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Estimation of greenhouse gas emission reduction from
straw-based bio-natural gas project

ZHOU Ke', KONG Weitao? , FENG Xinxin' » WANG Huan', SEGLAH Afi Patience' .
XIE Jie', SUN Ning', GAO Chunyu'"
(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China;

2. Biao New Energy Technology Co. , Ltd., Beijing 102400, China)

Abstract To accurately quantify the greenhouse gas (GHG) emission reduction of straw-based bio-natural gas (BNG)
project, the GHG emission reduction measurement method of straw-based BNG project was firstly established based on
the natural decomposition baseline of crop straws by referring to UNFCCC methodology and IPCC guidelines for national
GHG inventory. The straw-based BNG project in Linzhang County, Hebei Province was taken as an example, the GHG
emission reduction measurement method established was adopted to conduct an empirical study. The results show
that: Based on the baseline of natural decomposition of crop straw, CDM methodology and emission factor method were
used to construct the measurement methods of baseline emission, project operation emission, project leakage emission
and net emission reduction of GHG from straw-based BNG project. Using this measurement method, the CO, emission
of the baseline of the straw-based BNG project in Linzhang County, Hebei Province in 2019 was 1.25 x 10° t, the
project emission (CO,) was 1. 21 X 10* t, the leakage emission is 10. 24 t, and the net emission reduction is
1.13 % 10° t, which was equivalent to about 4. 19 X 10* t of standard coal CO, emissions. Therefore, the GHG emission

reduction measurement system of straw-based BNG project based on natural decomposition of straw constructed in this
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study is of great significance for improving the GHG emission reduction estimation methodology system of BNG project

and comprehensively evaluating the GHG emission reduction effect of BNG project.

Keywords crop straw; natural decomposition; BHG; GHG; carbon reduction
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Table 1 Main greenhouse gas emission sources within the boundary of straw BNG project
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Process flow chart of straw bio-natural gas project in Linzhang County, Hebei Province
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Table 2 Calculation parameters of greenhouse gas emission reduction in straw

bio-nature gas project in Linzhang County, Hebei Province

S8 Rk B LA IR 3
Parameter Parameter description Data Unit Data source
Foraw TR G A AT 5 1.3X10° t AR
EFcn, . FEFE AR IE R CH, HE R B 0.232X107° t/t [34]
EFx, 0. straw FEFF A SRJE i N O Hi ik 2 %% 0.136X107° t/t [34]
EF, AR T 5 0. 056 t/GJ [38]
Fliogas T H A 7 A R AR AR 1.346X 107 m’ AR
NCV, AW RIS E 0.034 GJ/m? TR N
FN A WA HLAE o AU = 1 1253 t T W
FP A YA HLRE v A = 679 t AR W
FK A YA HLAE Hh R P 1750 t AR W
EF, FUBE = GHG HET R %L 4.85 t/t [39]
EF,» BEAR A 7= GHG HE il &R 5K 0.71 t/t [39]
EF BPRE AR GHG HER R 5k 0. 36 t/t [39]
FS T CO, A & 21 000 t AR
EF., g CO, GHG HEt & %t 0.23 t/1t [40]
FT... AR I i 1 B0 S T R 165. 54 t AR W
NCV, 32 S AR P M 43 G/t [38]
EF, iZ R CO, HEA T 0.074 t/GJ [38]
FE, TRz e S 11 537. 14 MWh TR R
EF, IX 38k L 9 119 CO, HE il A F 1. 000 t/MWh [41]
FW, MEE YRR 673 m’ TR
Dey, H W) TSRS i R e 0.716 t/m’ [38]
Wen, 8 A= 4 R SR A R b 11 85 % T W
GWPcy, FH 5 11 4 33K 38 R T 4 25 t/t [38]
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FEMELHE Y 1. 66205 AW R AR AR HE i
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25 673.60 t,f FEAEL AR AT 20. 49 %0 s A= W A HLIE
B E R CO, B AR HE i & (CO. 4351 R
71 738. 33 F 25 830 t, 439l i FEMELL HEL Y 57. 24 %
1 20.61%.,
2.3.2 RBHKE

e T8 EL Al FF 3 A ) KBRS TR0 H HE = 54
8 2 A — 5 TR H 12 1738 ik B Ak A R
HE ;s 5 — 5 w2 I H is 47 I AR R HE . AR AR
KOO HERTHL 2019 4F, 1% T2 K iz e 4
() 1 2 SR HE R (LA CO, 1) 527, 46 t, T.FEIE 4T
rh DR R H AR B R R SR HE I O 11 537, 14+,
HRAE 3 C6) T8 AT %0 3% TRt is 47 5 B iR & M HE i
O 12 064,60 t, o, BATHL 7 A2 i TR = SR HE
s TR IS AT R HE R 1Y 95. 6890, J& T RE i 17 it
i rp 3 A IR AR HE TR .

