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ABSTRACT To optimize the operation parameters of a food waste biogas plant, the physico-chemical properties of food waste,
leachate, and their hydrolysis characteristics, and rate were investigated by a survey and experiments. Food waste analysis during the
survey revealed a pH of 4.92, TS of 16.25%, VS of 13.9%, TCODc; of 145,100 mg/L, SCODc¢; of 58,600 mg/L, T-N of 4,665 mg/L,
T-P of 823 mg/L on average. Leachate analysis revealed a pH of 4.40, TS of 6.83%, VS of 6.17%, TCODc: of 80.635 mg/L, SCOD¢;
0f'40,700 mg/L, T-N of 3,747 mg/L, and T-P of 389 mg/L on average. The rate constants, k; and k», of hydrolysis with a mixture of the
above mentioned food waste and leachate were determined by hydrolysis experiments at different temperatures with different TS
concentrations. As a result, the optimal reaction time was determined to be less than 2 days and the maximum hydrolysis rate was
shown to be 32 to 64%. This data is very useful for improving the operation and basic design of biogas plants using food waste and
leachate as feed.

Key words Food waste(2 2] &5 1| 7] &), Food waste leachate(-2- | ), Characteristics(4] 4), Hydrolysis(7} =5 3l), Anaerobic
digestion(& 714 43}
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Fig. 1. Schematic diagram of the hydrolysis system

Table 1. Operating Condition of the hydrolysis system

Sample Hydrolysis temp. (°C) | Operation time
Food waste, TS 10% 35, 55, 70
Food waste, TS 15% 35, 55, 70

5days (120hrs)
Food waste, TS 17% 35

Mixed waste, TS 11,5% 35, 565, 70
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Table 2. Monthly characteristics of food waste
SRR I i ol e o o el P Fid M
(%) (%) (%) CaCOs)
Feb | 5,26 (15,75 | 13,67 | 86,79 | 128,500 | 51,200 | 39.84 | 4,377 | 1,376 | 31.44 764 84 10,99 1,109
Mar | 521 |1592|13.60 | 85,43 | 131,900 | 53,000 | 40,18 | 4,702 | 1,393 | 29,63 769 87 11,31 1,094
Apr |5.22|15.25 (13,40 | 87.87 | 134,600 | 49,850 | 37.04 | 4,443 | 1,382 | 3111 801 98 12,23 | 1,059
May |5.13 | 15,68 | 13,57 | 86,54 | 137,850 | 51,800 | 37.58 | 4,419 | 1,382 | 31,27 808 102 | 12.62 895
Jun | 4,75 15,11 | 12.56 | 83,12 | 130,700 | 53,100 | 40,63 | 4,296 | 1,394 | 32.45 797 106 | 13,30 554
Jul |4.58(15.72|12.71 | 80.85 | 143,670 | 57,000 | 39.67 | 4,682 | 1,411 | 30,14 828 16 | 14.01 440
Aug | 4.53 | 16,12 [ 13,38 | 83,00 | 140,670 | 56,300 | 40,02 | 4,671 | 1,405 | 30,08 | 833 115 13.81 448
Sep |4.62|17.85|15.35| 8599 |163,300 | 68,100 | 41,70 | 4,913 | 1,432 | 29.15 887 120 | 13,53 483
Oct | 4.74 |17.99 | 15,78 | 87.72 | 172,300 | 73,700 | 42.77 | 5107 | 1,479 | 28.96 | 880 13 | 12,84 752
Nov | 512 | 17.11 | 14,93 | 87.26 | 167,500 | 71,860 | 42.90 | 5,038 | 1,482 | 29.42 | 858 125 | 14,57 | 1,083
Avg, | 4.92 (16,25 (13,90 | 85,54 | 145,100 | 58,600 | 40.39 | 4,665 | 1,413 | 30.29 | 823 106 | 12.88 792
Table 3. Monthly characteristics of food waste leachate
vonth | oH | TS vs | vs/ts | Tcop | scop ST%%%/ TN | NN [NV 1 | po,p | POCP
(%) (%) (%) | (mg/L) | (mg/L) (%) (mg/L) | (mg/L) (%) (mg/L) | (mg/L) (%)
Feb | 449 | 5.53 5.00 | 90,42 | 66,200 | 38,200 | 57.70 | 3,627 | 1,233 | 34.00 319 67 21.00
Mar | 4.41 | 593 517 | 87.18 | 63,550 | 36,900 | 58.06 | 3,579 | 1,244 | 3476 | 340 67 19.71
Apr | 4.36 | 592 517 | 87.33 | 66,500 | 36,800 | 55,34 | 3,558 | 1,236 | 34.74 | 324 64 19.75
May | 4.40 | 5.36 519 | 96.83 | 68,050 | 37,600 | 55.25 | 3,453 | 1,253 | 36.29 | 330 65 19.70
Jun | 4.40 | 5.81 5.30 | 91.22 | 66,300 | 38,000 | 57.32 | 3,521 | 1,248 | 3544 | 324 65 20,06
Jul | 4.27 | 7.56 6.83 | 90.34 | 86,400 | 42,200 | 48.84 | 3,662 | 1,339 | 36.56 | 433 82 18,94
Aug | 436 | 8.01 717 | 89.51 | 95,050 | 45,300 | 47.66 | 3,816 | 1,387 | 36.35 481 90 18.71
Sep | 4.20 | 897 818 | 9119 | 112,650 | 47,600 | 42.25 | 4,136 | 1,387 | 3353 | 485 90 18,56
Oct | 4.38 | 8.24 7.43 | 90.20 |103,650 | 46,900 | 4525 | 4,220 | 1,360 | 32,23 | 460 83 18,04
Nov | 471 | 7.00 6.23 | 89.00 | 78,000 | 37,400 | 47.95 | 3,896 | 1,233 | 31.65 392 78 19.90
Avg, | 4.40 | 6.83 6.17 | 90.34 | 80,635 | 40,700 | 50,47 | 3,747 | 1,292 | 34.48 | 389 75 19.28
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Table 4. Variation of Hydrolysis rate at time

