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Biological Hydrogen Production from Mixed Waste in a Polyurethane Foam-sequencing Batch Reactor
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This study investigated the effects of polyurethane foam on continuous hydrogen production from mixed wastes. Molasses was
co-fermented with non-pretreated sewage sludge in a sequencing batch reactor. The results indicated that the addition of poly-
urethane foams as a microbial carrier in the reactor mitigated biomass loss at HRT 12 h, while most of the biomass was
washed out during the operation period with no carrier. There was a stable hydrogen production rate of 0.4 L-H,/l/d in the car-
rier-sequencing batch reactor. Suspended biomass in the carrier-reactor indicated it possessed the highest specific hydrogen
production rate (241 £ 4 ml-H,/g VSS/d) when compared to that of biomass on the surface (133 £ 10 ml-Hy/g VSS/d) or inner
carrier (95 + 14 ml-H,/g VSS/d).
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TH6, 15]. SBR2 3tte] Bh-gxo|A 714 {4, ¥h,
AR HE Y SAE BHEH R AAR. shAe £
AT oA LAYTEA R Hu| ool A A-Eo] AshE L,
Wt vAE S Ao WAL thH], A-ATHE S
A A8t Aol QT2 17]. whebAl, & AFoA=
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OD mm, Agilent, CP-Molsieve 5A)0] A2tE 7tAIZ20lE
121 (Agilent Technologies, USA)E o]-&3}o] 2335} ch. o]
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£ Al S7HIF U, Hho] 27k W g 20% o] 5}
2 9A SAHNL, &H Br)oe 27 AY HEHA
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FEo] AT JHE SR FolA &S] 7hA7E
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Fig. 1. pH, HRT and hydrogen content and hydrogen produc-
tion rate in HSBR. (A) e influent pH, o effluent pH, == HRT, (B) o
H, composition, A H2 evolved.

stol, 27] AFuto| eufj 20} A Este] Hhgx] F&
st HAE ol & FAvAETE A8 A v

24X 7EO0 B 2Tt LG &, 12A7H0 2 GEAIHT. §
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Fig. 2. Height of sludge layer in HSBR and M-HSBR.

Fig. 3. Polyurethane carrier before operation (A), carrier
during operation (B), surface of carrier after operation (C), a
cross section of carrier after operation (D).

5(2008)& HRT 4A| 7oA CSTRS SAFS 1, njAgEo]
o Asto @ HFSZ U Hlo] 2 ujAdo] 1.63 g VSSIOR
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Table 1. Comparison of hydrogen production by positional differences of microbes in M-HSBR.

Biomass from positional H, production rate

H, yield

Biomass composition

differences (ml-Ha/g VSS/d) (Ml-Ho/g VSre) Biomass (g) am°"&_tﬁtsaég"zgzjss n
Attached biomass on carrier 133+10 423+22 3.50+0.3 29.2
Attached biomass inner carrier 95+14 33.1+0.3 2.33+05 19.4
Suspended biomass in reactor 24114 74.3+0.1 6.15+£0.2 51.4

o BEES Yeh At Fig. 3= Al B4, Bye 24 3
A4, (O &4 22 3, 95 9 932000 ), (D)

L oA Y Ro] m& 2008 Sf)oltt £A o] wHH BW
of Al Ralu| e oA WA V)X, &, Hho] @7k
9o &g TEE = Uik 3 GA RA AFe

2 5AA 229 135S s

Table 19+ M-HSBR ¥H-5-2 o]l A] Hfo]mj A $x]H
FAYAEALS Uit vlolemj & B2 9X]= FA
B2, 5 9 B2 Y E35t= AF SR A 32d o]t}
AY T8 5, GAE Fgotod G4 29 £2F 9 R v
OIEHH*E S HEG L, FRuto]emfA = BEEZE Y FX]

g 287 Zo|A sttt R4 AYLS 53 vl
&% PSS ZY5to] M maty ur. ELEED

HJapo] e Aof gt v AP AGE 7L 241 £4 ml-Hy/g
VSS/AZA 74 EA e, o]ojA EA W ‘E‘X‘H}Ol
Qml A (133 + 10 ml-Hy/g VSS/d), B4 U5 H2ujo] @ ufj A
(95 £ 14 ml-Hy/g VSS/d) A2 UegT a8 o
Al, TL8 £A2 UEigth 2R EZdto|emjAdl= &
A AFA o] AR o2 Ao AP E o F
LGgugEo] thF EAT AR AETY. FA 2
*gg % /\}\g/\-]u]/\(])lg_,] uﬂ]—E A-]Zl— Eﬂ /\(])] 1:!1— El-ﬂ &]A}-
oz o] °H _171_ o 1\4 H]—o]guﬁ)\oﬂ}\-] z,:_/,\_/kg Dj—k] o] l.-_%]\-\:-]

