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Study of using anaerobic digestion to produce biogas from

de-aggregation pretreatment organic source and organic waste
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The agricultural waste output approximates about 5 million tons for
every year in Taiwan. It has been suggested that the compose of cellulose
and hemi-cellulose have great potential for biogas production. To
improve the anaerobic digestion efficiency on raw agricultural waste,
INIR develops a de-aggregation technique to accelerate cellulose
decomposition. The disadvantage of de-aggregation materials is low pH
value and high C/N ratio, leading to anaerobic digestion failure. In this
study, we investigated the characteristics of agricultural waste and
analyzed anaerobic parameters, pH value as well as C/N ratio, to
enhance biogas production. The results indicated that pH value between
6 and 7 or C/N ratio equal to 20 can increase biogas production
conspicuously. These results provide the useful imformation and
parameters of de-aggregated agricultural wastes for further anaerobic

biogas production.
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Z = ~S/Nv 4 A g 2 BT Rpe gt
E3% o fRARH R & jRIE A K g e R
(9) (9) (9) (gVs)
S/1=1 25.6/9.4 35.7/15.0 21.7/8.5 10
S/1=2 51.2/18.8 71.4/30.0 43.4/17.0 10
[E3% i frRH R A& fRRE AN
S/I=1 12N NaOH i 4 £ 12N NaOH i+ £ 12N NaOH #: 4 £
(uL) (uL) (uL)
R 4 pH 2.14 2.31 2.05
Control - - -
pH=5 375 590 575
pH=6 453 730 675
pH=7 515 860 700
&R A jARd Rk fRR A K
S/1=2 12N NaOH 7+ £ 12N NaOH 7+ £ 12N NaOH # 4 £
(uL) (uL) (uL)
R 4 pH 2.06 1.95 1.78
Control - - -
pH=5 775 1000 1130
pH=6 883 1375 1275
pH=7 975 1500 1400
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fARfR  PBRYEE BRAK i S R
P % () % (9) P % (9) (gVvs)
C/N 20 1.03 0.85 1.06 10
C/N 30 0.6 0.29 0.67 10
C/N 40 0.38 - 0.47 10

5, RRRERREEAERLIALF 2AETR
Bkt 59 0 R & PP B COD & 5 4740mg/L (}945 % 7
Bk BT ) & FER G 420mg/ll > A A ETR 2L H

Rk R 5 325mL o e s 1%~ 3% 5%% T%icE 1 bl FLR 0 7
PR SRR RS AR jr%@,}\ control & 14 » 114 £,
GTEVIE A 2 F BIT R SIE R ORER o

21 3 FARORR SERA R RE Y E

& EAA7(0) [ES. G Ri-A() 28 Ak (0) &5 R

(BRETE) (BRETE) (BEE) (9VS)
1% 8.83/3.25 7.75/3.25 8.33/3.25 10
3% 26.49/9.75 23.25/9.75 25/9.75 10
5% 44.15/16.25  38.76/16.25  41.66/16.25 10
7% 61.81/22.75  54.25/22.75  58.31/22.75 10
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Chromatography(GC) » # *  jp| % 5 L M58 3 i i p] B (Flame
lonization Detector, FID) > #7i¢ * ¢k 45 ¢ 4 (column) = SUPELCO =
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Injection volume 5mL

Carrier gas N2, flow rate 0.5 mL/min

Detector FID. Temperature 200°C, Synthetic Air flow rate
(400 mL/min), H2 flow rate (50 mL/min)

Injector Temperature 200°C

Column-oven 170 °C (isothermal)
2. —FivRReniti
S F BRI dd Fi & -f 4o (KITAGAWA-120SF, 0.05-1.2%)
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5~ AR FRE RS

BARRE BARKA R TR
%ﬁﬂ%@ﬁﬁ@iiﬁiﬁﬂﬁﬁiiﬁT%’é&%ﬂ%
¢ 55-60% - fEF A F v 5 A A & F (C/N=199) > LR
FoA2(CIN=101) 2 2% & ;& (C/N=40.6) > © o FSA2R] -]+ B A §
o P A SRR R R ZTRA SRR Y VT AP M
TR RBACKB N RERH G B RHRBEIEFFE
& 4 ++ 3,000-5,000mg/L » £ 12 4] 1 12,000-14,000mg/L F #+

