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Tom tat

Nghién citu nay nham ddnh gid hiéu qud kinh té va méi trudng cia hé thong tudn hoan chdt thdi cho mot ho
dan canh tdc cay thanh long két hop véi chin nuéi bo thit quy mé néng ho bang cong cu ddanh gid vong doi
(LCA - Life cycle assessment). Cdc gidi phdp trong mé hinh chii yéu bao gom viéc chuyén ddi sinh khéi thanh
long va phén xanh thanh phan hitu co, sau d6 dugc bon cho qud trinh canh tdc thanh long nhdam gidgm nhu ciu
phén bén héa hoc. Ngoai ra, nudc thdi phdt sinh tir qud trinh chdn nudi dugc xi Iy qua hé thong Biogas, bé
lang - loc va ao sinh hoc, sau d6 dugc tdi sit dung dé€ tuGi cho cay thanh long. Ddnh gid LCA dya trén dii liéu
thu thdp dugc tir cdc cudc khdo sdt thyc dia ciia cdc hé chan nudi thanh long, bo thit va cdc hé sé phdt thdi hién
6. Két qua cho thdy, tong lugng phdt thdi khi nha kinh ciia moé hinh dé xudt la 998,748578 kgCO2, lugng phdt
thdi nay chi yéu trong ndm ddu tién khi trién khai xdy dung méi cdc hang muc xii ly chdt thdi va vdn hanh, két
qua nay thip hon so vdi hé thong xii ly khdc. Trong dé, phdt thdi chiém ti 1¢ 16n trong hé thong lién quan dén
xi mang st dung trong giai doan xdy dyng, chiém ti 1¢ 68,94% so vdi cdc giai doan khdc.

Tis khéa: Trong thanh long, chan nudi gia siic, hé thong tudn hodn chdt thdi, quy mo ho gia dinh, ddnh gid vong
doi (LCA).

Ngay nhan bai: 14/1/2026; Ngay stia chita: 5/2/2026; Ngay duyét dang: 28/2/2026.

Proposing a closed-loop ecological model combining
some simple 4.0 technologies for households growing
dragon fruit and raising livestock on a small-scale farm

Abstract

This study aims to evaluate the economic and environmental effectiveness of a waste recycling system for a
household engaged in dragon fruit cultivation combined with beef cattle farming on a small-scale farm using a
life cycle assessment (LCA) tool. The solutions in the model primarily involve converting dragon fruit biomass
and green manure into organic fertilizer, which is then applied to dragon fruit cultivation to reduce the need for
chemical fertilizers. Additionally, wastewater generated from the livestock farming process is treated through
a biogas system, sedimentation and filtration tanks, and biological ponds, before being reused to irrigate the
dragon fruit plants. The LCA assessment is based on data collected from field surveys of dragon fruit and
beef cattle farming households and existing emission factors. The results show that the total greenhouse gas
emissions of the proposed model are 998,748578 kgCO2. These emissions are mainly generated in the first
year of construction and operation of the new waste treatment facilities, a figure lower than other treatment
systems. Of these, the largest proportion of emissions are related to the cement used during the construction
phase, accounting for 68,94% compared to other phases.

Keywords: Dragon fruit cultivation, livestock farming, waste recycling system, household scale, Life Cycle
Assessment (LCA).

JEL Classifications: 013, Q52, Q53, Q55.

PAT VAN PE cho phép cai tién cong nghé¢, ho trg vé quyét dinh trong

Phuong phap danh gia vong doi (LCA) gitip phan  viéc cai thién moi trudng trong tuong lai [2]. LCA la
tich céc tic dong toan dién dén mdi trudng bit dau ti  mot cong cu manh mé dua trén co s§ khoa hoc cé thé
qua trinh san xudt cho t6i khi san phdm dugc stt dung  do ludng va ddnh gia cac san phdm va mo hinh kinh
va tao thanh cdc loai chat thai, bang cach xac dinh ddu  doanh dén ti nén kinh t€ tuan hoan [3].
vao la nguyén liéu tho va dau ra la san pham chat thai Nghién ctiu cta E. Aleisa va cong su da st dung
va khi thai trong toan b vong doi, c6 thé cung cdp mot  cong cu LCA nhdm danh gia chit lugng ctia cac chét
btic tranh hoan chinh vé t6ng tic dong mai trudng [1].  dinh dudng dugc tudn hoan ti bun thai da qua xu ly
Viéc dp dung dénh gid vong doi ctia san phdm c6 thé  béng cach bén vao ddt nong nghiép thay vi chon lap
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hodc dét. Bon vi chtic ning dugc xac dinh theo lugng
nita (N), phét pho (P) va kali (K) dugc tudn hoan tu
bun thai da xu ly. Két qua cho thdy, tong cong 95% muic
giam dugc thuc hién bang cach tranh san xudt nito
nguyén chat va mot lugng dang ké khi thién nhién,
than d4, N O va dong dugc tiéu thu trong quad trinh
san xudt phan dam nguyén chat [4].

