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Bai nghién ciiu

Ap dung céng cu danh gia vong doi ( LCA - Life Cycle Assessment) va
chi phi vong doi (LCC - Life Cycle Costing) cho mé hinh thu hdi chat
thai trong hé théng nuéi tém siéu tham canh tinh Ca Mau

Nguyén Viét Thang'-*, Nguyén Thi Thu Thao?, Lé Thanh Hai', Nguyén Thi Phuong Thao'

TOM TAT

Bai viét nay nham danh gia tinh bén viing vé mat mai trudng va hiéu qua kinh té clia cac gidi phap
thu héi chat thai t mot hd nudi tdm siéu tham canh (nudi tdm trén ao trdi bat) dién hinh tai tinh
Ca Mau dua trén cong cu danh gid vong ddi (LCA - Life Cycle Assessment) tap trung danh gia phat
thai khi nha kinh két hop véi danh gié chi phi vong doi (LCC - Life Cycle Costing) cho cac sén pham
sau thu héi. Cac phuong an dugc xem xét dé x( ly nudc théi va bun hudng téi khéng phét thai clia
hé nuoi tom bao gém: i) xU Iy nudc thai bang hé théng cac ao ldng va ao x Iy sinh hog; ii) xUr Iy
bun bang bé biogas va lam compost. K&t qua cho thay phat thai khi nha kinh phan 1n thudc giai
doan van hanh (dién nang tiéu thu do van hanh may bom nudc tuan hoan tir Ao sinh hoc thir 2 vé
hé théng canh tac hién tai ctia ho), chiém ti 1é 29,5% so vai cac giai doan khéac. Hé thdng cac gidi
phép tuan hoan nudc thai va bun thai nudi tom siéu tham canh da dé xuat cho thay Igi ich vé kinh
té khiméi 1m3 nudc duoc tai st dung ngudi dan dugc hudng Igi 32,22 ddng va Tkg phan Compost
ngudi dan dugc hudng Igi 786,67 dong. Gidi han ctia nghién ctu la chua tinh toan dugc luong khi
nha kinh phat sinh ti ho hdp clia déng vat, thuc vat thiy sinh tham gia vao qua trinh xtt ly nudc
thai trong Ao xUt ly sinh hoc. Cudi cuing, tinh toan lugng phat thai CO, clia cac cong trinh phu trg
dugc tinh cho vu nuéi dau tién. Khi mé hinh van hanh én dinh cho nhiing nam tiép theo, lugng
phat thai CO, sé gidm di dang ké do khéng xay dung mai.
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Tinh Ca Mau dang phét trién lgi thé ctia nganh thuy
san, dac biét 1a nudi tdm do tinh c¢é dudng b bién
dai. Theo Nién gidm thong ké ndm 2022, tinh Ca Mau
c6 268.535 ha dién tich mit nudc nudi tdbm vdi san
lugng 227.768 tidn. Tuy nhién, hoat dong nudi tdm
phat sinh mot lugng 16n nudc thai va bun thai gay
anh huéng tiéu cuc cho moi trudng . Lugng bun
thai tif ao nudi tom dao dong tit 123-151 tan/ha/vy>.
Ham lugng chét dinh dudng trong bun ddy ao nudi

tom kha cao?

, Vi vy viéc tan dung dugc mot phan
chat dinh duéngla can thiét nham giam thi€u 6 nhiém
moi trudng >°.

D4 c6 nhiéu gidi phdp xt Iy chat thai nuoi tém, ching
han nhu st dung bun ddy ao nudi tom d€ san xuit

phan Compost >/

, stt dung bun ti a0 nuoi tom dé€ san
xudt khi sinh hoc®, ting dung vi tao d€ loai bé chit
thai trong nudc thai nuéi tém°,... Cac giai phap trén
ngoai viéc gitip gidm 6 nhiém con cé thé gitp ich cho
canh téc néng nghiép*. Trong cac giai phap nay, viéc
tich hgp nhiéu giai phap gitp thu hoi va tuan hoan

chét thai dugc xem 1a xu thé cta kinh té tudn hoan
giup phat trién nganh nu6i tom.

