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SU DUNG PANH GIA VONG DPOI SAN PHAM (LCA)
CHO PANH GIA TAC PONG MOI TRUONG CUA HE THONG SAN XUAT

BIOGAS TAP TRUNG TU CHAT THAI RAN PO THI TRONG CAC TOA NHA
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Tom tat:

Nghién ciru tién hanh danh gid tic dong moi truong cia toan bg vong doi hé thong phan phoi khi
sinh hoc (blogas) s dung phuong phap danh gia vong doi san pham (LCA). Ket qud chi ra rang hé thong
phdn phéi biogas tdp trung tir thwe pham thira c6 thé giam mire do rii ro va cdt giam 6 nhiém khi nha kinh
trong cdc toa nha & dé thi mot cach ding ké. Két qua ciia nghién ciru ciing thé hién mét mang ludi cdc qud
trinh v6i muc dich xdc dinh ré cdc qud trinh ¢é kha ndng ton hai nhiéu nhdt dén méi truong ciing nhir cdc

qud trinh tiém ning trong viéc cdi tién thiét ké hé thong cung cap biogas.
Tir khoa: biogas, danh gia vong doi, xu Iy rac thai, hé thong phan phoi.

1. Dt van dé

Mot vai nghién cu’u vé linh vuc nang luong
cua Vlet Nam uoc tinh rang tong nguon nang luong
SO cap cung cap s¢ tang tur 42 tri¢u tan dau quy doi
(Mtoe) vao nam 2002 t6i khoang 142 Mtoe trong
nam 2030, tang gan 338%. Ngoai ra, Viét Nam s&
phai d6i mat véi tinh trang thiéu nang luong kéo dai
tu nam 2012, 2014 va dac bi¢t 2017 (ADB, 2009).

Ning luong tai tao dwoc cung cap dé dat
dugc loi thé déng ké cho viéc han ché va thich tmg
v6i bién d6i khi hau. Viéc st dung khi sinh hoc
(biogas) nhu mot ngudn thay thé s& gop phan lam
giam lugng khi thai CH, - mot trong hai loai khi nha
kinh gay 6 nhiém moéi truong nguy hiém hon CO,
21 lan (Ho Chul Shin va nnk, 2005).

Mot hé thong san xuat khi sinh hoc tai chd
trong khu vuc d6 thi dugc gidi thi¢u cho cac dy an
cai tao do thi do Bo Dét dai, Giao thong va Hang
hai tai Han Qudc. Trong du 4n nay, biogas dugc san
xuét tir thuc phém thira, c6 thé hoat dong nhu mét
hé thdng cung cap nang lugng 1y tuong, tai chd cho
khu vuc d6 thi khong chi ¢ Viét Nam ma con ¢ cac
nudc dang phat trién khac cho mang luéi phan phdi
khi d6t khu vuc thanh thi.

Van d& dat ra voi mot hé théng san xuét
biogas 1a cac van dé danh gia cac tic dong vé moi
truong cta hé théng. Do vay, phuong phap phat
trién nhat cho muc dich nay 1a danh gia vong doi
san pham (LCA). Mot s6 nghién ctu trudc day da
sir dung LCA dé dénh gia cho cac hé thong xur ly
phan compost tip trung (Sonesson va nnk, 2000;
Montserrat Zamorano va nnk, 2007), hé théng thiéu
dbt tir ho dan (Sven Lundie va nnk, 2005), tuy nhién
rat kho dé tién hanh so sanh cong nghé biogas trong
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diéu kién cuia hé théng ning lwong phan tan trong
bbi canh d6 thi. Bai bao nay nghién ctru ap dung
LCA vio hé thdng san xuét biogas trong mot khu
vuce d6 thi mat do cao véi cac nguén cung cép nang
lugng tlr cic nha may biogas tai chd, khac biét véi
cac LCA da thyc hién trude day.