Trong ndng nghiép, nghién ctiu ctia S.K Awassthi va
codng su da dua ra cac hudng nghién ctiu da tiéu chi vé
viéc phat trién mot nha may xu ly chit thai gia suc theo
huéng kinh té tudn hoan. T goc do danh gid vong
doi (LCA) va chién lugc cta cdc mo hinh kinh doanh,
quan ly chat thai trong bdi canh bén viing vé kinh té
va moi trudng [5]. Tai Viét Nam, tdc gid Nguyén Thi
Thanh Hién va cong su da ap dung phuong phap LCA
dé danh gid tac dong moi trudng ctia hoat dong chin
nuoi bo thit, két qua cho thay viéc san xuit ngudn thic
an (co, bot bap, cdm hén hgp) cho bo la nguyén nhan
chinh lam gidm tu6i tho, giy suy giam s& lugng loai
sinh vét trong ty nhién va tiéu ton tai nguyén thién
nhién hiu han [6]. Tuy nhién, van chua thdy nghién
ctu vé dp dung phuong phédp LCA dé€ danh gid vé phat
thai khi nha kinh cho hé thong xt ly chat thai chan
nuoi, dac biét la phat thai tii cic cong trinh phu trg.

Nganh chdn nuéi va trong trot & Viét Nam da cé
nhiéu déng gbp quan trong cho su phat trién kinh té
- xa hoi cta dat nudc. Theo Nién giam thong ké ndm
2024, téng dan bo ca nudc dat 6.212,2 nghin con. Bén
canh d96, cay thanh long la mét trong nhiing cdy an
trdi quan trong cta nudc ta, dong gép ding ké cho
kim ngach xuét kh&u hoa qua tuoi ctia Viét Nam trong
nhiing ndm gan day (7, 8]. Theo Trung tdm Thong
tin Cong nghiép va Thuong mai (Bd Coéng Thuong),
dién tich thanh long ca nudc con hon 50.000 ha véi
san lugng thu hoach thanh long udc dat 147,3 nghin
tdn [8]. Tuy nhién, hoat dong san xudt thanh long va
chan nudi mot lugng 16n nude thai va phan thai gay
anh hudng tiéu cuc cho moi trudng. Ham lugng chat
dinh dudng trong nudc va phan kha cao, vi vay viéc
tan dung dugc mot phan chét dinh dudng 1a can thiét
nham giam thiéu 6 nhiém moi trudng. Trong d6, phan
gia stic 1a mot loai chét thai cé thé san sinh 1gi nhuin
néu dugc xt ly hop ly.

Mot s6 cach tiép can da dugc ap dung trén toan ciu
dé gidi quyét cac van délién quan dén moi trudng, nang
lugng va kinh té. Xt ly chét thai chin nuéi bo bing
Biogas dugc xem nhu giai phdp cong nghé “xanh” [9],
nhiéu nghién ctiu cling cho thay viéc st dung Biogas, U
phén hiiu co trong xt ly chét thai nudi bo quy mo nong
ho phé bién & mét s6 viing ndong thén Viét Nam [10].
Trong chin nuoi da c6 nhiéu giai phap xt Iy chat thai
mang lai hiéu qua cao, ching han nhu céc hé thong

NGHIEN CUU

nong nghiép tich hgp nhu mo hinh két hgp gitia trong
trot — ao [11], troéng trot — chdn nuoi [12, 13], trong
trot — ao — chan nuoi [14], va hé thong trong trot — ao
- chédn nudi - khi sinh hoc da déng vai tro quan trong
trong luu thong vat chédt va giam 6 nhiém mdi trudng.

