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Application of Pyrolytic Carbon Derived from
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Abstract: As a renewable and clean energy, biogas and solar energy have attracted wide attention. In this paper, straw,
leaves and corncob were carbonized by microwave pyrolytic carbonization technique, then, the carbonized—biomass were used
as accelerant in anaerobic digestion (AD) and as counter electrode ( CE) catalyst in dye—sensitized solar cells (DSSCs).
The influence of the as—prepared carbon materials as accelerants on biogas production, chemical oxygen demand (COD) re-
moving rate, pH value of the AD system and on the photovoltaic performance of DSSCs as CE catalysts was investigated, and
further understanding the potential application of carbonized—biomass in the field of solar energy and biomass energy was dis-
cussed. Results indicate that, adding of carbonized—biomass as accelerant into anaerobic digestion system can obviously in-
crease the biogas production (adding carbon materials 649 mL/g VS vs. control check 409 mL/g VS) , improve the COD re-
moving rate (adding carbon materials 68. 00 % wvs. control check 29. 55 % ), but has no effect on the pH value of the biogas
AD system. The photoelectric conversion efficiency (PCE) of DSSCs using the carbonized—biomass is close to the traditional
Pt electrode under the same condition (3.52% vs. 4.64% ). The as—prepared carbon materials can be used as low—cost ma-
terials instead of Pt in DSSCs.
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Table 1 Main characteristics of straw, leaves, corncob and cow

manure
Materials TS (%) VS (%) TC (%) TN (%)
Straw 92.40 83.88 40.70 0.95
Corncob 93.60 91.06 43.10 0.83
Leaves 90. 90 79.38 42.60 1.20
Cow manure 15.95 12.35 53.91 6.50

Note: TS: total solid; VS: volatile solid; TC; total carbon; TN total
nitrogen.
2.2 RWHE

TR . EZFFRIRI AL T AR, AZFF R,
EFEE TS, IR TERA T 105 CHET 12 h, K
J5 VR REALUB B 3 min £4 2R A . FRIREFTRIR S g, LA
BEAh - BEER = 1395 HLin A 85wt% H, PO, , KEAE i 5
H, PO S H /MR G 5, A EZ TR, 1690 C
T4 4 h (-0.08 MPa) , 545 31 1) 260 5 AR W i b
3 min (PJFK 500 W), #3RELZAEAE, H 1 mol/L
HCL XA TRRYE, FFH L8 7 /K%E R pH 2925 7, 30K
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R RIARBEIE , IR B B3 SO e i AT R KIS AR,
RWEREORIFTE 3521 °C, PRAEUKBERIIA 0 35 K, RH
HEK B AR A R ™ B U ml/g VS R 3R
7N, B SSINESNE A SR BT e A 3 b Pk A
HP SRR, ARSI T 22 N3 2 iR, X BRALALER I
AFEFNT5YE, dRich CK, Py Ses it A2 E
2.4 DSSCs

IIIMEA Cops + Cope AT Cg AT HUB AL BLZH % DSSCs
TFHANZLL C oy J X HLAR BB DSSCs 4125, Cop M
Cogu SICH] o B Y5200 mg C oy B TRUMI A, 10K
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JEHRFE—)Z 2 mm /NEEER, SRIGIIAS ml S NI 5 2
B, BETATREREBYLDEC4 b BEERE, JHBURE
T R RO O SR T FTO S s B, B i ik
AR T H B T U b 400 C R K 30 min, fRRE
H PG A, B35 DSSCs Xt Huik .
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Table 2 Experimental design of carbonized-biomass as acceler-

ants in aerobic digestion

CK — -
Cow manure+Sludge Craw 0.3
Cow manure+Sludge Coran 0.6
Cow manure+Sludge Coiraw 0.9
Cow manure+Sludge Cieaves 0.3
Cow manure+Sludge Cleaves 0.6
Cow manure+Sludge Cleaves 0.9
Cow manure+Sludge Ceomeob 0.3
Cow manure+Sludge Comeob 0.6
Cow manure+Sludge Ceomcob 0.9

F Ti0, 6 FHIA BT H il v 500 °C R kAR FEE 30 min,
HIBERE R 120 Clf, R HOCABC I 47 19 N719 Zekih,
FHROEHCE 24 h AT B ARG 596 B 5 1
T FART H ARG ) F T T XS TR KG %, TR = IR S5 R, T
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RS WAEH AT & F8 S g™
2.5 HAE
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ica) M. FANAT WAL B L e s (UNIC
UV-2102¢, China) #, AR 2 Al I BH E R 0L %
(1.5 AM, 100 mW - cm™, Oriel 94023 A, Newport) %,

3 HRES

BTS2 Copn v Copgp M Coy 19 X AT SFIRI, T LI 2
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Fig. 1 XRD patterns of carbonized—biomass
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Table 3 COD change before and after anaerobic digestion using carbonized-biomass as accelerants

anaerobic digestion pH value

COD T4,

Accelerants (wi% ) COD,,,,.; concentration (mg/L) COHCCHEZEZ"?mg/D COD removing rate (% )
CK 59426. 40 17559. 30 29.55
€03 59426. 40 33128.75 44,25
0.6 59426. 40 22660. 20 61.80
C oy 0-9 59426. 40 18742. 14 68. 40
Crnn0.3 59426. 40 31172. 40 47.54
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. CODFinul .
Accelerants (wt% ) COD,5,; concentration (mg/L) COD removing rate (% )
concentration (mg/L)
Cleaves0- 6 59426. 40 26242. 17 55. 80
Cleaes0- 9 59426. 40 22117.15 62.78
Comeay0- 3 59426. 40 29891. 25 49.70
Comeon0- 6 59426. 40 18994. 67 68. 00
Corncn0- 9 59426. 40 23345. 65 60. 70
KTORIE Cp o Crua I G fEH DSSCoXPBRIEAY )
=] E
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MR (Joo) A Py LB, (B Cyp A
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BAK, Copp MOGHEHAR (PCE) K 3.52% , ikF[H
FHMT P (4.64% ) Xtk PCE /) 76% , FM T4
PR A B i B AL P Rl o bl AR 8 o o 45 A sk
FRHECR K A F RS, Hil4 kT, FEREMG . BA
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Fig. 4 J-V curves of DSSCs based on Pt and carbonized—biomass

as counter electrodes
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Table 4 Photovoltaic parameters of DSSCs with various carbon

materials and Pt as catalysts of CEs

CE materials  Voc(V)  Jse(mA/cm?) FF PCE (%)
Cotran 0. 600 10.18 0.28 1.70
Cleaves 0. 590 9.95 0.31 1.83
Ceomeob 0. 600 10. 26 0.57 3.52

Pt 0. 650 11.54 0.62 4.64

Note: V,.: open—circuit voltage; Jy: short—circuit current

density; FF: fill factor; PCE: power conversion efficiency

ARICVAIE T2 /T MnE o TR A EORE, K FF
BEE L BRI TRR AL AL B, 43500 25 22 T A A= W IR TE VR
SIRER B LE YA P R Bz DSSCs iy L AL PERE
GBI Cup . Cuw v Cop MIMA R EIR S THA™
B, MAO0.6wi% C W= & s, ik 649 mL/g VS,
A 0. 9wt% C.p, f9 COD Z2 [ H i & M 68. 40% , FWARH
TR A= W) A AR G 1 AR AR R B s A, BRI ZE D)
JGiAE R DSSCs X HLAR AL B, Copye WG B ROR e
KENT 3.52% , RN —FMIREA . m kR A ATAR AR
D4 PG HLAR ) R fRE AR AL R
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