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Abstract

The technology advancement in recent years not only significantly
increased the waste generation but also elevated the cost of associated
treatment and transportation, making waste reduction an important issue.
Concentration, dehydration, and anaerobic digestion were viewed as
common waste reduction technologies. Anaerobic digestion (AD) could
degrade approximately 30-50% organics content and generate biogas, a
promising bioenergy. Low concentration of organics in substrate could
limit the application of AD process, therefore the concept of circular
bio-economy which converts waste into biofuel is the goal for
sustainable development of modern society. The project plans perform
hydrothermal pretreatment for four types of indigenous feedstocks
including rice straw, rice husk, spent mushroom waste, and kitchen
waste. The suitable solid-liquid separation (S/L) technology for
pretreated biomass was investigated, and the AD batch test for
solid/liquid fraction of pretreated biomass was conducted to evaluate the
biomethane potential, which was used for optimizing AD parameters

and evaluating the S/L effect on biogas production.
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210 A FRRT AR ARASRT L AF RE

Feld2 A W de S FHA AL | RMAYr2FAE | AFAR KRR | $F 2R
73 7Kk 73 Ik (sewage sludge) % /& 325 (High pressure homogenization)20-60MPa | ~70-100 ml/gVS ~15-70 ml/gVS 2 (®) '
7% 1475 ik (Waste activated sludge) | -k #t(hydothermal)/165°C, 0 min 9.2 ml CH4/ gCOD 262.6 mlCH4/ gCOD | 7% %8 )
3 X (Grass Lawn) -k # (hydothermal)/121°C, 1h 177.09 CH4 L/kg 86.51 CH4L/kg 2k (10)
3 X (Grass Lawn) -k # (hydothermal)/80°C , 24h 211.36 CH4 L/kg 105.49 CH4L/kg 2k
¥ 5 (Grass Lawn) -k # (hydothermal)/2% H2S04,121°C ,1h 203.93 CH4L/kg 80.51 CH4L/kg 2k}
3 X (Grass Lawn) -k # (hydothermal)/10% H>S04,121°C ,1h 174.74 CH4L/kg 86.07 CH4L/kg 2k
3 X (Grass Lawn) -k # (hydothermal)/20% H>S04,121°C ,1h 141.18 CH4L/kg 107.77 CH4L/kg 2k
% 5 (Grass Lawn) -k # (hydothermal)/2% H3PO4,121°C ,1h 211.39 CH4L/kg 83.05 CH4L/kg 2k}
% 5 (Grass Lawn) -k # (hydothermal)/10% H3PO4,121°C ,1h 177.62 CH4L/kg 92.31 CH4L/kg 2k}
3 X (Grass Lawn) -k # (hydothermal)/20% H3PO4,121°C ,1h 146.99 CH4L/kg 128.33 CH4L/kg 2k
¥ 2 (Grass Lawn) -k # (hydothermal)/2% HCL,121°C ,1h 222.37 CH4L/kg 65.09 CHs L/kg 2
¥ 2 (Grass Lawn) -k # (hydothermal)/10% HC1,121°C ,1h 164.72 CH4L/kg 233.38 CH4L/kg i i}
3 X (Grass Lawn) -k # (hydothermal)/20% HCL,121°C ,1h 134.23 CH4L/kg 193.99 CH4 L/kg ik i
3 X (Grass Lawn) -k # (hydothermal)2%/NaOH, 80°C , 24h 255.68 CH4L/kg 147.42 CH4L/kg 2k}
¥ 2 (Grass Lawn) -k #t (hydothermal)10%/NaOH, 80°C , 24h 214.70 CH4L/kg 173.60 CH4L/kg 2
3 X (Grass Lawn) -k # (hydothermal)20%/NaOH, 80°C , 24h 202.06 CH4L/kg 225.01 CH4L/kg ik i)
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# 1<% #a(sunflower oil cake) 25%(w/w) CaO, 4h 130 ml CH4+/gCOD 152 ml CH4/gCOD X it (11)
# 1<% #a(sunflower oil cake) 25%(w/w) NaOH, 4h 54 ml CH4/gCOD 2 ml CH4/gCOD =48

7 174 #a(sunflower oil cake) 25%(w/w) H2SOs, 4h 61 ml CH4/gCOD 0 ml CH4/gCOD 2L

7 174 #a(sunflower oil cake) 25%(w/w) NaHCO:s, 4h 88 ml CH4/gCOD 249 ml CH4/gCOD et

# 1<% #a(sunflower oil cake) 25%(w/w) CaO, 75°C , 4h 26 ml CH4/gCOD 273 ml CH4/gCOD ek i

# 1<% #a(sunflower oil cake) 25%(w/w) NaOH, 75°C , 4h 84 ml CH4/gCOD 58 ml CH4/gCOD =L

7 174 fa(sunflower oil cake) 25%(w/w) H2SOs, 75°C , 4h 74 ml CH4/gCOD 0 ml CH4/gCOD =