2. Giai quyét véan dé

LCA 1a mot phuong phap danh gia vé tac
dong cua mot san pham ddi véi moi trudong & mdi
giai doan cta doi séng hitu dung cta no, tir luc 1a
nguyén liéu tho dén luc ché tao va s dung san
phdm boi mot khach hang dén khi phan huy cudi
cung. Nhiéu hé théng cho thuc hién LCA da duoc
xdy dung, nhung hu hét theo hudng da dinh nghia
boi ISO 1420, 13 mot phan cua Bo tiéu chudn ISO
14000.

Mot qua trinh LCA thuong dugc chia
lam 4 giai doan: (1) Xac dinh muc tiéu va pham
vi danh gia (Definition of the goal and scope) (2)
Phan tich kiém ké (Life cycle inventory analysis)
(3) Panh gia tac dong cua vong doi san pham (Life
cycle impact assessment) (4) Dién giai cac két qua
(Interpretation)

Xac dinh muc tiéu va pham vi danh gia
ciia hé thong

Muc tiéu: danh gia hé thong vé tac dong moi
truong cla viée san xuét, cung cip biogas trong khu
vuc d6 thi. Cac két qua duogc tinh toan qua viéc xem
xét toan bo vong doi hé thdng nham muc dich (1)
dinh luong tac dong moi trudng cua hé thdng cung
cAp nhién liéu (2) @& xudt qué trinh va cai tién dya
trén cac két qua.

Don vi chite ndng: Pon vi chitc nang cu thé
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dugc xac dinh boi hé théng dé ra 1a 24.414 TJ nhu
cau nhién liéu 1 nam can cung cap cho 3,068 ho dan
tai khu do6 thi My Dinh, Ha N¢i. Gia tri nay dugc
xac dinh tai h¢ thong cung cip biogas tai dia diém
thuc nghiém cho nhu ciu sui 4m va nhién liéu cho
dun nau.

Bién cua hé thong: Bién cia hé thong la
lwong nhién lidu ti€u thy cua 3,068 ho dan bao gém
cac qua trinh dugc xac dinh trong Hinh 1 dudi day.

D6i v6i bién ciia hé thong, cac két qua nghién
ctru khong tinh dén qué trinh phan phdi va sir dung
trong timg toa nha. Cac hoat dong chinh bao gom:
(1) San xuét biogas tir 18 toa nha (2) Nghién thuc
pham thira lam nguyén lidu diu vao cho bé u biogas
(3) Phan huy thuc pham thira trong bé 1 biogas (bao
gdm xay dung co s& ha ting cho cac bé chira, bé
phan tmg, bé dém, hoa chit can thiét).

vao sb ho dan trén mot t?mg, ) t?mg trong mot toa
nha nhu sau:
Béng 1. 4 nhom toa nha va so tram biogas

Nhom | SO ting | S6 hd dan | S6 toa nha
MD1 9 20 4
MD2 12 16 8
MD3 15 10 3
MD4 21 10 3

Thanh phan c6 trong thyc phdm thira, dit
li¢u dau vao, dau ra cua qua trinh phan huy cho moi
tram biogas dugc xac dinh nhu sau:

|
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Hinh 1. So' d6 khéi mé ta bién ciia hé thong nghién
cuu

Phirong phép dénh gid: Cac két qua kiém keé
dugc phan loai dua trén b chi tiéu Eco-Indicator
99 (H) dugc cung cip trong phan mém SimaPro ciia
hing Pre Consultants. B chi tiéu nay bao gdm céac
tac dong dén moi truong, tac dong dén sirc khoe con
nguoi, bam sat muc ti€u cua nghién ctru LCA.

Phan tich kiém ké

Bo dur liéu Ecoinvent v.2 va phén mém
SimaPro dugc su dung cho mot s6 dir liéu gia dinh
danh gia 6 nhiém lién quan dén nguyén liéu, nhién
liéu dAu vao cua cac qué trinh. Dir lidu dau vao cia
qué trinh phan hiy thyc phim thira cho biogas bao
gdm cac dit lidu vé nhu cau dién ning, nhiét va cac
thiét bi di kem.