Ao g Atgdrt. kAT LA FQ U B2 nyE &
A B4e 53 7hssittn gekd

384 AEE 53 AEs 2 HX‘H}OIEUHi%% M-
HSBR 932 Ao F-&3ld, vh-& T8 A HS 7|&2°
TS W A4 vlolemjAs 9 LAHES e
(Table 1). ¥F--2 U] Efgufo]| e A2 6.15+£0.21 g VSS
2 7P BT, §A B Baputo] ouj Akt i 2 2}
olQujAsES 77k 350+ 0.3 € 2.33+0.5 g VSSE At H
oz vgrth MR Y F uho| Quj AT Fof 4 Fhutole
mjATo] A|GHE &L 51.4%0] Ytk SARPELS 5
Ao B LFEE, 0] BE 2A X uhgx F4T} Hlo] 2
jAgF AU Eo] AR HFste AL &+

M-HSBR®] 7] 8(COD) A4 9| A, 44 COD £3}
F2 Y4 HF 2 9714 5= E o] &3ty A& AT
(70.3 g COD/d). ©-52=9] COD L HrS 2 oA mAE 2
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Hol &= 45HY F%F 4L COD =5 S45to] A
AFSIATH65.1 g COD/d). B, 4] (1)of] AT 273X
192 g COD7} 2 mole] oL EAH(128 g COD o2 23 u
AA == %ﬂ% &9 A eAaEAE2 0.7 Lojoh. Wi

of FnFol2S AL Yo F ALY Aﬂig/ﬂ < %33}
%‘—C’r, 4 @2F 19-5‘ T AT A2 50 &HE F718

718 The] At SaukEE A42(0.58 L-Hy/g COD/

—% é—m T A=, 59 L/d)°i ol 2% 4 gt
(1.03 g COD/d). wetA, ¥k Woll A AZgHd 9 g4 &
2o oJsf) ZAH= F& %‘Q F71&%(70.3 g COD/d)o]| A
FHARE] %t §24 W /718%(65.1 g COD/A)T A& &
5o 93 4715 (1.03 g COD/A)S 2H7H3t 4.16 g COD/
OlE} 7)o A, M ZAZAe] <t A el 4ulE CODF

2 92 A7 4.16 g COD/AA BA &4 /71E&
2F(1.28 g COD/, 3|&2] Ay ZAihS W kol 288 ¢
COD/dolt}. o= 4] 202 ZAZE 3 o] 23 NEIAF
(2.77 g COD/d) Ty 3.9% A& @25 vrepdt].

CeH1506+ 6H,O— 2CH3COO™ + 2H" + 2C0y+4H, (1)

C6H1206+ 048NHI + 226HCO3_
179CH3COO_ + 226C02 + 0.48C5H702N+ 369H20
@

207, £28 QAsHE HSBR &AM, g4 F

Fo 24, vto| e A G AT & 9 aiu} E3 o
= W Faputol e mj A} Ffutol Quj AL A9 WS
Tu &S 2ol whd, Rfutol e Ao A g8
ol A wT}. ol FAYYUMEY WE 4F L AE
o o] g vk f F-futo] emjao) E4o] wA 1
Bt Aoz Amgh

oot it

ot oo o

2 o

Fe) e gAvt EY91E
o AL FHE LA, AR S
okl A4 884 FHNN WAA T GAS
12 he] 384 AFAROR LA o, o)
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OIEHH’V} YRZ FAHE U, g9AE w2 FUSHA

< o nAE FAo] AT ARt B3, EAHE
o] 43t AS, 42T 04 L-H, L7 d712 &4 Yehy
o 9hE2 Y F§ vpol Qujiof gt v LA AAE T}
241+ 4 ml-Hy g VSS1d'2 A &4 BH E&ulo|omjA
(133 £ 10 ml-Hy g-VSS™Hd™) & &4 W& 52} vpo] oA
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