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ABSTRACT

The burning of hydrogen can't produce the CO, but can let out very high thermal energy
per-unit weight. Therefore ,it is an environmentally friendly way of energy production. This study
investigated the mechanisms of buffer dosage on anaerobic hydrogen production. The sludge of
sedimentation tank in Liming sewage farm was selected for this study. A series of studies on different
buffers and doses by the blood-serum-bottle method was conducted.

Q)
2
3



The results showed that phosphoric acid set buffer was better than the carbonic acid set buffer in
obtaining more air and hydrogen output. The phosphoric acid set buffer had better control of the pH
value , as well as less liability than the carbonic acid set buffer. In this experiment, the acetic acid
was the major component (~50%) of the total volatile acid, possibly because of the biochemistry
environment or organism we used. In the future, the mathematical methods can be used to
investigate metabolism pathways . Experimental methods can also be designed to evaluate the
effects of different environmental factors.

(Keywords: buffer dosage , anaerobic hydrogen production. )
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Figure 8. Influence of various buffer dosage

carbonic acid on Ethanol production.
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Figure 10. Influence of various buffer dosage
carbonic acid on Acetic acid

production.
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Figure 9. Influence of various buffer dosage
Phosphoric  acid on  Ethanol
production.
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Figure 11. Influence of various buffer dosage
Phosphoric acid on Acetic acid

production.



2.

Table 2. Influence of data buffer dosage carbonic acid on Ethanol production.

T 0 & 12 18 24
0 o 266 347 464 546
0 0 258 344 462 543
o | o 256 344 460 540
2000 o 348 329 390 439
2000 o 3z 325 387 437
2000 o 336 321 | 384 435
4000 o 138 324 428 466
4000 o 135 | 321 424 166
A000 o 132 328 | 426 458
6000 D 145 322 398 416 |
GO0 o 142 314 396 420
T B00n 0 149 318 397 418
BOOO 0 L 368 425 453
8000 o | 3a7 364 425 as4
BOOO ) 350 160 428 449 |
10000 4] JELF] 435 484 564
10000 0 383 432 | a7s 567
10000 1] 378 429 484 558
3.
Table 3. Influence of data buffer dosage Phosphoric acid on Ethanol production.
‘\-\-\-\--‘-_
Ohr 6hr 12hr 18 | 24hr
0 0 207 258.9 392.9 3R0.9
¥ 0 210 | 2589 392.2 3802 |
o 0 208 258.74 392.1 380.1
2000 o | 2734 2403 313.4 3055
2000 o 273.8 240.2 3138 306.1
2000 0 273.5 2411 | 3139 | 3061
4000 | 0 1089 | 2349 298.8 231.5
_acoo 0 1076 | 2345 | 2979 | 2317
4000 0 107.5 234.5 297.9 231.8
| 6000 0 113.9 213.8 2386 | 292.1
G000 I T E N 213.1 237.9 292 9
G000 0 113.2 Zi3.8 238.3 2527
8OO0 0 2804 | 3057 298 .6 271 8
ROO0 0 280.1 | 305.1 297.9 270.8
- BOOO 4] 279.%5 | 3058 2081 271.2
OO0 0 304.4 384.5 337.6 337.4
10000 0 3045 384 0 337.6 337.5
oo |0 305.1 384.5 337.8 337.1

10
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4,

Table 4. Influence of data buffer dosage carbonic acid on Acetic acid production.