Bai viét nay nhdm danh gia tinh bén viing vé mat
moi trudng va tinh toan hiéu qua kinh té cua cac giai
phdp dugc st dung trong cing mdt hé théng tudn
hoan chat thai cho ho nong dan trong thanh long két
hop chan nuoi bo quy mo6 nong ho dua trén cong cu
danh gia vong doi (LCA - Life Cycle Assessment) tap
trung danh gia phat thai khi nha kinh két hgp véi danh
gia chi phi vong doi (LCC - Life Cycle Costing) cho cac
san phdm sau thu héi la nudc thai sau hé thong xu ly
nhdm tdi stt dung tuéi cay thanh long, phan u ti canh
thanh long tia bo két hgp phan chuong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

Nghién ctiu nay sé danh gid vong doi va chi phi
vong doi ctia cac giai phap thu hoéi chat thai trong mé
hinh tuén hoan chat thai cho h néng dan c6 sinh ké
chinh la trong thanh long két hgp chdn nuoi bo tai xa
Téan Tién, tinh Ldm Dong. Khu vic nghién ctiu ¢é dién
tich khoang 12.000m? dién tich trong thanh long la
6.000m? (900 tru thanh long), dién tich chudng trai la
80m?, dién tich trong cd voi la 4.000m?, dién tich nha
la 100m? va dién tich con lai 1a dat tréng. Dac diém cta
ho dugc thé hién tai Bang 1 va Hinh 1.
Bang 1. Pac diém ctia nong ho

Hang muc Dién tich (S, m?)
Trong thanh long 6.000
Chuong trai 80
Trong co voi 4.000
Nha 100
Dit tréng 1.820

Trong hé thong canh tac hién tai, 6.000m?2 tréng thanh
long (900 try) trén 5 ndm tudi. Trung binh méi ndm ho
dung khoang 18 tidn bén phén hiiu co (phan chudng)
cho 2 14n bén, toan bd lugng phan dung st dung tu
phén chudéng ctia ho.

Hinh 2 cho thdy hién trang moi trudng ctia ho nhu
saw: D61 voi chat thai ran: phat sinh chu yéu ti qua
trinh chan nudi, trong trot. Phian bo dugc thu gom va
luu trd, bén cho cay thanh long. Canh thanh long tia
bd mdi nam 1 14n, trung binh 150 canh/try, tuong ting
khoang 50kg/try, nhu vy moi ndm phat thai ra moi
truong gan 45 tdn canh tia bo.

Nudc thai ctia khu vuc cht yéu la nude thai ti qua
trinh vé sinh chudng trai chdn nudi, nudc thai nay hién
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Hinh 2. Hién trang moi trudng cia ho dién hinh

tai chua dugc xt 1y va cho chay tran truc tiép ra moi
trudng. Vi tri ti€p nhén nudc thai la muong thoat nudc
tudi thanh long ctia khu vuc. Mui hoi, rudi, mudi phat
sinh cht yéu la do nudc thai ton dong.

Mo hinh dugc dé xuit dya trén cac s6 liéu thu thap
vé hién trang sinh k& ctia h¢ nhu Hinh 3. Giai phap
vé U phén hiiu co: 45 tidn canh thanh long tia bd cua
hé dan sé phdi tron véi 11,25 tdn phan bo tii chudng
b sung 112,5 lit ché phdm sinh hoc Biofert UPC. Sau
thoi gian tii 10 — 20 ngay, phan htiu co dat 16,87 tin
(ti 1¢ khoang 30% khoi lugng ban d4u). Lugng phin
bo con lai (khoang 33,46 tin/nam) sé dugc dung u
phin hiiu co v6i ché phim sinh hoc EM (Effective
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microorganisms) theo ti 1& 2-3 lit ché phdm/tédn. Sau
thoi gian 30 ngay, phan dugc u sé dat ti 1¢ khoang 60%
khoi lugng ban dau (khoang 20,08 tdn phén hiiu co).
Phén hiiu co t dugc sé duge bon cho cay thanh long.
Nudc thai ti chuong nudi khoang 0,21 m3/ngay.
dém dugc thu gom toan b vao Biogas 7m3. Nudc thai
sau Biogas dugc dan va B€ lang - loc 3 ngan thé tich
trii nudc 3m® theo do cao dia hinh, tai day dam bao
lang, loc can ciing nhu gidm néng d6 COD, BOD,, TSS
sau biogas. Sau do, toan bo nudc thai sé duge dan vao
Ao sinh hoc thé tich 20m3 dam bao kha ning luu nude
tt 30-50 ngay trudc khi tai st dung. Tai Ao sinh hoc
nudi thém ca tap va trong cac loai cay thuy sinh ban dia
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Hinh 3. M6 hinh tudn hoan chdt thdi cho ho dan trong thanh long két hgp chan nudi bo quy mo

