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The Methane Yield Forecasting Model of Energy Crops in
Anaerobic Digestion Based on Feedstock Components
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Abstract: The forecasting model of energy crops in anaerobic digestion was established based on feedstock component by
using linear regression method. Taking brazil pennisetum purpureum, south pennisetum purpureum, dwarf pennisetum
purpureum, Taiwan pasturage B and seven types of hybrid pennisetums harvested in different months as samples; the
component of C, N, C/N, cellulose, hemicellulose, and lignin as independent variables; and the cumulative methane yield
of energy crops as dependent variable. Linear regression find that methane yield have weak correlation against C and
hemicellulose contents (R*= 0.02, R*= 0.03), certain correlation against C/N ratio and cellulose content (R*= 0.37, R*=
0.313), and strong correlation against N and lignin contents (R*= 0.461, R*= 0.51). By multiple linear regression analysis,
we obtain two forecasting models which are high degree of confidence, significant correlation and small error (R?= 0.779,
R?=0.783). By curve fitting analysis and standard error calculation, the model is proved to be reliable.
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Fig. 1 A schematic view of the reaction apparatus

1.3 MG E

TS F1 VS 285157 ] 105°CHETFI 550 CHEbs
ME; CILEM N ILRF KM Vario EL cube JG
M (2 E Elementar 2 # ) M E; HE
(calorific value, CV ) f fE#{X C2000 ( fE[E IKA@
5] ) DIE 5 pH I R A 75 74 pHS-3C % pH 11 ( I
TR RV R A A B A AR REAER ) ); 2P 2
SF 4 2RI 0T 2 W A2 S 2% 55 [ W] P AR R R S
AR UES BT )7 (LAP, NREL); ZE#R<
CHy Fll CO, S M5 5 2R B HE GC2014 AU s =<,
HHEREN 2, TCD K%Y, Porapak Q fAift:, #K
SN Ar, FEFR ARG I IR EE 23512 50°C T 120,
DUAERTE] 5 min,
1.4 9WHEE

F ST My SPSS ( Statistical Product and
Service Solutions ) 19.0 #4758 /3H7 -

2 #iREUHE

2.1 BEREARRFFME ST

PL VS ShEE, SRR GEIRFE ALY L E .,
PP AL, g g ' VS Rg—Bfy, BRGZSR
DL B #or, Nk L-g 'VS, ANaERETRE IR
PR BRZARUE 1. NFE 1 AT, AL R
HI 2R B R EAL A T 2200 C TR
M 49.6%%1 54.8% , N ITGE 1% M 0.4%35] 2.16%,
C/N LM\ 23.918 2] 124, KEEZOREFARK, A
FERRILTHERALYy, WA R | KRR ST,
AT RE AR R P REESA MR . AR RIFR 2SR
RE VR FRAL PR I 2 R



102 HoRE WP e 4k
112 FREIRRE AR S 2B AR
Table 1 Physicochemical properties and cumulative methane yield of 12 types energy crops
Sample  C(gg'VS) N(gg'Vs)  CN (Cg‘?gﬂl\‘jss‘; H"g‘;ﬁ%}‘;‘)’“ Lignin (¢ 'VS) B (L-g'VS)
1 0.518 0.021 6 23.981 0.415 0.234 0.179 0.558
2 0.507 0.009 6 52.813 0.45 0.268 0.216 0.573
3 0.507 0.005 6 90.536 0.482 0.268 0.264 0.385
4 0.512 0.005 102.4 0.467 0.255 0.225 0314
5 0.496 0.004 124 0.45 0.254 0.264 0.303
6 0.521 0.005 8 89.828 0.471 0.263 0.255 0.247
7 0.521 0.006 5 80.154 0.441 0.289 0.256 0.271
8 0.505 0.006 3 80.159 0.533 0.237 0.294 0.212
9 0.518 0.008 1 63.951 0.475 0.245 0.22 0.317
10 0.548 0.006 5 84.308 0.503 0.226 0.19 0.38
11 0.532 0.009 9 53.737 0.497 0.279 0.271 0.309
12 0.527 0.006 9 76.377 0.501 0.269 0.23 0.315

(Sample 1-8: hybrid pennisetums harvested in different months; Sample 9-12: brazil pennisetum purpureum, south pennisetum purpureum, dwarf

pennisetum purpureum, Taiwan pasturage B.)
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Table 2 Single linear regression analysis

Independent 2 Standard estimate
No . R
variables error
1 C(gg'Vs) 0.02 0.12
2 N (g'g 'VS) 0.461 0.08
3 C/N (g:g"'VS) 0.37 0.09
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Table 3 Multiple linear regression analysis

Standard

No Independent variables R? .
estimate error

C, N, Cellulose,
Hemicellulose, Lignin

C, N, C/N, Cellulose,
Hemicellulose, Lignin

0.779 0.07

0.783 0.07
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Fig. 2 The curve fitting of measured yield and predicted yield
for model 1
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Fig. 3 The curve fitting of measured yield and predicted yield
for model 2
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Table 4 Physicochemical properties and cumulative methane
yield of 3 types energy crops

o Species
Charac—terlsms Pennisetum Miscanthus  Miscanthus
(e IVS) purpureum sicensis floridulus

C 0.566 0.527 0.532

N 0.0102 0.0105 0.0032

C/N 55.55 50.22 167.57

Cellulose 0.405 0.314 0.313

Hemicellulose 0.368 0.336 0.261

Lignin 0.249 0.228 0.289

B(L-g'VS) 0.345 0.290 0.279
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