Phuong phap danh gia tinh bén viing vong doi (LCA)
gitp phan tich cac tdc dong toan dién dén moi trudng
bét ddu tit qud trinh san xudt cho t6i khi san phdm
dugc st dung va tao thanh cic loai chit thai, bing
cach xac dinh dau vao la nguyén liéu tho va dau ra
la san phim cht thai va khi thai trong toan b vong
doi, c6 thé cung cdp mot biic tranh hoan chinh vé téng
tac dong moi trudng !0, Viéc ap dung danh gia vong
doi ctia san phdm c6 thé cho phép cai tién cong nghé,
hé trg vé quyét dinh trong viéc cai thién moi trudng

trong tuong lai'!

. Da ¢6 cac nghién ctu danh gia
vong doi moi trudng cho hé théng nudi tdm bao gom:
Dbanh gia vong doi ctia hé thong nudi tom tudn hoan
trong nha cho thdy nudi téom chiém 95% nang lugng
sti dung trong vong doi va giy ra 82-99,6% ctia cac tac
ddng moi trudng trong hé théng vong dai'2. Két qua
phén tich vong doi ctia hé théng ao nudi ngoai troi
& Trung Qudc cho thdy giai doan canh tac ngoai troi
la giai doan quan trong gay ra nhiéu tic dong dang
ké nhit va chiém 50-77% tdng s6 tac dong (chu yéu

Trich dan bai bao nay: Thang NV, Thdo N T T, Hai L T, Thdo N T P. Ap dung céng cu danh gia vong doi
( LCA - Life Cycle Assessment) va chi phi vong d&i (LCC - Life Cycle Costing) cho mé hinh thu héi chat
thai trong hé théng nuéi tdm siéu tham canh tinh Ca Mau . Sci. Tech. Dev. J. - Sci. Earth Environ. 2024;
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do sti dung thic in, stt dung dién va xa nuéc thai) 13
Nghién ctiu da chi ra d€ san xuét 1 kg tom can 78-97
M] nang lugng, tao ra 5,7- 7,7 kg CO, va 0,11-0,19 kg
POy 13 Theo nhém tdc gid Carlos Jamil Bastidas, S., va
cong su (ndm 2023)'* @ phan tich vong ddi clia nudi
tom thé chén tring & tinh Guaya chi ra réng cac giai
doan chinh géy ra tdc dong mdi trudng véi ty 1é déng
g6p 1a 58,26%, trong khi viéc san xuét thiic &n cho tom
tai trang trai chiém 80,01% lugng khi thai CO,. Theo
téc gia Ferndndez-Gonzdlez va cong sy (ndm 2021) 1
da danh gia hiéu qua sinh thai clia san xuit nuoi tdom
& Mexico dua trén viéc ap dung phuong phap LCA
dé danh gid hiéu qua sinh théi ctia 38 trang trai nudi
tom ban thdm canh & Bang Sonora, két qua cho thay
quan ly thiic an va tiéu thu dién 13 nhiing diém quan
trong chinh trong hau hét cac loai tdc dong. Theo tdic
gid Herndndez Orozco va cong sy (ndm 2015) da xac
dinh hiéu suit méi trudng ctia nghé nudi tom & vung
Caribe ctia Colombia tit goc 6 phén tich vong doi,
két qua ctia nghién ctiu chi ra rang canh tac trong cac
ho chiém tit 83% dén 88% tong tic dong (lién quan
dén viéc st dung nhién liéu hoa thach va tiéu thu thuc
phém cin bing), tiép theo 1a van chuyén, ché bién va
trai giong. Gidm tiéu thu dau Diesel va cai thién ty
1é chuyén dai thic an dugc coi la giai phap thay thé
quan trong nhdm giam tdc dong moi trudng cla cac
san ph&m tdm c6 ngudn géc tit Colombia °. Theo tdc
gid Chang va cong sy (ndm 20 17)'7 da x4c dinh 05
yéu t6 hang dau vé lugng khi thai carbon véi don vi
chtic néng la 1kg tom, udc tinh lugng khi thai car-
bon ctia do st dung dién 13 2,0093 kgCO,/kg (chiém
29,39%), lugng khi thai carbon ctia thiic an la 1,6395
kgCO,/kg (chiém 23,98%), lugng khi thai carbon cua
nguyén liéu tho gian tiép 1a 1,4782 kgCO,/kg (chiém
21,62%), lugng khi thai carbon ctia xti 1y chat thai la
0,7783 kgCO,/kg (chiém 11,40%), lugng khi thai car-
bon ctia vin chuyén va lam lanh 14 0,7524 kgCO,/kg
(chiém 11,01%), dong thdi, két qua cho thdy xt ly
nudce thai la mot trong nhiing diém néng phat thai
trong toan bo vong doi. Méc du vay, cac danh gid nay
van thiéu cho hé thdng nudi tdm c6 tich hgp céc giai
phap xt ly chét thai trong hé thong nay.