# 1<% #a(sunflower oil cake) 25%(w/w) NaHCOs, 75°C , 4h 77 ml CH4/gCOD 145 ml CH4/gCOD PR i

2 51 ##(corn stalks) #1 i J2 (thermal)/110°C, 800s 138.6 ml CH4/gTS 59.7 ml CH4/gTS 2k (12)
2 51 ##(corn stalks) Higk 4e i (microwave heating)/710W, 800s 153.2 ml CH4/gTS 64.9 ml CH4/gTS =20

2 51 ##(corn stalks) S B iRk 4 £ (pressurized microwave heating) 154.1 ml CH4/gTS 63.9 ml CH4/gTS =20

/300W, 180s

= %" (miscanthus) #1 i 22 (thermal)/110°C , 800s 174.3 ml CH4/gTS 1.2 ml CH4/gTS 2L (11)
= %" (miscanthus) Ak 4 v (microwave heating)/710W, 800s 197.6 ml CH4/gTS 1.4 ml CH4/gTS =2k

= ¥ (miscanthus) 4 iR Bz 4 #v(pressurized microwave heating) 202.5 ml CH4/gTS 1.2 ml CH4/gTS 2E

/300W, 180s
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ST i A 3 i v B S Sl N PR L T
FEARS kF 12.14% - BFRFRBHAILFE » F L3R
JE R 5 2% 0 B~% 20.83g Hy(SO)s i5] » 979.17g &k ¥ 15
3 RAe o BT 2% Hy(SO)s-kig ik o Bpafds a2 Fik v K

W3 7% P E RSB RE 1000 g0 BIR TS A5 13
EEIREGSEE R 2N 2P ENBHGRE L #R
LA 4e Efﬁi,/\ﬁnﬂjﬂrét Fr 1 22 R v AL T OEE ER W

5 T%ENph R RJRR R o

B st B o 7911000 g .
= = ==—"T79 /7 A
1 4k = R s 1-12.14% g =D
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500 rpm > i A R (S
oo ETE FAE S AR e
BRRE PSR EA DY FE R A~ up
FRTF AWM E VS()Ei B2 21§ COD(mgOy/L) 1
TR A ORE ST R e iis R AR o
B 4% B 7 ¥ (Total volatile solid content, VS)2_ ] Z_
4 % W 2 £ 24 % ¢ (American Public Health
Association, APHA)z_ &3 = ;2 o L #dp.e (5 P~ 10 g
T E M (W) £~ 105°C sfakic 2B E » EE B #-H
B T8 (W) £ 2~ B 575°C %% 3 [ FF(Wy) &2
PEMHBE LW o ERAMIE R ST
VS(%)=(W3-W4)/(W3-W)) AEA)
N fEtE VS 5 17.23% 0 # % 2258 VS 4 317 % o
it 8 2 3% & P Hach Oxygen Demand, Chemical kit
(20-1500 mg/ml COD, High Range, Hach Company, Loveland,
CO, USA)z. * 2 mpla > H o472 2 i L4854
(KoCrO7) B imif f#i2 o A7 B~ 3ml 2. %8 » F JB¥L®
WAS0°C TFRF B2 F RIS E T FT RS
AkEBRD R TR LE P ECETE R A BT IS

f2i% M COD 5 18,550 mg Oy/L) » 3+ & M A BE4 5 £ VS(%)
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st F %5 £ COD(mg/L)is » 3k TRF #LMAF 200 ml - #f
7R VS(%) 5 g #2477 ik 4 COD(mg/L) 1g» @& * = 3 2
AN a5y a6 R WIFERG AR TR
RF @t E(e)- ’z"ﬁfmv‘zwi(ml)’ =3 SRR k]

ZERRA R A 15773 g~ 2 DIKE 2 4227 g~ alE
529.02g0 3ty 3 N4

_ 98
75 R VS(oh)

= FAmE@ =2 =15773 g (259

_ 58 _
#HVSO) EHEREQE =

3%—29 02 g 2 505)

DI & =200—- 15773 =42.27 (254 6)

A RAGFRR MR A 5 TRk 63.09 g fhiEiR

F5391ml~#7F-k® 83g2h5 384T ¢

249

S5 VoG = ik J}t’&'ﬂg(gj = =63.09 g 258 7)
A E T COD(g) o oy g _ 1gcop
w# coD(2F) BEzrssml) = ———- oL 53.91 mlL
254 8)
DI # =200 — 63.09 —53.91 = 83 (234 9)
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AT EER AT R 6 2308 B~ #iE 5000 rpm o

4 1400G > B~ 7 & 170 mL > = /|- ¥ % 200 x 260 x
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N
-_\

COD) » AR #F & i RE A F o F 45 k2l F 7 Ag?
100mL » # & F ey f o

H AT
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BIT(R8 L r»FHRLEEFLEFF(RI) SHEEERAFD
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B A8 IR SN s o N (] 14) % i et A 2 A
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R AR R A A o R IR 0 LIRS @ FAp 4 A
GO A e 0 (R 15) 0 F A8 4 1R (F16) -

k% K Aoh IR E_RB A AT T ehig F o k30
oI E S R ORI E P T 0S e o o fi po
FR SN - E NS I SR W RN § T
SH P ERGRA TR AL K L RSP TIR R