AR

LR O RPIERRFRESE LY BRI B 55 785
420mg/L -
22 B RELERIR RS LA
[ =2 I
i ot N . Demand, COD)
(Total Solld, TS) (Volatlle Solld, VS) (Ash) ’ =0
BRE ¢
[ES i 36.8% 88.9% 11.1% 390 mg/g | 1060 mg/g | 101
Feq? 94.0% 86.0% 14% 1639 mg/g | 1743 mg/g | 26.6
fRRE R A 41.9% 97.5% 2.5% 280 mg/g | 668 mg/g | 40.6
RA 95.2% 91.1% 8.9% 1075mg/g | 1129 mg/g | 58.4
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fRE A 39.0% 99.6% 0.4% | 460mgl/g | 1179 mg/g | 199
* 89.4% 99.1% 0.9% | 1884 mgl/g | 2107mglg | 167.4
BEY 99.6% 93.6% 6.4% | 1306 mg/g | 1311mg/g | 17.4
% P8R
7}( 0.5% 48% 52% | 4740mg/L -

=~ FIAURAFRPEE
1. S/ pH ESalR2 2§28
AR Sk (E F P 4p)B T pH=5-6 2 7(22 12N NaOH 3 %5~

94 2 )t R Re (TRE FEpE 0 B S/ 3R
B RREAER S RRE A
B33 B3R ELE REFFREFHARE 2§ ER

2B R R ALF RS TR -
M= % (Inoculum) vt & 5 1 pF > j2 B ASF2 %
AR AN LARAFEPHETPF 2424 » A% 5 1.7L 2 1.6L > 1
iF e L pH=6 B RESRAE
3Bz ) BREANAF
Blom ARRAEADFEPHT  AF AR TS 044L > 114 § 1t 4
AFL pH=T 16 REfeRA F B R B 2 32L(AR- )¢

’k i nﬁg"’\i Tk

A% 5 10gVS» 13 EfREON 2 B

s (control) & < 3 & pH &2

A i AL (substrate) £ 7=

#F BB 176%:E 3L(L B -

A Ta sl g
£ 7}“'1}’3/?'

pPH & § 7 R 02L(& " %) & F 4R 5 pH=6 p¥ - f2
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FHARAF £ 5 64L 2R EAAF £ 43L(AR- +2R=-+)-
JRE A Fllemv A F 20L SAFL pH=5 £ - =5 A 24

2 192%:% 3.8L(L Bl = +)

8

Si=1 S/I=2 ’.\
- ’.\ ll \‘
B a t— 300 y \ — 300
\
P \
6 —| & N _ w
3 . ® - 53 : ! 5
= 8 e ! 3 ]
s @ 8 / . @
§ i -2 ..8. § ’I i g
B L4 38« / 2
s g‘ s [} o
g t8 / T
g g8 ; g
] 100 @ ! L 100 &
2 — = 2 ! =
]
{}
!
B !
!
!
0~ —0
o\@‘ & & & o\‘o‘ & & &
< Q ] ] ® Q ) Q
o # # 2 % I /= — 1 =
Bl- ~ 2Rt b S/ ApHAEI5 62 Tiinf AR 587

FRAAD A F R 25 SIE1; 4 5 S22 LB GhE bar « + i Sk
W S -

fyde

&

P ~RREAEREAIR SNV 2R E AR ARG ET AL B
S/t BEE v S F MR i e
(L) (%) (%) (mL/g-TS)
Control 1.695+0.26 42+3 12+1 180
pH=5 2.495+0.23 454 16+3 266
pH=6 2.99+0.49 654 2216 318
pH=7 2.35£0.50 704 18+4 250
S/1=2 a5 ¥ = S F | ing it
(L) (%) (%) (ML/g-TS)
Control 0.15+0.00 ND ND 8
pH=5 0.05+0.01 ND 7+1 3
pH=6 6.35+0.46 64+6 28+2 338
pH=7 4.05+0.57 70+2 13+1 215
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Biogas production (L)
-
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— 200

— 100
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- Py
| |

(s1-6/7) jenuajod seboig

~
|

S/ b pHB A D 56 % 7 1452

- 2oy
ﬁ'&’:_r}

7]