nong ho tai xa Tan Tién, tinh Lam Dong

c6 thé st dung dung dé xti ly nudc thai nhu luc binh,
béo, rau mudng,... Nudc tai Ao sinh hoc dugc tudn
hoan tuéi cho cay thanh long. Ca thu dugc tai Ao sinh
hoc sé dung lam u dam c4, dam ca dugc dung cung cép
chét dinh dudng cho cay thanh long. Ngoai ra, khi sinh
hoc sinh ra tii Biogas sé dung cung cép cho nhu cau
néu an cua gia dinh (Hinh 3).

2.2. Phuong phdp nghién ciiu

2.2.1. Ddnh gid vong doi (LCA - Life Cycle
Assessment)

Cong cu danh gia vong doi (LCA) dugce ap dung
dé dénh gid nhiing téc dong moi trudng ctia md hinh
tudn hoan chat thai cho h¢ dan trong thanh long két
hgp chan nudi bo quy md néng ho, danh gia gom 4
budc: Xac dinh muc tiéu, pham vi danh gia, phén tich
kiém ké va dénh gia tic dong.

Muc tiéu ctia nghién ctfu la dénh gid phat thai CO,
va chi phi vong doi ctia cac giai phap tuéin chdt thai trong
mo hinh tuan hoan chét thai 4p dung cho nong h¢ trong
thanh long két hop chan nudi bo. Nghién ctiu danh gia
dya trén cac giai phdp tuan hoan tai nguyén nudc va chat
thai ran trong qua trinh xt Iy moi truong ctia ho dén,
khong can thiép vao qua trinh canh tac, chan nuoéi ctia ho.

Hinh 4 mé ta ranh gi6i ctia hé thong. Pham vi ctia
nghién ctdu tap trung vao viéc danh gia vong doi va chi

phi vong doi cia md hinh & giai doan xay dung cac hang
muc va van hanh dé san xuét phan htiu co va téi st dung
nudc thai. Dau vao la nudc thai, phan thai, nang lugng
st dung va cac vat liéu x4y dung cac hang muc. Daurala
phén htiu co va nguén nudc duge tudn hoan.

Don vi chtic nang (FU) trong nghién ctiu nay dugc
xac dinh 1a “1 kg” d6i v6i cac phuong an xt ly chat thai
rdn va “1 m®” d6i véi céc giai phap tudn hoan nudc thai.

Lugng phét thai CO, ctia hé thong sé lién quan dén
nguyén liéu va tiéu thy nang lugng: Viéc udc lugng
phét thai CO, lién quan dén vt liéu xay ding cdc hang
muc thu, @ phan hiiu co va tiéu thu dién d€ bom nudc.

Cong thic ti (1) va (2) dugc st dung dé tinh lugng
phét thai CO, trong h¢ théng cdc giai phdp dugc dé
xudt gom tinh todn ligng phat thai CO, lién quan dén
cac nguyén vt liéu, hoa chat st dung trong qua trinh
san xudt phan hiiu co va tai st dung nudc thai va tinh
toan lugng phét thai CO, lién quan dén tiéu thu dién.

Lugng phat thdi CO, lién quan dén cdc nguyén vat
liéu tham gia vao qua trinh xay dung, vdn hanh hé théng:

P, i=Qi xEFi 1)

Trong d6: Qi la khoi lugng vét liéu da duge st dung
(kg), EFi la hé s6 phat thai CO, tii viéc sdn xuat vat
liéu d6. Vi du vé i la loai vét liéu gach, xi mang, cat,
Composite va lugng phan thai tu bo.
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/[ Hé thong canh tic hién tai }—\

Hinh 4. Ranh gidi LCA ciia hé thong

Lugng phét thii CO, lién quan dén tiéu thu dién
dién) dugc xéc dinh bing cong thuc:
P eos, gien = Eueung X EF )

Trong do: E, , 1a sin ligng dién tiéu thu (kW);
EF 1a hé s6 phét thai CO, ti viéc sdn xuat di¢n.