r\-\'\ Ohr &hr 12hr | 8hr Zahr
) 0 424 786 823 | 1262
O 0 422 TED B26G 1260
o 0 414 780 820 | 1258
2000 0 564 690 964 1644 |
2000 0 s62 | e87 960 1640
| 2000 0 560 684 | o956 1636
4000 [5] 639 1210 1544 1834
4000 0 637 1208 | 1541 1832 |
2000 [ 635 1206 1538 1830 |
&000 0 715 _ 1538 | 1684 2320
6000 0 712 1534 | 1682 2318 |
a0 0 709 1530 1680 2316
2000 o 973 1641 1957 2250
ROO0 0 970 1638 1954 | 2245
BO00 o | 967 1635 1591 2240
10000 0 564 1086 1344 | 1433
[ 10000 0 562 1083 1340 1430
10000 0 S60 1080 1336 1427 |
5.
Table 5. Influence of data buffer dosage Phosphoric acid on Acetic acid production.
[ 1
e hr &hr | 2hr 18hr 2dhr
0 0 66 TB5 B&T 1384
0 L A T Bo2 1387
[ 0 450 778 B&3 1388
2000 0 B4 (L) 1389 2405
|__zo00 | 0 1 Ba5 | 1102 | 1393 | 2491
L 2000 0 839 | 1101 1394 | 2493 |
4000 | @ 1020 | V76 | 2054 | 2524
. a000 0 1022 | 1714 | 2158 | 2539
| 4000 Q 1015 1715 1 2159 | 2331
G000 0 1094 1901 2408 2738
G6O00 | O 1093 1904 | 2403 | 273
/000 0 1094 1901 | 2404 | 2736
BO00 0 1384 1699 2406 | 2809
AO00 0 1389 1706 | 2401 | 2801
[ BOOD 0 1348 1708 2402 2807
_ 10000 8 0 | Y5 [ V38 } 1765 | 1734
10000 0 754 1304 1770 1762
10000 0 741 1306 1773 1709 |
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Figure 12. Influence of various buffer dosage
carbonic acid on propionic acid
production.
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Figure 14. Influence of various buffer dosage
carbonic acid on butyric acid
production.
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6.
Table 6. Influence of data buffer dosage carbonic acid on propionic acid production.
T

- Ohr Ghr 1 2hr 18hr 24hr

¥ 0 858 15% 247 255

0 . 0 E1 156 248 251

i ik B3 153 246 250

2000 0 168 204 289 495

20D 4] 169 203 - 11 g5
2000 | O 170 209 288 489 |

A0k (¥ 2RO 389 433 SHES

4000 | O 288 387 431 586

A0 o 284 3RS 424 583

SO00 4] A01 A5 4335 g55

GO00 0 209 407 439 RBal

S0 0 2__".;11 4400 439 B3R
A000 0 342 GE7 745 10 |

_BOOO o 339 687 743 B10

2000 (¥ 341 GED 741 204

[felutela] 1] 103 411 378 450

10000 0 102 410 377 456

1R o oE 415 A0 458 _

Table 7. Influence of data buffer dosage Phosphoric acid on propionic acid production.

———— | _Ohr 6hr 1Zhr 18hr | 24hr
o 0 92.8 1692 2545 | 3021
0 i o 92.1 1688 254.1 3026 |
o o 52.3 168.7 254.3 3025
| 2000 5] 178 .8 201.8 293 9 551.4
2000 0 178.9 202.1 2939 551.1 |
2000 0t 1784 2021 293 6 5505
4000 0 309.7 4292 5093 709.5
4000 0 309.4 429.1 509.2 709 6
4000 0 3097 429 S08.8 709.1
6000 0o | 3347 6382 612.3 1286.3
_&000 | 0 334.9 638.2 612.5 1286.8
6000 o 335.2 637.8 611.6 1286.4
2000 o 407.6 825.4 965.4 1131.7
. B0OO 0 4071 8257 965.6 1131.4
8000 0 4075 825 5 064.9 1131.4
10000 0 80.4 419.4 397.8 466.9 |
10000 0 81.2 4199 397 .8 _466.8
10000 o - 1.1 4202 3975 466.7

13



8.

Table 8. Influence of data buffer dosage carbonic acid on butyric acid production.