2.3.3 wEHKF
TREMEFELEARAESHRSEE. H
15 A e BT A W KRR TR MY CO,

Lo A W) R AR SR AR T 2 A Bl i B L 7R A B
FEH AT, TR NI RS R W, 2019 4F i i &

FERFSLAE Y RAR R TR A KRR s i 673 m’
(CH, &% 85%0), M4E 10 TH8A A, % T. 7
82 HER R (CO,)10. 24 t, 5350 H HERE 1 0. 08% .
2.3.4 BEAKRBREE

L5 LAl An, 2019 ARG B RS AR S AE Y KRR TR
FERELRHE R (CO,) 125 325. 58 t, K124 46 416. 88 t
e CO, HECE s 3 B HE AL 12 064. 60 ., 2
AT 4 468. 37 t ARUESERY CO, HE I ; ik %8 HE ik
10,24 MY T 3. 79 t RUERERY CO, HEMR .
Ife T LAl AT 35 A8 ) R AR AR T R R & M HE i L
3, CH, 19 CO, #4b 5 R 25.N,0 1 CO,
A H N 29857

MR D T . 2019 45 I 7 B AS AP 3 A ) K

AOTORE G HE B O113 2500 74t MY T

41 944,72 t bRUEME R CO, HEMCE IR % S HE
LA, Z TRAEEFER A 13 70 AR AWK
RR1 346 1 m®, PGS IZ TR EEAE 1« B
FF (K 65A>,h%nﬁ¢ 871. 16 kg 1y CO, HE
AR 1 mt B KRR K S
8.41 kg CO, HEJik,

3 HEERFAEEVRASIBEESFTHRE
Table 3 Greenhouse gas emissions in Linzhang straw bio-nature gas project t
- H ik ST
i 5 HETS A NP RIS
(Lh CO, 11 (Lh CO, 11
Scene Emission source

Emission load Total emission

AT 48 85 it 2 083. 65
Natural decomposition of straw
LR/ P Sat=x{v 25 673. 60
Vi O Natural gas substitution
MR 125 325.58
Baseline 1 A HUIE 4L 71 738.33
Bio-organic fertilizer replacement
gk CO, AL 25 830. 00
Food-grade CO2 replacement
TR i T AR 527. 46
1 e Transport energy consumption for project
Project emission T g ;e 11 537.14 12 064. 60
Power consumption for project
1M &% HE ik LA Iz A7 M R HE 10. 24 10. 24

Leakage emission

Project operation leakage emission
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3.1 EYXRAKIETBHEN

AW TR EE RS FF I A ) KRR TR R & AU
U HE A 5 vk R 2 A TR TR A R FE R A B
AR BT IR B T AAE YRS FE A SR A i == AR
HEFCR AR A e LR ISR CDM. 7 3 24 0 3 HE il
St (25 BRERHE RO IR T Y . B TR G TR A
BRI T BE BN K AR AR W R R AR R g 58 e 43 AL
B 5 KT BB 2 B 57 R RS AT 1 SR 088 fige Sk
e T AT A TR I L B 0% TR B A0 A% B RS AT R AR
PR IR S TR IR = AR HE

AR 5T 1 I B FF 36 A4 9 R AR ST/ 95 % LA
I HHEBCE BB JIEAE. XS Li LR E R
Sl F IR OB R U0 T A K R FF LA 4 KRS T /R
R BIRIEGE 25 S 2L, i Bk gt s H LCA ik X% T /%
A A A JE T A IR AR HE OIS AT T 4 BT . 4
7RI L AR A 4 A A R HE PR SR
AP, A I i B RS AR AR KRR TR
F, 9 FE S B A v AR T SR W FIE SR A B L 7
AN BRI RE AT 19 SR 65 fifk il = /A 5 v 2 HE i 1)
THOLT SRR RARI TEEAE™ 1 m’ 4D
KRR (CH, #4=>85%)CO, fEftE N 0. 90 kg.
FEIE HECA B b, VE AR Al B X 3R 5T HE Y
M) 5 A » CO. HE B It 24 o7 300 5 HE AR 19 53. 4 %6 3 Hk
SRR R R B, CO, HERE 29 5 0 B HECE 1
34, 4% s TR TE WA HLIE AL 7= By B AN TR 18 By B
(UIERFF 25 A KRRz k) CO, HilaEd
B E R 7. 9% A 4. 4%, RIBESEDS RS
WAL AR A YRR A 3. 95 X 10° m® (CH, &%
=950 B ERF AR EY KRR TREI 7
WH B B AR 1 m® AR R R, CO, HET
it 2y 0. 82 kg 1% BU(H AR T A BF 584k 55 45 R
(0. 90 kg/m*) . ZRIEIE A5 HF 5¢ 58 i) 4F A 7 R 4R
S CO, HET e B A% T A< B 52 A 55 25 2R 1 Ji
PR AT 82 H A 5% b iz i B BURE S LA, LB
ETHEBEBRAE A Z R mrs. SRR
SEIR ML, SRR A5 B 5 k BLAE I HE RS 3R
5 rp S PR HE AR ) i K Y B T R VR AR Al
TR HHE SR A R 8 CO, HEMCER 20 5 151 B HEik
WY 72. 7% 5 TAHE AR B LB (53.4%0) , X
AJ fig 5 e 4 B Al B e AR 45 TR 2 OG5 i WE o PR
ROR BN B CO, HEHL & 25 5 8 A~ 100 3 HE il