2.2.2. Bdnh gid chi phi vong doi (LCC)

Dé giai quyét hiéu qua kinh té ctia cac giai phap
tudn hoan chat thai trong xtu ly chét thai ctia cay
thanh long két hgp véi chin nudi bo, LCC da dugc
tién hanh song song v6i LCA. Nghién ctu nay dua
trén dong tién thuc té€ d€ tranh chong chéo gitia LCA
moi trudng va LCC [15]. LCC bao gbém tét ca cac
chi phi lién quan dén hoat dong xti 1y chét thai ctia
hd noéng dan d6i v6i phé phdm canh thanh long va
chét thai chan nuoi. Di liéu kiém ké thu dugc trong
qué trinh LCA ¢6 thé dugc st dung dé€ xac dinh hau
hét cac chi phi nay. Dong nguyén liéu va nang lugng
thu dugc trong giai doan kiém ké LCA c6 thé dugc
nhan véi don gia ban cta san phdm san xudt dugc
hodc nhén véi gia thi trudng ctia san phdm mua. Lgi
nhuén cta mo hinh dé xuat dugc tinh bdng cong thiic
(3). Do sti dung moéc thoi gian la 1 ndm nén cong
thuc (3) khong ap dung lai suét.

L=Y¥B-3C (3)

Trong do: L la lgi nhuan ctia m6 hinh, C 1a chi phi,
B la doanh thu.

3. KET QUA VA THAO LUAN

3.1. Ddnh gid vong déi (LCA - Life Cycle
Assessment)

3.1.1. Phan tich kiém ké

Cac di liéu dugc thu thap trong giai doan phan
tich kiém ké gom: khéi lugng nguyén vt liéu dung
dé xay dung cac hang muc, phan thai diu vao, nguén
nudc thai, lugng that thoat va tiéu thu dién. Cac di
liéu dugc thu thip tu ho dan, dam bao d¢ tin cay cao.

Lugng dién tiéu thu cho qua trinh van hanh hé

(P

co2’

88 | TAP CHi MOITRUONG | $O 4/2026

thong xu ly dugc ghi nhan biang dong ho ghi chi s
riéng, bao gém dién tiéu thu cho viéc van hanh cac
thiét bi, & ddy mo hinh chi stt dung thiét bi dién cho hé
thong may bom nudc tii hé théng xt ly dén vuon. Cac
giai phap khong sti dung hoa chat. Khoi lugng nguyén
liéu san xudt phan htiu co (ti canh cay thanh long,
phan chudng) dugc tinh todn dua vao s6 liéu thuc té
do h¢ dan cung cap.

Cic s0 liéu thu thap dugc vé khoi lugng chat thai
ciing nhu kich thugc cdc hang muc bd trg dugc su
dung cho mo6 hinh dugc tom tat nhu Bang 2.

3.1.2. Danh gid phdt thdi khi nha kinh

Hé s6 phat thai nguyén vat liéu st dung trong mo
hinh tuén hoan chat thai dugc dya trén dinh mtc phat
thai nhu Bang 3.

Két qua kiém ké phat thai KNK ctia m6 hinh tuén
hoan chét thai ctia hd trong thanh long két hgp chan
nudi bo dugc thé hién & Bang 4.

Khéi lugng KNK ti nguyén liéu, lugng ning tiéu
thu cho 1m?® dugc tai st dung va 1kg phéan hiiu co dugc
san xuat dugc so d6 hoa bang so d6 Hinh 5.

Ung dung LCA cho m6 hinh tuén hoan chit thai
cho thanh long két hgp chin nuéi bo cho thdy dé san
xudt ra phan hawu co yéu cau phai lap dat, xay dung
cdc hang muc phu trg vi vay phét thai 1 lugng CO,
vao moi trudng. Theo két qua tinh todn, d€ san xuit
ra 1 kg phan hiu co yéu cau phai st dung 0,009472 kg
xi mang (tuong duong 0,007672 kgCO,), 0,022082 kg
gach (tuong duong 0,000004 kgCO,), 0,028415 kg cat
(tuong duong 0,000002 kgCO,), 0,000649 kg 6ng nhuya
PVC (tuong duong 0,001325kgCO0,), 1,209999 kg phan
(tuong duong 0,000149 kgCO,). Bén canh do, d€ tai su
dung 1m3 nudc thai yéu ciu phai stt dung 1,450432 kg
Composite (tiong duong 2,799333 kgCO,), 0,232069
kg 6ng nhya PVC (tiong duong 0,473421 kgCO,),
7,252158 kg xi ming (tuong duong 5,874248 kgCO,),
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Bang 2. Tém tét cac thong s6 diéu tra vé cac hang muc da dugc xiy dung

