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Environmental Impact and Economic Benefits Analysis of Composting Apple

Pruning Branches Based on Life Cycle Assessment

LI Yujia, KANG Yilin, OUYANG Yugian, SHAO Lei

(Yantai Institute of China Agricultural University, Yantai Shandong 264670, China)
Abstract: In order to provide reference for improvement of apple pruning branch fertilization treatment process, environmental impact
of apple pruning branch fermentation composting treatment mode by using life cycle assessment was analyzed, and fertilization potential,
economic benefits and pollutant emissions of each step of branch treatment were assessed. Results showed that, total amount of pollut-
ants produced per functional unit of apple pruned branches treatment was 76.0219 kg, CO, emissions accounted for 96.79% of total emis-
sions, which led to a higher impact of global warming on environment than acidification and eutrophication. Pollutant gas emissions
from crushing and packing process, autoclaving of materials, branch crushing and composting process stages accounted for 38.26%,
27.22%, 21.04% and 10.85% of total emissions respectively. Treatment cost of apple pruning branch was 515 yuan/t and economic be-
nefit was 285 yuan/t. Organic fertilizer produced by processing 1 t of apple paper strips could replace urea, calcium superphosphate and
potassium sulphate by 61.3, 120 and 13.2 kg, respectively.
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Fig. 1 Flow chart of apple pruning branches composting
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Tab. 1 Physical and chemical properties of organic fertilizer products
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Tab. 2 Equipment power and processing capacity
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Tab.3 Emission coefficients of pollutants in process of
electricity production
Hifii: kg/ (KW *h)
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Tab. 4 Pollutant emissions from diesel combustion
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Tab.5 Emissions of pollutants from combustion of liquefied

petroleum gas

Hfi. mg/kg
5 e ) 2 5 Co, Cco NOy
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Tab. 6 Emissions of pollutants during urea production
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Tab. 7 Equivalent coefficients for environmental impact types and

main impact factors
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Tab. 8 World environmental impact potential per capita

555 5% e 28 7 ST S
S ERAFIE/ (kgCOeqv * 4E1) 8700
A BT K/ (kgSOeqv » 471 35
wE IR/ (kgPOFeqv + FE1) 59

1.2.3.4  JIIAGTEAL

TS B Ay 2 X6 S ) B 358 5% M 288 784 %) 5% o 8 38 B A 7
HeF, ArBess B RACE , feJa A PREE 5 v ) i A
YR IEEAG = (3) 5

w; = W,N; (3>

Hf w—— IR PR R P {E
55 i MRERBERZ N AL
N—55 i FhERSE AR AL 5 R v (E

ARIFFEIMBOTAT S 88 22 s, 13—
AL 35 B A BRAS B T ) . AR IRARE ) R 51k
AL R BT 0.36., 0.32 F10.32,

1.3 BERER

RIS SR E BT R AR T T, RS R
BRI A MR A A . B BT R BUR R
(46-0-0) . TWEERES (0-12-0) . BREZEF (0-0-50) ,
3 A MUIE R AR AR AT 1) 5 43 BT 32 SRR A& B A 45 1)
NERHETE T -

14 ZFHN#=

SpE SRR 16 B A 2% HE O Ab B A B AR 45 A A0 555 RO
(ERBHEBR S, IRE . KW, 2800, Wika
M) L A NTHE S, A%k, &
FYFIH; AT H B S A HLAE .



EWAE S FETE AR AR RS BT A AN AL BRI R 0 B 22508045 4 77

2 HRESMH

21 H£oBEHSEWHRBRS W

Ty Re B A7 3P SR ARG B A 2% HE T Ak B 7R A= A J] 4
PR HFE LR 42.87kW < h, WAL AR 6.67 kg, 4
M 03188 kg, 7 AEMTE YL B i 76.021 9 kg, H
CO, i B HERE 19 96.79%. K 9 A, Zb K
3 A0 2 B B R T 3 e ) 5 B 3 R 20.692 4
29.084 6 kg, B AN AR T205 Y W HE R B
27.22% F1 38.26%; iy wEALBE By Be ) CO,. CO. NOy
SO, HE i fe K, 43 ) i & S HEICER 1 38.78% .
55.14%. 58.83% Al 62.20%; HEACFBEAY CH,. NH, #l
COD ik i e K, Z3 o o & B B HECE 1Y 63.46%.
100% F1 100%.
22 INEEMWHH