19. 4% KT AHIEZE A8 5350 300 5 HERC L6 (34. 4 %)
Al RE S HIE BUTE R R I T84 % LAh s 1
EYPRBRTERATHEENSREE KRBT 2,
M A 5% 58 4] v 2R FH ) O Sy A 1) 2 30 =X T3k R R T
2. SRR LRI A5 RN — B0 & R
G AR GEIRIE R T ZS Tk kBT
ARG HAT K 2 B AE M s R g R A
o/ NP 23 e Sl i1 R BT s N 1 B 1 B ]
LA A ) R RS TR A T b Dy e X G b
B LIEAZARIRIE BT L Bk & R T2 w0 e
RETRER M 1 T & K B m A AT R s S 1 504
MR BERE NS — W R B RS Tk kB
ALY s B 25 T DR R IR B I 300 I 68 S i A7 AT 1
Al REE .
3.2 HYRAKARIBRESMERHE

AR FE AR A TR0 A I T LR A R AR ) KRR
TR AR HE R R B 113 250, 74 t CO, MY T
41 944. 72 t FRIESE) CO, Hejik i , ARG EE
SARWHER ). T REREAT A 1 m® YRR
S(CH, & =85%) KUk 2> 8. 41 kg CO, HEHL;
RETHFE 1 TREFF B0 2. 49 ¢ A9 CO, HEML. %
(B & F SRR AE o 45 R (R FE 1« TFG
FF /02 397, 83 kg B9 CO, HEMD . & X Fl 22
S04 32 D DR R AR 5 R HE PR 3 A 2
r ) S o 2 il i R R CDML ) k2 v i 3 3 0
HE B 1025 BRI V8 L i) R AR AR AR AT e HE T 5
M7 52 I 0 56 %0 1) F 9 4 R0 i T A i R f O
TN R B R R AN R A Bk A R iR A
B U HE B 2 O 22 o HE R - ik B B i A% B 2K
I SNt | HE TR B A S A T A
g AR,

ZE b AR AE o B AR RARR TR I H s 47
By B & SRR Y A R T s b B TR
BAT B B Ak A R YH AR O 40 1 R A | X T H
BATBY B AR HE AT T AR, SR, OF R A&
WS} I A 3 IR AR I8 T AR S A AN TR 38 1 iR AT
B . 185 S8 b v 5 20 AT A AR B 5 s £ oK
FEFF R il = AOUR HE R 000 3K 8 h L A
JE T Il e M R R R B ROK IR B R
HbAEE IS EOT 1 AR S R T IPCC (1 3R
A, R (RS FF A ) R AR R TR Ui = AR D HE
TR R R, A I 0 N — 2 i S B s, B
Jei o AT 25 LRI AN [ b XA 6] R AE P S A LA TA] T
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A AR AT B A W) R AR T R e B E A A
IR AN DIRE AT I A ) KRR R TR R A B L 5
Rk VAL 25 5 TR BIE T

4 & it

ARWEIE FELE WU .

DA 2% UNFCCC 75 2% fl IPCC H %
T SR AR, DA WD Oy R SR TR AR
FEFF FAR I v 2, @ v T RS AP EE A R AR R T
PR & AR T 5 vk . R AR E
FEME AR I HER L HE S by SR
5 B 3 A W) KSR A T R AN A7 AE IS A RS FT SR 85 it
HERC R MELR AR R AR AR i ) CO, B AR HE ik S
HELR A= W a WL [ B AN Ak R AR HE il 3 i 45 100 H
54 4 3z i ok R A A RRHHE I B iz 17 #R
T FEHE AT 5 W o 0 45 5 FF A2 0 R SR itk Tl A
T CO, HytEE .,

2) LAy b 4 R8s vl it v L RS AR BRAE P R AR AT
FRVE R ], iz A BIF 55 4 2 0 66 FF L A= ) R AR <UL
P & AR = T AR S X TR IR E R
AR (LD CO, )ik %) 113 250. 74 t, 204024
T 41 944, 72 ¢ bRUESERY CO, HEj . X 0 i
FRRLAL A FF 8 A= P R 4R R TR B AT B 3 %) ol HE 2%
Ao TEBEWELCHE R I HE ORI 8E HE A FEEL
Heb i e 3 8 125 325. 58 330 H Hedlc i ik 22
AEHERE 12 064. 60 t, T H HEHC LA HL T FE 5 HE ik
o 5T E HE R 8 95 % L b5 ik 8RR R A
A T3 H HE R ) 0. 08 %,
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