STT Hang muc Pon vi Két qua
S6 lugng bo con 7
Lugng nudc st dung trong 1 ngay lit 210
Téng lugng nudc trong 1 ndm m’ 76,65
Khéi lugng phan bo kg 57487,5
Khoi lugng canh thanh long kg 45000
DPinh mic chung Khoi lugng phén hiiu co kg 36952,25
Trong lugng 1 vién gach kg 1,6
Khoi lugng 1 bao xi mang kg 50
Khoi lugng ham Composite (7m?) Kg 100
Khéi lugng HDPE kg/m? 0,3
Khoi lugng 1 6ng nhya PVC Kg 8
S6 lugng gach cai 60
Khoi lugng gach kg 96
Ming tach phan Khéi lugng xi mang kg 50
(Kich thuéc: 1,4m x 0,7m x 0,7m) Khéi lugng cit kg 150
S6 lugng Ong cai 3
Khoi lugng 6ng kg 24
Biogas Khoi lugng bon kg 100
S6 lugng 6ng cai 1
(Kich thudc: 7 m® Duong kinh bé: 2,25 m) Khéi ligng 6ng ke 3
S6 lugng gach cai 648
Khéi lugng gach kg 1036,8
Bélang loc Khéi lugng xi ming kg 500
(Kich thudc: 3,0m x 1,0m x 1,0m) Khéi lugng cit kg 1500
S6 lugng 6ng cai 1
Khoi lugng 6ng kg 8
Dién tich bat HDPE m? 56,0
Khoi lugng bat HDPE kg 16,8
Ao sinh hoc Ong nhya PVC kg 8
May bom 1hp Cai 1
(Kich thudc: 4,0m x 5,0m x 1,0m) Mdy bom trong 1 gid m° 13
S6 nudc can bom trong 1 ndm kw 68,945
S6 dién can thiét st dung kw 3,83
S6 lugng gach cai 450
Khu & phén Khoi lugng gach kg 720
(Kich thudc: 3m x 3m x 0,5m) Khéi lugng xi méng kg 300
Khoi lugng cat kg 900
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Bang 3. Hé s6 phat thai nguyén vat liéu

NFTED Hé 56 phat thai (don vi/FU)
Giai doan LCA liéu st dung
co, CH, N0
Xi mang 0.81 kg/kg [16] - -
Gach 1.80E-04 kg/kg [17] - -
Mang tach phan © [ C4t xay dung 0,000063 kg/kg - -
Ong nudc - -
2,04 kg/kg [18
(nhya PVC) g/kg 18]
Composite 1.93 kg/kg [19] i i
Biogas ™ = -
Ong nuéc - -
2,04 kg/kg [18
(nhya PVC) g/kg 18]
Lip Xi mang 0.81 kg/kg [16]
dat Gach 1.80E-04 kg/kg [17] - -
Béling - loc
Cét xay dung 0,000063 ) )
C)ng nuéc - _
2,04 kg/kg [18
(nhua PVC) g/kg 18]
. Bat [6t ao - -
Ao sinh hoc ) 1,60 kg/kg [18]
(HDPE)
Xi mang 1.80E-04 kg/kg [17] - -
Khu @ phan © Gach 0.81 kg/kg [16] - -
Cét xay dung 0,000063 kg/kg - -
Mang tach phan © - - - -
Biogas - - - -
Van | Béling - loc ™ - - - -
hanh ~ p i i
M| Ao sinh hoc Dién (mdy 0,7221 kg/kW [20]
bom nudc)
Khu @ phan O™ | Phan bo 0.0044 g/kg VSa [21] | 0.0044 g/kg VSa [21]

15,038074 kg gach (tiong duong 0,002707 kgCO,),
21,756473 kg cat (tuong duong 0,001371kgCO,),
0,243672 kg mang chong thdm HDPE (tuong duong
0,389876 kgCO,), 0,055556 kW dién (tiong duong
0,040117 kgCO,), dién dugc dung dé van hanh méy
bom nudc tii Ao xt ly sinh hoc d€ tudi cay thanh long.

