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ABSTRACT

Black soldier flies are an environmentally friendly resource insect and
an important part of the natural debris food chain. They can quickly process
organic resources from livestock and poultry and convert them into insect
protein as an animal protein substitute for feed, replacing soybean meal or
fish meal. Moreover, the resulting larvae can be used as natural soil
improvement materials, which can improve the generally acidic farmland
soil and achieve the three sustainable development goals of resource
recycling, agricultural and livestock production, and environmental
conservation. Many studies have confirmed the advantages of black soldier
flies in processing organic waste, and they can even replace the functions
of traditional incinerators. In addition, the government in our country has
combined relevant policies related to achieving net-zero carbon emissions
by 2050 in recent years and applied the "BIO-BSF System" to reduce
carbon emissions.

Achieving net-zero carbon emissions by 2050 is the primary goal of
many countries in recent years to suppress greenhouse gas emissions, and

the government in our country has adopted various response measures to



follow this trend. This study mainly focuses on exploring the carbon
emissions of black soldier flies in carbon sequestration in Penghu Prison.
Due to the large number of inmates in the prison, the amount of daily
kitchen waste is astonishing. This study will explore the benefits and
related impacts brought by black soldier flies in Penghu Prison. It will
focus on the effectiveness of black soldier flies in solving kitchen waste
and combine the differences in carbon footprint results as the main research
axis to understand the average annual CO2 emissions and carbon
absorption in Penghu Prison after using this method, and compare
greenhouse gas emissions with other methods such as incineration and
composting. Finally, relevant suggestions for the application of this

technology in carbon sequestration are proposed.

Keywords: Black Soldier Fly, Net-zero Carbon Emissions,

Greenhouse Gases, Carbon Footprint
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A 453 P B E A 4535 P B E

z°kE 75.94(%) N 0.94(%)
& i 5.48(%) P 0.24(%)
v R 18.58(%) K 0.18(%)
B g ##BME 1308(Kcal/Kg) C 11.26(%)
Mg B E  798(Kcal/Kg) H 1.81(%)
pH 6.05 O 9.68(%)

EC 39,200(pumho/cm) C/N 11.98

FoRL AR 5 AP FORPR B R & (2003)

AR 2 = BB AR 2 e (7 GHGs £ B3 A P R
BEPE R RSBy T o 11l EEPET RV RAE
176660 2 7 > 4345 IPCC 2. = & » Z #-2 f# 5 * 98(Gg)2 & = > 7]
PH R E S L 0.17666Gg/E 0 @ & GHGs 2B E ¢ e
WEET Y R P g 2 2 IPCCHg 3 2348 2 2 2 ¢ KW(%)~C(%)-
EF ~ GWP 2. % A e @73t 8 > 37 KW(%)=75.94(%) ~
C(%)=11.26 ~ EF=0.6 ~ GWP=298 o 1/ 4 f 3 ;\ & {7 g ga pk » H 2+ & iff
A 5

44
GHGs Emission = K X (1 —KW) x C X (ﬁ)

St

¢

K=0.17666Gg ~ KW(%)=75.94(%)~ C(%)=11.26 ~EF=0.6 - GWP=298
H- B 8% 5

GHGs Emission = 0.17666 x (1 — 75.94%) x 11.26% X

(g) =0.01754864829 (Gg)
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= E:I'-v.

AN

M=0.17666-0.1341556-0.00968097=0.03282343(Gg) ;
F 5 3% 3 (g) = IPCC #2%dp» 2% > EF B3R 3 0.6
GWP=298
GHGs Emission = (0.03282343 x 0.6) X 1073 x 298=0.00586882928
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Empty | Empty Cell | Larvae | Residues | CO.[kg] | CH,[g] |N:0|[g]| NH;[g]
Cell [ke] [ke]

Orange 17-52 | 180—422 | 77—-147 0.3—-0.9 0.04— 0.0—78
peels 0.1

BC 14—64 23—243 47-62 0.07—2.2 | 1.4-5.2 | 5.4—342
trimmings

FWcontrol | 142+7 | 134+7 | 115+33 |0.06+£0.01(0.6+0.1| 1.8 £1.3
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Food 120— | 570—640 | 92—-100 1.0-3.0 |0.19-1.0| Below
waste? 190 detection
limit
Biowaste® | 220 320 - 0.4 8.6 -
Food 19—136 - 26—48 | 0.06-0.79 | 0.06— 0.05—
wastec 0.50 0.50
F 4L %k : Lindberg et al. (2022)
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https://www.sciencedirect.com/science/article/pii/S0959652622001949#tbl4fna
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EP A v 3g 5w Bk i
B4 (Gg) 0.17666Gg
KW(%) 75.94
C(%) 11.26
EF 0.6(g)
GWP 298(& H i) 0.009
GHGs #3<§ (Gg) 0.01754 0.00587 0.00159

TR R A B

Fd 447 v F AP P £ R D2 GHGs #%
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#37 GHGs #7% £ 5 0.00587 > @ 2. -ki= ek it 22 GHGs #£< 5
0.00159 > @ 2 7 0200 fRD| 2 K= Brépd 2 3 N A uRiEe g
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44 BHETRE kI3 R N RTRRRE

w2 R FpF P enp i B2 T3 E S AT
PRk LA BT E AT 2 R R TR AMEE
SURNELN o § R RS UL SRR S LS
Brép AL R ko Ti0E 0 B R S 342892 27 0 R E 0 L
FokJR R % 342892 e m BB L A LS B AT % B - =
B35 F L BP T Ry bl & p?rsftggmﬁ%g@g, AN

PEE e R TR ASL H R TS P AR X AR @

41



PSR R TR T AT Y 112022 £h528F 0 - X 3
PR EER SR T AR BE IS P PEETE > I At
g * P2 BREE o

e F (W)« @ * ) pEH)
1000
(2200W + 4000W) * 15  52)

1000

rE#K=

P REERE R R K=
= 4836 2/ #
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