Dua trén bién cua nghién ctru da xac dinh ¢
trén, 18 toa nha dugc chia thanh 4 nhém phu thudc

84  Khoa hgc & Cong nghé - S6 11/Thang 9 - 2016

Inputs to System Unit Amount | Outputs from system Unit Amount
Carbon! kg 0.868 | Foodwaste kg 1
Nitrogen® kg 0.033 | Methane? g 67
Phosphorus! kg 0.0038 | BOD5* g 14
Potassium’ kg 0.0093 | COD* g 56
Lead' kg 1E-5 | Ammonium? g 06
Cadmium’ kg 13E-7
Mercury? kg 28E-8
Copper' kg -34E-5
Chromium? kg -1E-5
Nickel! kg JE6
Zinc! kg S8E-5

‘Andras Baky, efal. 2003
*Jan-Olov Sundqvist, 1999
Hinh 2. Thanh phan cia 1 kg thue pham thira

[ Unit | MD1 | MD2 | MD3 | MD4
lI_npu_ts to system

[Food waste! kg $.76E4 9.64E4  7.67E4 1.1E3|
Infra storage vessel? I 1.2 79 6.3 9)
Infra reactor vessel? I 829) 912 724  1.04E3
Infra buffer vessel? I 156 171 134 194
Infra disposer’ I 62.4 68.6) 54.9 78
[Electricity Disposer® lkWh 560) 616| 490 700|
Heating lkWh 1.06E4 1.17E4) 9.27E3 1.32E4
Pumping® lkWh 1.48E3 1.64E3 1.31E3 1.87E3
|Agitating’ lkWh 1.31E4 1.57E4 1.09E4 1.8E4
INaOH* kg 631 694 552 788
Delivery van® [tkm 2.33 2.57] 2.04 2.92
[PVC B250¢ kg 4.48E3 4.93E3] 3.92E3 5.6E3
Qutputs from system

Potential Biogas’ MI 1.27E6 14E6 1.11Eq  1.59E6|
Hydrogen’ kg 4.02E4 4.42E4 3.51E4 5.02E4
[Fertilizer N¢ lkg 204 224 179 255
[Fertilizer P¢ lkg 29.5 32.4) 25.9 36.9)

ICalculated from assumptions of 0.25 kg food waste/p/d (KURC, 2007) !
2Adapted from life cycle inventory of the main, gassing reactor in one biogas plant (Joachim Kilian
Hartmann)
*InsinkE: ® Evolution Series® Di : 3-4 kWhiyear/disposer and assumptions of water
heating from 209C to 60°C, power of pumps (3 kW) and power of agitator (from 0.1 kW to 1.3 kW)
4Make assumption of 2 g of NaOH per kg feedstock

“Transportation of fertilizer as products from system

®Pipeline for food waste collection. 20 m/household with diameter of 110 mm (1 4kg/m)

"Potential biogas and hydrogen from reactor: 450 1 CHu/kg VS, 60 1 Hkg VS (KURC, 2007)

£0.0076 kg N/kg digestate, 0.0011 kg P/kg food waste digestate (Goran Finnveden, ef al. 2000)

Hinh 3. Di liéu dau vao, dau ra ciia qud trinh phdn
huy

Pinh gia tic dgng vong doi sin phim

Chuong trinh SimaPro duoc sir dung dé danh
gia kiém ké cic qua trinh. Sau qué trinh kiém ke,
cac tac dong moi truong cho vong doi cua 24.414
TJ biogas dugc tinh toan va cho két qua 1a biéu do
vong doi ctia hé théng 24.414 TJ biogas (Hinh 4).
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Cut-off: 2%