FH S 10 T, DIREEAV 32 SLA A& B A S5 0 Ak 3
7 i R A AR i A ERASBE VT ) . IRBE R AL 1 AN
BT S35 R 93.066 5. 3.1573 F10.4728, CO,
e A BRAR W 1) B N 2 —, SRR HE Y A
SRMENE A B Ao R rh 42 BRAS B 0 ) KT IR B R AL v 1 F0
BESRE T, FEFREAELE AT COo, MHEK
b AR 96.79% (£ 9) o H#E 11 A Al
T it B A7 3 SRR A% B A 25 M A Ak B A A J) 4 e e o
HIZEE FREE LT 17 0.0354, 2BRASHE | FREEERAL I
B E SR A0 B PR 55 e 45 800 0 0.003 9. 0.0289 FI
0.002 6, HV Ak 34 1y i B0 37 J R & B A 5% 7 A 1 4 BR
RV T . IEERRALVE T R R B SRR 1 4 AR S T
IR AIIEREE M 114 0.39% . 2.89% 1 0.26%.
23 EBRLEHSH

SRR S0 AT A 78 TR LT . AUBE R A
JCRB, RFFPELETHIL 4T ¢, THEA
(N) . 2@ (P,O,) FMeH (K,0) B354 1880,

960 F1 440 t, PrEMIRE . o BERRES FGR IR 1 1Y 5
W 3065, 6000 1 660 t, FMRIRZ 2390 Jo/t. i W
R4S 950 JT/t FIFLERHR 4 500 JT/t, A UL H ] 454
AR A 1600 J7IC/AE
24 ZEFWESM

AEAC PR RBHME TR 45 5 T t, TR K 10001t
RIERF 50 t, THFEMALATIA 333.5t, 449 15940 kg,
ATEAHUIE 4 77t (40 kg/4%) o AFHA 2574 o0, 4
& 4000 JoG, PréEHS R RE AN SRS B A 4
FAERUR 515 96, TR 285 6, WNEE 12 Fk.
3 iFig
3.1 ERBHME BT S HEIR A IR INE T

SRR B A Ak AL AL B AR v, A BRAR IR X 3R
B ARk = TR Ak, & E R R BEE Co,
AIHERCE = T AT Y, 7 SHECR Y 96.79%

o3 A0 2 B B ™ A 1 ¥ e SR HE s o o R
1) 38.26%, HiH CO,. CO. NOy Fl SO, HEM & = T H
B Be, Aol 45 B S HE R 38.78%. 55.14%.
58.83% Fl1 62.20%. AR Z I BOHL T I AR = AR TS
PrHEsc, T Rk s S, B T
THFE, MFRAC T A A 5 BB i o

AR TR B B A E B 2 A2 2 SRR A 26 v o o3 A 1)
KRITE . ARG, TR RE AL AL 5575 T
FEMAL AT 6.67 kg, AR I T5 Yo SR HE RO |5 S HE
Y 27.22% BUHPVE K B3 1] 2 3015 e )
FIHERL, RAEDE AR TR T4k A4, e HERR B B
AT 5 0 00 0 £ 4 2 B 7 ik i B R R 2 R Al
B A T2,

3 1 By B SR FH A v sk i o R RE 2R R L TR
220 kW, 7oA BT5 Qe SR HERCR: i S HERCR Y 21.04%.
B, FRARARRE, TIREEXS LT LA

®9 FERMEHUMEERLELESEAPENRTLEYHRE

Tab.9 Inventory of pollutant emissions at various stages of life cycle of apple pruning branches composting treatments

5 e M 20 Co, co CH, NOy NH, SO, COD
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Tab. 10 Environmental impact potential of apple pruning branches

composting treatment
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Tab. 11 Environmental impact index of apple pruning branches
composting treatment
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Tab. 12 Economic benefits of apple pruning branches composting

treatment
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