Vi véy, thong qua viéc ap dung hai phuong phap danh
gid vong doi (LCA - Life Cycle Assessment) va danh
gid chi phi vong doi (LCC - Life Cycle Costing) trong
cong cu danh gia tinh bén viing vong doi méi truong
(LCSA - Life Cycle Sustainability Assessment), nghién
ctu nay én canh viéc tinh toan phat thai khi nha kinh
trong vong doi clia cdc san phim ti xt ly chat thai
nudi tom, cac dong tai chinh trong vong doi ctia ching
ciing dugc theo doi va phén tich. Nghién ctiu xem xét
danh gid tiém nang nong 1én toan cdu (GWP - Global
warming potential) khi ap dung LCA va danh gia tinh

kinh t€ ctia san phidm qua tét ca cac giai doan trong
vong doi. Két qua nghién citu sé giup cac nha quan
1y xéc dinh cic giai phép hiéu qua vé€ kinh t&€ va méi
trudng dé€lam co s& trién khai rong rai cho toan tinh.

VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vat liéu

Nghién ctiu nay sé danh gid vong ddi va chi phi vong
doi ctia cac giai phap thu hoi nudce thai va bun ao
hé th6éng nudi tdm siéu thdm canh cho ho dan dién
hinh la h¢ d4n Mach Dong Khdi tai xa Ta An Khuong
Nam, huyén Pam Doi, tinh Ca Mau (9°00°37.4°N
105°12’16.6”E). Khu vuc nghién ctiu c¢6 dién tich
khoéng 2,5 ha (Hinh 1) bao gom ao trii ldng, ao xt
1y cép, ao sdn sang, ao uong, ao nudi va cic cong trinh
phu trg. DPic diém cta ho nudi dugc thé hién tai
Bang 1. Péy 1a ho dién hinh cho nuéi tom siéu tham
canh (nudi tdbm trén ao trai bat) & tinh Ca Mau.
Hinh 2 mo6 ta hé théng canh tdc hién tai, trong do
ngudn nudc cdp cho cac ao nudi tit kénh gin dé (duge
ndi thong bang dng nhya PVC dudng kinh 114 mm)
va dugc luu chita trong Ao trit lang c6 dién tich 1a
5.000 m?. Sau d6, nudc dugc chay tran vao Ao xt ly
cép c6 dién tich 5000 m? nhim lang, loc, st dung mot
s6 hoa chit voi, thude tim dé xtt ly nude cip trude khi
cho vao ao nué6i nham dam bao chét lugng nudc t6t
nhiét tit ao nudi. Ao sdn sang ctia ho c6 dién tich 5000
m? dugc diing d€ trii nudc tit ao xi Iy c&p phuc vu cip
nudc cho ao uong va ao nudi. Ao uong vdicéd dién tich
300 m? dugc ding d€ nudi tom thai ky con nho (dusi
20 ngay tudi). Ao nuéi ¢ hd c6 téng dién tich 4.800
m? dugc dugc chia lam 04 ao c6 kich thudc nhu nhau
(mdi a0 1.200 m?) dung d€ nudi tom dén thu hoach,
moi vu nudi khoang 90 ngay. Céc ao nudi dugc 16t
bat chéng thdm nén trong qud trinh nudi, lugng nudce
phuc vu cho nu6i tdm chi bi thit thoat do b6c hon.
Lugng thic an ho cung cdp cho 04 ao nudi trong toan
vu la 25 tan.