"'\-\_\_\_:_ i
T Ohr Ghr 1 2hr 18hr 24hr
7] 4] 405 733 F03 GE8E |
0 0 406 731 704 659
[ 0 490 738 700 654
2000 o az2 764 739 50
2000 [ 428 761 736 856
2000 [ ] 428 T F39 B53
4000 0 490 710 734 784
4000 0 487 716 728 782 |
4000 0 484 719 T2E 777
00 1] A0 TR4 Ta4 el ]
&000 o 401 782 743 765
G000 0 399 7RO T30 762
8OO0 0 433 836 B50 Ba6 |
BOOD 0 431 B34 Ea4E B3
8000 5 429 [ER 246 “Ban
10000 0 495 HED 717 754
10000 i) 492 685 714 751 |
1 0000 0 48D 68 1 71 757

9.
Table 9. Influence of data buffer dosage Phosphoric acid on butyric acid production.

_Ohr _Ghr 12he 18hr 2 hr

B [¥] 0 246.5 315.1 322.4 4665
0o ] 246.7 3154 3421 466.7 |

[ 0 246.2 ETER 3421 4660
2000 0 128 472 .6 413 3 6249
2000 [ 127 B 472.4 413 8 624 B

2000 [i] 127.6 4722 413.6 P EN

4000 o 1948 S00.6 4168 656.6
4000 a 194 2 s00.5 4161 5652 |

4000 (1] 194 .8 5004 416.2 5654

(Y 0 1208 625 8 460.8 L )

 BO000 ¥ 120.6 625 .6 460 2 664 8
5000 | o 120.4 625 4 4608 6642
soo00 | O 215.7 3338 4838 6748 |

8OO0 1] 215.5 3334 483 .6 674.2

000 0 215.3 333.6 483.4 674,2
10000 0 -| 986 411.2 5357 5706

| 10000 [V 98 4 411 5355 570.8
NG00 A 8.2 410.8 5353 5704 |

14
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Table 10. Influence of data buffer dosage carbonic acid on Total vaporize acid production.

P"H | bt

Olar Bl 12hr 18hr _24hr

o 0 1000 1674 1772 2165

1] (¥] QLT 1674 1774 2160

4] 0 Qo 1668 1770 2173

2000 0 1154 1659 1989 2089

ZOHD i) 1157 1G56G 1986 _ TOECr
2000 O 1160 1650 1983 2986 |

S0 L] 1412 2RO 2864 3113

A0 1] 1413 2BO7 2R62 ERETE)

A0 i ] T408 ZRO5 __1"'_35? ERL T

a0 r 14 14% 3163 3547 AB93

[Takeln] 0 1413 3157 3547 A8G

B 1051 S S 14810 3160 3541 IS0

A0 0 1743 3163 3544 IBOS

BOOQ0 0 ) 1741 IlG2 A543 3IBGZ

B0 i 1739 3155 3548 I390)

jEalatalu] 1] 1151 2184 _2_427‘ 2533

1 OO0 (1] 1154 2ETG 2429 2643

100 L] 116&0 218D 2431 23

11.

Table 11. Influence of data buffer dosage Phosphoric acid on Total vaporize acid production.

T Ohr &hr 1Zhe | 18hr 240
B i ] . 5o, 7 12665 ldd] .2 2154.9
o | 1] | 8009 12667 1441 .6 21547
il i 2.1 1266.3 1441 .4 2155.1
200 0 11455 1773.9 2099 .4 3569
2000 o 1149.4 1773.6 | 20988 36687
2000 4] 1145 & 1773 .3 2098 8 3668.3
4000 0 1523.8 26451 0829 | 3IRCIH
4000 1] 1523.6 2644.9 30826 ARY3 .G
A0 7] 1523.4 2644.7 | 3082.3 3893.4
000 L] 1552 JFl6aG, ) 3477 @ &l 4
G000 o 1552.4 | 31659 3477.5 | 46868
GO | [N 1551.6 31657 34771 AGES
BOOO 0 20102 2RG3 IR52.3 [ 46123 |
BO00 o 2010 2B62.7 3BS2.1 | 4612.1
BOOO 0 2009.8 2862 .4 3851.9 4611.9
10000 0 932.8 21424 | 27022 | 27967
1 OO0 1] 932.3 2142.1 2702 2796.4
1 DO 1) 9321 2142.1 | 2701.B 2796.1
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Figure 16. Influence of various buffer dosage

B

carbonic acid on Total vaporize acid

production.
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Figure 17. Influence of various buffer dosage

B

Phosphoric acid on Total vaporize acid

production.
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