Investigation of biogas generation from the wastes of a vegetable market in single and double chamber reactors
DR. MD. ABDUL JALIL, SANTOSH KARMAKER, MD. SAMIUL BASAR, DR. MD. SHAMSUL HOQUE

Department of Civil Engineering, Bangladesh University of Engineering and Technology (BUET), Bangladesh 

Keywords: Anaerobic digestion, Biodegradable waste, Biogas, Hydraulic retention time (HRT), Single chamber reactor, Double chamber reactor, Organic loading rate (OLR)
I. Abstract Body 
This paper presents the results of two sets of laboratory experiments on biogas generation from the wastes of a rural vegetable market of Bangladesh under daily feed condition. The daily average composition of easily biodegradable wastes was used as the substrate for biogas generation. Cow dung, cauliflower stick, papaya and potato were the major biodegradable wastes. The average total solids (TS) and volatile solids (VS) concentrations of the substrate were determined and found to be 18.90% and 15.10% respectively. The experimental setups were placed in a large closed chamber containing a room heater. It was operated at 35oC to maintain a favorable condition for anaerobic digestion.  In the first setup,   750 g waste and required amount of inoculum were added initially to a single chamber reactor to make the effective volume of 2 L, and a double chamber reactor (middle interconnection) was initially fed with 750 g wastes (350 g in each chamber) and inoculum was added to make the effective volume of 1 L for each chamber. Both the reactors were operated for 39 days. Considering the HRT as 40 days, from the 2nd day of operation, each reactor was fed daily with a mixture of 18.75 g  wastes and required volume of tap water to make the total volume of 50 mL after   dispensing equal volume of slurry from the reactor. The results of the experiments revealed that the temperature varied from 30 to 35oC  and it did not affect the rate of biogas generation. For the OLR of  1.42 gVS/L/d, the daily stable biogas generation rate was 0.39 and 0.32 m3/kg of VS added  for the single chamber reactor and the double chamber reactor respectively. 
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				28/2/2017		35		1500		1600		3100		1500				3100				1500				1500				1600				28/2/2017		35		1500		1600

				3/1/17		35		1200		1700		2900		1460				6000				2960				2700				3300				3/1/17		35		1460		3300

				3/2/17		34		900		1400		2300		1320				8300				4280				3600				4700				3/2/17		34		1320		4700

				3/3/17		34		1000		1350		2350		1210				10650				5490				4600				6050				3/3/17		34		1210		6050

				3/4/17		30		750		1000		1750		1150				12400				6640				5350				7050				3/4/17		30		1150		7050

				3/5/17		34		560		810		1370		1020				13770				7660				5910				7860				3/5/17		34		1020		7860

				3/6/17		35		830		620		1450		960				15220				8620				6740				8480				3/6/17		35		960		8480

				3/7/17		35		400		800		1200		700				16420				9320				7140				9280				3/7/17		35		700		9280

				3/8/17		34		300		1000		1300		680				17720				10000				7440				10280				3/8/17		34		680		10280

				3/9/17		35		400		800		1200		600				18920				10600				7840				11080				3/9/17		35		600		11080

				3/10/17		35		360		750		1110		620				20030				11220				8200				11830				3/10/17		35		620		11830

				3/11/17		34		1000		660		1660		710				21690				11930				9200				12490				3/11/17		34		710		12490

				3/12/17		35		1400		900		2300		870				23990				12800				10600				13390				3/12/17		35		870		13390

				3/13/17		34		800		1300		2100		800				26090				13600				11400				14690				3/13/17		34		800		14690

				3/14/17		33		1200		1000		2200		740				28290				14340				12600				15690				3/14/17		33		740		15690

				3/15/17		35		870		1230		2100		930				30390				15270				13470				16920				3/15/17		35		930		16920

				3/16/17		35		800		1000		1800		1050				32190				16320				14270				17920				3/16/17		35		1050		17920

				3/17/17		35		650		960		1610		1380				33800				17700				14920				18880				3/17/17		35		1380		18880

				3/18/17		33		800		720		1520		1290				35320				18990				15720				19600				3/18/17		33		1290		19600

				3/19/17		35		600		510		1110		1060				36430				20050				16320				20110				3/19/17		35		1060		20110

				3/20/17		35		460		630		1090		1130				37520				21180				16780				20740				3/20/17		35		1130		20740

				3/21/17		35		500		350		850		1040				38370				22220				17280				21090				3/21/17		35		1040		21090

				3/22/17		35		540		320		860		1080				39230				23300				17820				21410				3/22/17		35		1080		21410

				3/23/17		33		480		400		880		960				40110				24260				18300				21810				3/23/17		33		960		21810

				3/24/17		34		460		310		770		920				40880				25180				18760				22120				3/24/17		34		920		22120

				3/25/17		35		340		390		730		950				41610				26130				19100				22510				3/25/17		35		950		22510

				3/26/17		35		300		490		790		1010				42400				27140				19400				23000				3/26/17		35		1010		23000

				3/27/17		34		450		790		1240		980				43640				28120				19850				23790				3/27/17		34		980		23790

				3/28/17		35		480		560		1040		1050				44680				29170				20330				24350				3/28/17		35		1050		24350

				3/29/17		34		660		430		1090		1100				45770				30270				20990				24780				3/29/17		34		1100		24780

				3/30/17		35		400		470		870		1170				46640				31440				21390				25250				3/30/17		35		1170		25250

				3/31/17		34		330		560		890		1130				47530				32570				21720				25810				3/31/17		34		1130		25810

				4/1/17		35		360		580		940		1200				48470				33770				22080				26390				4/1/17		35		1200		26390

				4/2/17		35		320		500		820		1100				49290				34870				22400				26890				4/2/17		35		1100		26890

				4/3/17		31		440		300		740		1060				50030				35930				22840				27190				4/3/17		31		1060		27190

				4/4/17		34		600		450		1050		1110				51080				37040				23440				27640				4/4/17		34		1110		27640

				4/5/17		33		580		410		990		1070				52070				38110				24020				28050				4/5/17		33		1070		28050

				4/6/17		34		600		400		1000		1190				53070				39300				24620				28450				4/6/17		34		1190		28450

				4/7/17		34		660		410		1070		1140				54140				40440				25280				28860				4/7/17		34		1140		28860
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