Céac hang muc dau tu san xuét dugc sti dung cho nuoéi
tom siéu thAm canh ctia ho trong 1 vu nudi dugc thé
hién tai Bang 2.

Trong hé thong canh tic hién tai, nudc trong ao nuoi
sé& dugc thay thé khoang 20% lugng nudc trong ao
nudi trong 1 ngay. Trong qud trinh canh tac, sé
c6 mot lugng nudc that thoat do qua trinh bdc hoi
va nudc thai tii 6ng siphon (chiém khodng 2% thé
tich ao nudi). Nhu vdy, mbi ngay ao tom thai ra
moi truéng mét lugng nudc thai khoing 1.478,4 m>
(khoang 133.056 m3 trong 1 vu nuéi). Céc ao ling
bun va ao sinh hoc la nhiing vi du vé ao xti ly chdt thai
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Khu viee ao nuoi tom siéu thim canh Vi tri tié’p nhin chit thdi

Hinh 1: Hién trang ho nuéi tém dién hinh tai tinh Ca Mau

G i 5 e e £ 4 o s il 1 7 = P i i s 5 B —
i HE THONG CANH TAC HIEN TAI

—_— Déng nurde — Dongbin . I Ranh gidi hé théng canh tac hién tai

-

Hinh 2: So d6 hé théng canh tac hién tai
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Bang 1: Dac di€m ao nudi cia hé

Loai ao Dién tich (S, m2) S6 lugng Do sau (m) Thé tich (m3)

Ao trii lang 5000 1 2 10000

Ao xti Iy cdp 5000 1 2 10000

Ao sin sang 5000 1 1,4 6720

Ao uong 150 2 1,4 420

Ao nudi 1200 4 1,4 6720
Bang 2: Cac hang muc dau tu san xuat hién tai trong 1 vu nuédi

TT HANG MUC DVT SO LUQONG

1 Bat che ao san sang m? 6.500

2 Bat 16t ao uong m? 1.300

3 Bat 16t ao nu6i m? 7.800

4 Miay bom nuéc 3Hp, 2,2 kW Cai 12

5 May sut khi 3Hp, 2,2 kW; 1.500 vong/phut Cai 12

6 Quat 15 cdnh 3kW Bo 20

7 Tom giong Con 1.200.000

8 Thiic dn Tan 25

9 Nhién liéu (dién) kWh 30.000

cho hé thong dé xuat. Kich thudc ctia chung dugc ldy
ti két qua tinh todn lugng nudc siphon va lugng nude
thay thé (Hinh 3). Céc giai phap xt ly nudc khong ton
nhiéu chi phi cho chtt h$ nudi tom.

Duia trén cac s6 liéu thu thép vé hién trang nuéi tom
siéu tham canh ctia h¢, hé théng tich hgp diing dé tuan
hoan nudc va xti Iy bun ao nudi tdom dugc dé xuit nhu
sau:

Nudc thai tii qua trinh nu6i tdom va nudc thai siphon
dugc cho chay tran vé ao ling. Tai déy, bS sung cac
gid thé vi sinh (dung ludi danh ca cit) d€ loc cac bun
lo lting. Sau d6, nudc ti€p tuc dugc cho chay tran qua
ao xt ly sinh hoc c6 dién tich 2.400m? dugc chia lam
02 a0, mdi ao c6 dién tich 1.200 m2. Ao xi ly sinh hoc
thi 1 ¢6 nuodi ¢ nhu rd phi dé tiéu thu cac chét hitu co
con trong nudc. Sau dé nudc thai dugc chay tran qua
Ao xtt Iy sinh hoc thit 2, tai day st dung cac loai thuc
vat déloc nudc ty nhién nhu cay dudc, co ning déloai
boé dinh duéng va chét ran lo ling con lai. Nudc sau
d6, dugc tuin hoan vé ao xti Iy (st dung bom 4HP)
ctia ho nuoi d€ chudn bi cho qua trinh nudi tiép theo.
DPoéng thoi, nude xt ly con bi that thoat do qua trinh
béc hoi.