Hinh 4. Biéu do vong doi ciia hé thong

Két qua danh gia kiém ké cia 4 nhém MDI,
MD2, MD3, MD4 cho théy mat do trong toa nha
cang cao thi nhu cAu tiéu thu nguyén liéu, nhién liéu
va luong san pham cudi cung tao ra cua hé thong

cang cao. Bén nhom tac dong moéi truong da duoc
tinh toan va nhom tac dong “Bién d6i khi hau”
(Climate change) 1a nhom dang cha y dat -1.35E4
diém trén tong sb -1.73E4 diém:

BHEEESEEEEEEEbhLdhlbibliomnmua

Feodwaste BGPs-urban
[ (D) Asdfica tion| Eutrophication E550 Landuse [renl O Frosed fsls

Hinh 5. Két qud phan tich tong sé diém theo 4 nhom tac dong ciia mé hinh biogas phan tén
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Dién gidi cac két qua
Két qua danh gia tac dong chinh can cat
giam trong nhoém “Bién doi khi hau” 1a do muac do

st dung nang luong dién. Nguoc lai, khéi luong san

phim phan bon thu dugce va khi hydro tao thanh
1a hai san pham chinh gép phan lam giam dang ké
diém chi sb trong nhém “Bién ddi khi hau”, tuong
g 14 -195 diém va -3.93E3 diém:

) Blestrisity
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Hinh 6. Két qua phdn tich tong sé diém ciia nhém “Bién doi khi hdu”

Két qua hién thi & hinh 5 chi ra ring qua trinh
tiéu thy dién dé san xuat biogas lam cho 2 nhoém
tac dong “Kha nang gy ung thu” (Carcinogens) va
“Ecotoxicity” (Doc tinh sinh thai) c6 diém s6 cao
hon cac nhom khéac. Piéu nay co thé 1y giai 1a do
viée str dung cac ngudn tai nguyén lam nguyén liéu
dé san xudt dién cho san xuét biogas.

3. Két luén

Nghién ctru di tién hanh d4nh gia mo hinh
vong doi san phdm cta hé thong san xuit va cung
biogas phan tan cho mét khu vuce do thi. Cac nghién
ctru tiép theo vé xdy dung va phan tich cac kich
ban cung cdp ning lugng cho do thi, so sanh vai
cac ngudn ning luong tai tao va khong tai tao khac
nhau, phan tich cic qua trinh san xuét nhién liéu va

Tai liéu tham khdo

dua ra cac cai tién vé cong nghé co thé duoc tién
hanh dua trén cac két qua da thu dugce. Nhom gay
tac dong moi truong 16n nhat 1a nhém “Bién d6i khi
hau”, c6 sé diém cao nhit dugc giai thich 1a do qua
trinh tiéu thy dién cua hé thong biogas phan tan.
He¢ thong biogas phan tan di chimg to duoc wu thé
vuot troi khong nhitng trong viée 1am giam dang ké
tac dong moi truong cua qua trinh xir 1y chét thai
ma trong qua trinh cung cip ning luong bang kha
nang st dung khi tao thanh sinh nang luong cho
khu v d6 thi. D& gop phan lam giam tic dong moi
truong cua nhom “Bién ddi khi hau”, nghién ctru
chi ra ring cin ¢6 kich ban giam mtc tiéu thy ning
lwong dién, tin dung ngudn nhiét va dién san xut
tir tram biogas.
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USING LIFE CYCLE ASSESSMENT (LCA)
TO EVALUATE ENVIRONMENTAL IMPACTS OF BIOGAS DISTRIBUTED
GENERATION SYSTEMS FROM MUNICIPAL SOLID WASTE IN BUILDINGS

Abstract:

This paper accesses the environmental impacts over the entire life cycle of biogas distributed system
using a traditional life cycle assessment (LCA) methodology. The result shows that biogas distributed
system from municipal food waste could reduce vulnerabilities, and cut greenhouse gas emissions in a
considerable amount in buildings. The result also establishes a network of process to examine a large
number of paths to identify not only the phase emit the most environmentally damaging systems but the
promising process for improvement of biogas system design.

Keywords: biogas, life cycle, waste treatment, distribution system.
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