S/=1; + 5 S/N=2> % B4 ph¥ Ik bar ~ + 3§ G

= 300

2SNz nf B SN2 ELGEET AL R

(s1-6/1) 1enusyod seboig

S/1o1 By g v S F R | nF e
(L) (%) (%) (mL/g-TS)
Control 0.44+0.01 ND 81 29
pH=5 0.52+0.07 ND 10+2 35
pH=6 1.405+0.18 653 12+0 9
pH=7 3.2£0.70 675 152 213
S/1=2 aF g o SF R | F et
(L) (%) (%) (mL/g-TS)
Control 0.215+0.05 ND 20 7
pH=5 0.205+0.04 ND 13+1 7
pH=6 4.25+0.89 59+2 32+2 142
pH=7 3.89+0.35 50+3 33t4 130
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I I 200 \ [—2%0.
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|
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\ t— 100

I
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Bz 2R ARAIF SNV ApHBAKEI 562 THinfARZ ALt 83
FRUTAA P F vl 25 S/I=1 4 5 S22 0 2B sidh ¥ bar - % i gk
R AR -

S/1o1 BiE v S F R | nF e
(L) (%) (%) (mL/g-TS)
Control 1.635+0.43 5612 14+3 192
pH=5 0.1+0.00 ND 2412 12
pH=6 2.4+0.31 64+3 13+0 282
pH=7 2.3+0.41 64+1 60 271
S/1=2 By g v S F iR | et
(L) (%) (%) (mL1g-TS)
Control 1.97+0.17 73+3 24+2 116
pH=5 3.79+£0.61 67+1 280 223
pH=6 0.24+0.04 ND 3+0 14
pH=7 0.27+0.04 ND 16+3 16

2. MREMFHEBLHERL AT LBE
VRle FopARRRIAE T AERRIRP A F eF A &0 A pH

AR PRRAE TR G A5 BAF R L i E IR R
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L f2RER-# A 415 0.73L -
P AR B 425%7% 3L AR AN F A
BEE L 20 B i
Lk s 20 % 5 i

/r:'*’[v

#
2

iy
e Y
AB#EA 221%% 27L § 5%

B
AT

S

KA I

7 ek B RR R A

+H B 144%3

R v

LS

=+ B
e

":‘-»2053*:’/\?

1211 » 3 %
FEBEHE

/?%g'§.°

T — 300
7 *® . @
:,’ -7 sy (g
g T /// \\\\ ﬁ
- 7 ~ | T
8 L7 ) Py 200 %
B 4 ® 3
s o
@ B =
2 ] &
m ' — 100 (7;'
; . v
0 . . 0
N\
Q\‘O A ¥4 A
S N N N
BlI 2R feRetsSI=l T ML 200302 407 A8 25t 8
TF ETAA s o SR bar ~ + B RGRERY SUR) -
Lo BRAARAE PRIV ZEFE ISR A LgETVARFE

20



S/lo1 B vz SF MR | n g ee
(L) (%) (%) (mL/g-TS)
Control 1.695+0.26 41+4 6+4 180
C/N=20 2.405+0.37 6613 12+2 256
C/N=30 1.78+0.15 44+5 10+2 189
C/N=40 1.825+0.17 65+4 161 195
8
7] — 300
& o}
=) i o
= «Q
s &
‘g’ /. —————— .'\ L 200 ':g
2 v / \ 2
a / \ i
g T
s ] <
o L 100 @'
2 —

.
B AR EAALSN=l TSR E AKEE 200302 M0 f AR ERIVHE
TERAAL R F R 2R bar ~ S R Y RE) -
2L " RBEREREALTRRFVZLFE AL ZELGETARF E
o)1=t NI R S F R | F e
(L) (%) (%) (ML/g-TS)
Control 0.728+0.02 5910 210 49
C/N=20 3.07+0.31 6716 104 205
C/N=30 2.95+0.42 66+3 14+1 197
C/N=40 0.728+0.07 57+2 210 49
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(L) (%) (%) (mL/g-TS)
Control 1.21+0.63 4945 11+1 142
C/N=20 2.675+0.18 7145 19+2 315
C/N=30 1.835+0.23 43+3 70 216
C/N=40 1.38+0.0.24 4440 410 162
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