X3P At (Ho)le » @ 4t 6 4o i 8 8 3 3745 10 (10000
Hz % 16800 rpm) ° ﬂ%ﬁwbaﬁ@7@»¢mm’iwﬁ
ok B AR R SRR~ R SRR A A
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FAEFRF R AT P ARG
TR AITH TR S B (V) B B % F
FERF R AR AR R WA 2

N Hris o
£ (COD) > ;ﬁ LD
/,’]‘ e & 0 4] 18-21

“ir oo FRBAACE F E B(VS)E ez P £ % 5 2(COD)4
%:_j:%[:\ %\' 4 °
%4 : T/i r]’i*"‘ui’%*"ﬁ#ﬂ#fr]“*/w\#‘r
FRE A ATE FRE 2 (VS)(%)
%;jf'? 7}\9% }%}-ﬁk g é Tf:;—"‘_—_
[ BLRES
17.23 30.13 21.50 10.49
(H.S0,)
o IR 2
(NaOH) 17.55 27.74 22.07 10.42
R E % F £(COD) (mg/L)
FeofR Fook B g & % E
[ BLRES
18850 9575 27000 75500
(H.S0,)
o e JT %
(NaOH) 3850 1970 3450 70500
B 18 @ txgrw B
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AR 2 RE G RIER TR 250 ml 2 & FELIT R R K
B W THA R TS 200ml e F Oz B H /e B s R 5(S/
ratio)® T_5 0.5~1 Z F AR A 2 B4 F L HH 7 £ (VS) - it
% % % ¥ (chemical oxygen demand, COD)¥2 4% (%48 #% i& (7 3
o P ETEBREFTEE BT ARIEAFIF BEE
SEERIBE FRREALTUF FMN)EBEFFHEFH2 AL
00 b o BAEEE Y ERKER Y E BER 35°C BF
# 5 100 rppm 2 iF @ TR GFRE LK B T~14 X o AT 0z
A2 Bif il B AT 6~8 Z B AR R B R (S 2 F]
RAEFRERfew > € AT R B (HSO0s)/ & 5 1 4
(NaOH)#-fisdk B E T To AT ZHM2ZBIFAETLBR
B
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(=) % #H 4% 7 £ (Total solid content, TS)

BEMIE2Z R LG LT E RS R FL € (American
Public Health Association, APHA)Z_ & = /2 o #-if & & § >
Hope T4=E > L-HE » 105°C B kic 2 nE 3 R H

e

Ik

2 e

TS(%)=(W3-W1)/(W-W))

HY W27 2H&BE W27 R FRELEHHBE W,
5 105°C o2 e Sic E U ME -

(=) %4L% #4827 £ (Total volatile solid content, VS)

BEFE AN B2 MG RS FL G
(American Public Health Association, APHA)z_ & = 2 o w0
SRRAMG EAE S IR RIS BN ARG
STSCCTE A 3 P RAAMEE 0 R T T

VS(%)=(W3-W4)/(W3-W))

He Wi 4m5HeE 5 Wi 475 105°C §2% 2 # &iz
TEHME Wy 2o 55 575°C it 18 2 e - FlAA F A £ 22 2

F o

=

(z) * 8 % % £ (chemical oxygen demand, COD)
iv 8 2 3 § $ P Hach Oxygen Demand, Chemical kit
(20-1500 mg/ml COD, High Range, Hach Company, Loveland,
CO, USA)z » Z:f7pla » B> 2 gt 4@

(KoCrO7) B s if f3i2 « A7 E~2 ml 2 &% ~ F B¥LY >
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Bl24: ffmor» 2 § Mg R
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F K R 2Z § 85 4K 47 &R (Perkin Elmer,
AutoSystem XL)(B] 26)i& 7 7 %= ~ = ¥ i gz 247 » H =t &
ASHREAE G 1000 1ot g Ma4ris o Tk FREE K2
FEo R T RBB2F PN g flp HEERZEH
AL R EHEFHMATESIREFFLE TR -
AL 7R F 8(35%C0,, 25%CO, 10% CHi, 30%H)iE = &
BRT R IR B s BlAck 5 BI28-- §F LRKREMSR
2 Mgy % BlAcd 6~ B 29 -

B 26 : % 40 & +7 & (Perkin Elmer, AutoSystem XL)
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%519 90 f B SEH

g e B3 % F%
(ul) (%) (uL) (uL)

0 0 0 0
200 10% 20.00 21127.08
400 10% 40.00 46865.31
600 10% 60.00 69395.18
800 10% 80.00 92232.29
1000 10% 100.00 116462.41

it s £
120000 y=1168.8x - 759.45
R?=0.9996

100000

80000

60000

40000

¥ 5t 2 GCH#7(uV's)

20000

0
0 20 40 60 80 100

42 = (L)

Bl28 : ¥ =2 & & R
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261 - F ‘B2 T R

[ oy o ¢ 2 ¢ E W ff
(ul) (%) ) )

0 0 0 0
200 35% 70.00 130425.24
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