3.1.3. Ddnh gid chung

Qua trinh khao sat, kiém ké, thu théap s6 liéu tai
h¢ déan trong thanh long két hop chan nudi bo trén
dia ban xa Tan Tién, tinh Lam Pong dugc thuc hién
day da, dam bao do tin ciy cao. Cac s6 liéu tinh todn
phdt thai CO, dugc tinh todn ddm bao do chinh xéc.
Trong d6, phat thai chiém ti1é 16n trong hé thong lién
quan dén xi mang st dung trong giai doan xay dung,
chiém ti1¢ 68,94% so vé6i cac giai doan khac. Trong 1
ndm, hé thong xt ly chét thai cia hd dién hinh dugc
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dé xudt da phat thai 998,748578 kgCO,/ndm cho qud
trinh xt ly chat thai, két qua nay thap hon so véi hé
thong xt 1y khac.

3.2. Danh gid chi phi vong doi (LCC)

Chi phi, doanh thu va lgi nhuén ctia cac hang muc
dé xuét trong mo hinh dugc tdng hgp nhu Bang 5.

Bang 5 cho thdy cac giai phap tuan hoan nudc thai
va chdt thai ran trong canh tac thanh long va chin nu6i
bo tao ra cdc san phdm c6 gid tri nhu phén hiiu co, khi
sinh hoc. Nhin chung, cac giai phap nay mang lai lgi
nhuan cho hd din, cu thé v6i 1m?® nudec dugce tai st
dung ngusi dan duge hudng lgi 19.584,76 dong va lkg
phén hiiu co nguosi dan dugc hudng loi 3.949,93 dong.

4. KET LUAN

Céc hoat dong ctia mo hinh tuan hoan chat thai tai
cac hd dan trong thanh long va chan nuoi bo mang lai
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Bang 4. Két qua kiém ké phat thai KNK cua m6 hinh tuin hoan chit thai

Lugng nguyén vat o .
A A A s A kd A X Khl thal mél A r 2.
. Nguyén vat liéu | liéu st dung trén moi o Tong phat thai
Giai doan LCA i R don vi chiic nang
st dung don vi chiic nang CO, (KgCO,/ vu)
. (KgCO,/FU)
(unit/FU)
Ximdng 0,001353 0,001096 40,500
Gach 0,002598 0,0000005 0,017280
Mang tach phan
* Cét xay dung 0,004059 0,0000003 0,009450
Ong nudc (nhya
0,000649 0,001325 48,960
PVC)
Composite 1,450432 2,799333 193,000
Biogas ) éng nudc (nhuya
0,116035 0,236710 16,3200
PVCQC)
Lip Ximadng 7,252158 5,874248 405,00
dat Gach 15,038074 0,002707 0,186624
Béling -loc ™ | C4t xay dung 21,756473 0,001371 0,094500
éng nudc (nhua
0,116035 0,236710 16,320
PVCQC)
. Bat 6t ao
Ao sinh hgoc © 0,243672 0,389876 26,880
(HDPE)
Ximdng 0,008119 0,006576 243,000
Khu @ phan © Gach 0,019484 0,000004 0,129600
Cét xay dung 0,024356 0,000002 0,056700
Mang tach phan
® i i i )
Biogas - - - -
Van Béling - loc - - - -
hanh
. . bién (mdy bom
Ao sinh hoc ) 0,055556 0,040117 2,765844
nudce)
Khu @ phan © o
o Phén bo 1,209999 0,000149 5,508580
998,748578
Ghi chii:

(*) Bon vi chiic nang (FU) la 1 kg,

(**) Don vi chitc nang (FU) la 1 m’.

(***) V6i hé s0 sinh khi doi vdi 1kg chdt thdi rdn tit chdt thdi (bo) la 0.0044 g/kgCH,, [21].

Theo gid tri quy doi tiém ndng dm lén toan cdu (Global Warming potentials - GWP),

1 tan khi CH, gay hiéu ting KNK, 1 tdn CH, gdy hi¢u ting khi nha kinh tuong duong 28 tan CO, [22].
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[ 0.007672 kgCO; ]4—[ 0,009472 kg Xi méing ]_\
MO
[ 0,000004 kgCO; ]1—[ 0022082 kg gach ] .
HINH
4—' 0,028415 ke g l "
[ 0.000002 keCO, ] 2 cit — TUAN
[ 0.001325kgCO; ]4—[ 0.000649 kg nha PVC ] HOAN
[ 0,000149 kegCO, ]4—[ 1.200999 kg phan thai ]——’ CHAT
THAI
[ 2,799333 kgCO, ]1—[ 1,450432 kg composite ]_\ CHO
. CHAN
[ 5874248 kgCO, 7.252158 ke xi mang
NUOI
[ 0,002707 kgCO; ]q—[ 15.038074 ke gach ] . 1 m® nwée
GIA SUC .
[ 4—' 21756473 K ] A Quroc Gl
0001371 kgCO; ] 756473 ke cat UY N
S @ Mo st dung
3 e
o)
l 0040117 kgCO, In—' 0,055556kw dién l \ /

