2 Remover + Blower

5. Air Pump % HP 20 PSI 14. High Pressure Water Pump 100 — 150 PSI

6. Resin 40 PSI 15. Water Trap Cooler Air Condition 3

7. Magnesium <o PSI 16. High Pressure Air Pump 3 HP 80— 150 PSI

8. Active Carbon 4o PSI 17. Gas Container

2T 2 WHUAINTEUIUNISYINAT IRLISaNEULL3D (3D Model Process of CLG Purification)

Mwil 3 gegilnsainshnasrasszuumsviningliugns
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nsnpaasiinIsrauANdnsnIsiuadinsruaesiing (Gas Inlet) 7 10 gnunAfuassedalng uazszazioan
lunaiiuszun 15 Galuesiedu Tneiduszutezann 50 % mm%qmmmqmmﬁmmmﬂ%qﬁ@ (300 gUNAMLNAT
Fadu) Tmﬂﬁmi‘wmm@‘uLﬁuizuunﬂ%umuﬁ@umﬂﬁq@msﬁ“uLL@zmimﬁ‘ﬁ'ﬁimwu s funsiAussy
LaziiNnnInaadaesflssnauingitiunsiia (Gas Outlet) iMn13nAaadLivdaya 7 91 HuanAaedlat
wiothuBeumeuamunninanendissuy uazinunistintn Inenauandlunias 1 uay 2

A1519% 1 tannsdasziinadan wnewdinszuunisinAnadion wiliiugns lugesiuuuuniaauis

Anadlmi (CH,) Aiuaulaaanlas (CO,) lalasiaudalns (H,S) Tulmsiau (N,) lati (H,0)
(%) (%) (%) (%) (%)
64.8 34.9 0.06 1.2 1.6

F19999 2 WannIRATITIITIINMIAtRENANEULNIINANg TN WL BgrEres AfuLLLN 1 AATIN

HANNIAIIATAAETAN T WUAINWITLILIIBT A AL

RN laues frafimy Aduaulaeanlas  lalasieudalsd  Tulnsiau 1ot
Falnedi Andingszuy (CH,) (co,) (H,S) (N,) (H,0)
(Qﬂmﬂﬁmm/ﬁlﬂm) (%) (%) (%) (%) (%)
1 10.0 80.0 10.5 0.003 0.8 1.2
2 9.8 82.5 11.0 0.003 0.8 1.1
3 10.0 83.0 11.8 0.005 0.7 0.9
4 9.7 85.7 11.9 0.004 0.9 1.0
5 9.7 85.0 10.6 0.006 0.8 1.1
6 9.8 84.5 10.6 0.005 0.9 1.0
7 10.0 85.5 10.5 0.005 0.7 0.9
8 10.0 86.5 1.7 0.004 0.8 1.1
9 10.0 86.5 10.7 0.004 0.7 1.0
10 9.8 85.0 10.5 0.004 0.8 1.1
11 9.0 87.6 12.0 0.005 0.7 1.0
12 9.7 86.5 1.7 0.005 0.7 1.1
13 9.7 86.5 10.9 0.004 0.8 1.0
14 9.8 86.0 10.5 0.005 0.8 1.1
15 9.8 85.7 10.6 0.004 0.7 1.1
L’Q?QIEI 9.8 85.1 11.0 0.004 0.7 1.0
ATy
HIRTFIU 0.25 1.95 0.60 0.001 0.07 0.08
(8.D.)
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1 o ¥ oy a ar 1% 1w = PN d’l <1 'Y & A
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lalasiaudalnfanaamae 0.004 % lulnsiauananae 0.7% LarANTWITe latAnadIa 1.0 % T9aglunoal
NWM?iﬁumﬂﬂﬁﬁ%%Qﬂﬁwﬁﬁﬂ§u IRLNRITOYUE (Energy Research and Development Institute — Nakornping, 2011)
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