- 35°C 55°C 70°C Initial COD¢; (mg/L)

Conditions
24hr 120hr 24hr 120hr 24hr 120hr TCOD SCOD
Mixed waste TS 11.5% 28.31 39.56 39.43 50,68 51,56 55,47 124,200 28,905
TS 10% 26,05 38.58 41,55 59.60 60,81 69,27 90,271 20,234
Food waste TS 15% 26,52 37.73 35.20 44,35 43,55 48,77 148,544 30,832
TS 17% 29,32 40,50 - - - - 169,833 33,144
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Fig. 12. Multiple hydrolysis rate of food waste (TS 17%)
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Table 5. Summary of multi—hydrolysis rate of food waste
» 855© 55°C 70°C
Conditions 3 3 - =i -1 -1
k1 (hr) k2 (hr) ki (hr) k2 (hr) k1 (hr) k2 (hr)
Mixed waste TS 11,5% 0,0101 0,0011 0,0193 0,0014 0,0310 0.0005
TS 10% 0.0097 0,0010 0.0177 0.0012 0,0283 0,0005
Food waste TS 15% 0,0101 0.0003 0.0152 0.0002 0.0255 0.0006
TS 17% 0.0127 0.,0006 - - - -
Table 6. Optimum time for hydrolysis ratio of food waste
35°C 55°C 70°C
Conditions Time Hydrolysis Time Hydrolysis Time Hydrolysis
(hrs) ratio (%) (hrs) ratio (%) (hrs) ratio (%)
Mixed waste TS 11,5% 44 36.26 26 40,85 24 51,56
TS 10% 40 32.10 45 54,34 31 63.93
Food waste TS 15% 43 35.15 32 43,47 26 45,32
TS 17% 36 35.67 - - - -
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