L1756 e thdl. |~

Hinh 5. Khoi lugng nguyén liéu, lugng ndng tiéu thy cho 1m? dugc tdi sit dung
va 1kg phan hiiu co dugc sdn xudt

Bang 5. Hiéu qua kinh t& ctia cic giai phdp tuin hoan chat thai

Gia tri kinh té
Theo gia trj thuc té Theo don vi chiic nang
Phuong an Chi phi diu tu Chi phi dau tu
xit by (ddng) Doanh thu . . (d6ng/FU) Doanh thu Loi
. Lgi nhuin . A
Van (dong) Van (dong/ FU) nhuin
Xay dun ; Xay dyn )
YERE | hanh YERE | hanh
Mang tach
o 800.200 0 0 -800.200 21,65 0 0 -21,65
phén ©
Biogas ™ 15.200.000 0 12.000.000 -3.200.000 | 220.465,59 156.555,77 | -46.413,81
Béling - loc ™ | 1.827.600 0 0 -1.827.600 26.508,09 0 0 -26.508,09
Ao sinh hoc ™ | 3.616.000 | 6.128 10.000.000 6.377.872 52.447,60 | 88,89 130.463,14 92.506,66
Khu @ phan © 1.050.000 0 147.810.000 | 146.760.000 28,41 0 4.000 3.971,59
Tong 22.493.800 | 6.128 | 169.810.000 | 147.310.072 - - - -

cac tdc dong mdi truong khac nhau. Trong doé viéc
stt dung vat liéu d€ 1ap dit, xay dung cac cong trinh
phu trg c¢6 anh hudng manh mé dén GWP khi danh
gia kha nang phat thai KNK cta chung dua trén
LCA. Qua trinh xay dung, st dung xi ming gay phat
thai ligng I6n CO,. Bén canh do, hé thong cac giai
phép tudn hoan chit thai cho h¢ trong thanh long
két hgp chan nudi bo dién hinh tai tinh Lam Dong
cho théy lgi ich kinh t€ khi v6i 1m® nudc dugc tai
st dung ngudi dan dugc hudng lgi 19.584,76 dong
va lkg phan Compost nguoi dan dugc huong loi
3.949,93 déng.
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T nhting két qua nghién ctiu, Nhém tac gia dua ra
mot s6 khuyén nghi huéng dén giam khi nha kinh trong
xt ly chét thai nong nghiép: V& phia Nha nudc, can ddy
manh hon niia viéc thyc hién chién lugc phit trién
nganh chin nuoéi theo huéng bén viing va ho trg chi phi
x4y dung lién quan dén tudn hoan chét thai nhim giam
lugng phat thai khi nha kinh, bao vé ngudn tai nguyén
nudc va dat & cac khu vuc canh téc, chdn nuéi. Vé phia
ho dén, cin ap dung cong nghé xu Iy hién dai, cac giai
phdp mang tinh tudn hoan chét thai nhdm xu ly phan,
nudc thai chan nudi va phu phdm ndng nghiép nham
tai st dung ngudn tai nguyén nudc va phan bén hiiu co.



Gi6i han ctia nghién ctiu nay la tinh toan lugng
phat thai khi nha kinh cho m6 hinh xti Iy chét thai theo
hudéng sinh thai khép kin theo gia dinh hé s6 phat thai,
pham vi chi 1 nam va chua xem xét cac chi s6 LCA
khac (nhu axit héa, pht dudng). Tinh toan lugng phat
thai CO, ctia cdc cong trinh phu trg dugc tinh cho nam
dau tién. Khi mo hinh van hanh 6n dinh cho nhiing
nam tiép theo, lugng phat thai CO, sé giam di dang ké
do khong xay dung méi.

Loi cam on: Nghién ciiu dugc tai trg bdi Dai hoc
Qudc gia Thanh phé H6 Chi Minh (DHQG-HCM) trong
khuon kho dé tai ma s6 C2023-24-01m
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