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Abstract  To reduce carbon emissions and mitigate climate change ,based on concept of carbon footprint (CF) of a
product,a case study of CF for flour production in North China Plain was calculated by life cycle assessment (LCA).On
the basis of CF research, carbon labels of product and countermeasures and suggestions were discussed. The results
indicated that the CF of different class flour productions were 0.98 — 1. 07 kg/kg(CO,-eq). Among CF components of
different type flours,chemical fertilizer and energy consumption of irrigation were the main components, which occupied
47 % and 29% of the total CF. The results would provide theoretical bases for energy conservation and carbon emission
reduction in flour production in China. In the future, China should not only lower the carbon emission of the product
process, but also establish the carbon label system by establishing and improving the CF of the database, developing
the standards of carbon label of agriculture productions, introducing the third-party agency. integrating carbon trade
market and economic market,and connecting domestic and international market to complete the whole carbon labeling
system and mitigate the changing climate.
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Fig. 1 Calculation process of carbon footprint for certain production
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Note:4B:four shelling,6M:six reductions, 1S:one tail rolls, 1T :one filtrate. According to grinding

the aperture size.after a lot of different aperture size of grinding screen in grinding it is divided into

shelling, reduction and tail rolls, the grinding method called light research subdivision milling method.
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Fig. 2 System boundary of flour carbon footprint
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Table 1 Carbon footprint of wheat production process
o B HERC T/ P B S/
S/
mH ) (kg/kg) (kg/kg)
(kg/hm?) .
Item Index of Carbon footprint
Amount
carbon emission per unit of production
AR BEH Fungicide 7. 84 10. 57 0.01
A HF| Pesticides 15. 60 16. 61 0.03
4 # 5] Herbicide 14.91 10. 15 0.02
HEPE Trrigation 1316.50 1.23 0.21
Fh ¥ Seeds 251.75 0.58 0.02
454 B Compound fertilizer 705. 00 1.77 0.16
JR % Urea 585. 00 2.39 0.18
43 N, O HEji Soil N, O emission — 0.02 0.03
e Mk HEL Diesel total carbon emissions — 0. 89 0.01
Lk Rtk HE i Diesel combustion emissions 0. 89 0.03
Bk HEL Total carbon emissions 0.70

T < e HE R R T 80308 51 98 - CLCD 0. 7 .Ecoinvent 2. 2,

Note:carbon emission factor data sources: CLCD 0. 7,Ecoinvent 2. 2.
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FAR B B HE 5 43 51 k0. 080, 0. 080 F1 0. 079
kg/kg,
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Table 2 Carbon footprint of flour processing
T By 28 A FERE/ (KW - h/kg)  BRHFICH T/ (kg/kW « DD BN AR R T/ (kg/kg)
Flour type Electricity consumption Emission factors Carbon footprint per unit of production
B ok 0. 065 1.229 0.080
Second class flour
] 0. 065 1. 229 0. 080
First class flour
ki My 0. 064 1.229 0.079
Common flour
T W HE TN F 088 K 5 - CLCD 0. 7 \Ecoinvent 2. 2,
Note:carbon emission factor data sources: CLCD 0. 7,Ecoinvent 2. 2.
F3 EHTEREIT
Table 3 Carbon footprint of transportation
s . ) B 7R R S/
B2 R o e b iz i #E B /km TR HE R T/
iz Hi i £k (kg/kg)
Type of Transport kg/(t * km)
Transport routes Carbon footprint per
transportation distances Emission factors
unit of production
O\ BB Rt 2 TRy T 15.5 0.172 0.000 33
Road transport
NSt ) kT B AT 20. 8 0.172 0.000 45
Road transport
S HE T 0. 000 78

Total carbon emissions

i HE A T 5 s Sl U . CLCD 0. 7 Ecoinvent 2. 2,

Note:carbon emission factor data sources: CLCD 0. 7.Ecoinvent 2. 2.
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BT 3 E IR 2 A S0 I Ry N A A R R AR TR N Tk

* 4

R R . AR o 3 AR R
By EE— A FBR Y, AR B 5 45 L L K R — R A
BRBY B A 25 B 43 0l AR A 1. 07,10 01 A 0. 98
kg/kg.,
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Table 4 Carbon footprint of three types of flour processing

kg/kg

—— IR R RS R L R e 2 sl R R R BRAR A AR (R D
Flour type Carbon footprint Carbon footprint Carbon footprint Carbon label value
in wheat production in flour processing in transportation (Total carbon footprint)
L ) 0.99 0. 080 0.000 78 1.07
Second class flour
Hr— 0.93 0. 080 0.000 78 1.01
First class flour
by s 0.90 0.079 0.000 78 0.98

Common flour




194

0 R = I A N 4

2018 4 55 23 %

S AW AR R TR AR 1 ke TR BT
7 B R EBE 7 29 0 BB 2500, K
AR 2200 OB I T B ke 800 (3R 5) T
A AT 2R % e HIE IR W 5/ DRI T A 7 v o B
R SR 32 B T ek D /N A A e A P AR
AL B8 4 o LR T 7 R B S A o 1k i

T A 3 AR R IR O 0 T A AR R R B
T RE R 1R A 7 2 A e A B HE Y R AR )
w B AR RS T R BAL  DLR LA T P
TEHBERC & AL 3h 1 2 on e Al I AR 3R s A
B AR R LI R A A U S R BE AN R 4
7 T A O e

x5 =TEMRISEEK

Table 5 Components of carbon footprint for the three classes of flour

i H Loy R —H Y}

Items Second class flour First class flour Common flour
2 H #] Fungicide ! 1.3 1.3
AT Pesticides 1.2 1.0 3.8
B B3 Herbicide .8 2.7 2.6
#EM Irrigation 9.6 28.0 26.9
7 Seeds .8 2.7 2.6
H 4B Compound fertilizer .5 21.3 20.5
JRZE Urea .4 24.0 23.1
+ 3 N, O HE Soil N, O emission .2 4.0 3.8
TR A5 T o R v g A T .0 8.0 7.9
Carbon footprint in flour processing
12 i i A R R T 1 0.1 0.1

Carbon footprint in transportation
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