Bun thai ao nuéi c6 ngudn goc tii thic an thiia, chat
thai ctia tom dugc siphon hang ngay. Nudc siphon
(u6c tinh méi ngay c6 khoang 134,4 m> nuéc siphon)

dugc dua vao Ao lang véi thé tich 140 m? détich cin
bun va nudc nhim gidm tai lugng xu 1y cho ao sinh
hoc, thoi gian lang tai day la 7-8 tiéng. Bun can dugc
dua vao biogas 18m?, thong qua qué trinh phén hay
ki khi thu héi dugc khi sinh hoc, lugng khi sinh hoc
nay dugc st dung cho muc dich sinh hoat (thay thé
nhién liéu ndu 4n) ctia 06 cong nhan tai trai nuoi tom.
Ngoai ra, lugng bun thai con lai sé dugc dua vé khu 4
phén Compost c6 dién tich 20 m? dé & phan Compost
dé ban cho cic ho dan trong ciy xung quanh. Bun
dugc tron véi mun dita theo ty1¢ 7:3 8. Hén hgp phan
bén dugc @ theo mo hinh ludng, dugc thong khi tu
nhién va dugc ddo tron 1 ngay/1 lan. Dai v6i 100kg
phén hén hop st dung 04 lit ché phdm sinh hoc 1a
EM2 (200g Bio-EM + 2 lit mat ri dudng + 18 lit nudc).
hén dugc & trong 65 ngay va duy tri d6 4m 60-70% '8.

Phuong phap nghién ctiu

Ddnh gid vong doi (LCA - Life Cycle Assess-
ment)

Coéng cu danh gid vong doi (LCA) dugce dp dung dé
danh gia nhiing tdc dong moi trudng ciia md hinh
tudn hoan chdt thai, danh gid gébm bdén budc nhu
Hinh 5:

o Budc 1: Xdc dinh muc tiéu va pham vi danh gia
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Rauh giGihé théng | |
canh tic hién tai :

Ranh gidi céc giai
phap dé xuat

Hinh 3: Hé théng céc gidi phap tuan hoan nudc thai va bun thai

« Budc 2: Phén tich ki€m ké
o Budc 3: Danh gia tic dong

Muc tiéu ctia nghién ctu la danh gia phat thai CO,
va chi phi vong d6i tinh bén viing trong vong doi ctia
cdc giai phap tuidn hoan nudc va bun thai tit hé théng
nuodi tom siéu thdm canh. Nghién ctiu danh gia dya
trén cac giai phdp tai ché tai nguyén nudc va bun sau
qud trinh nudi cta hd din, khong can thiép vao qua
trinh nudi tom cta ho.

Hinh 4 mo6 ta ranh gi6i ctia hé thong. Pham vi cua
nghién ctiu tap trung vao viéc danh gid vong doi va
chi phi vong ddi ciia mé hinh & giai doan x4y dung
cac hang muc va van hanh d€ tai stt dung nudc va thu
hoi khi sinh hoc, san xuat phan Compost tit bun. Dau
vao la nudc thai, bun thai tif ao, ndng lugng st dung va
cac vat liéu x4y dung cac hang muc. Pau ra la nguén
nudc duge tudn hoan, phan Compost, khi sinh hoc
dugc tao ra tit hé théng. Trong suét chu trinh séng
ctia mot hé thdng, giai doan x4y dung cac hang muc
va van hanh c6 tac dong 16n dén moi trudng. Do do,
nghién ctu nay cht yéu tip trung vao cic tic dong
lién quan dén giai doan nay.

DPon vi chiic ning (FU) trong nghién ctiu nay dugc
xéc dinh 12 “1 m?® nuéc thai duge xi ly”
gidi phap xt ly va thu hdi nuée thai” va “1 kg bun kho
dugc xti ly” d6i véi cac phuong an xt ly bun.

dé6i véi cac

Lugng phat thai CO, ctia hé thong sé lién quan dén
tiéu thy nang lugng va nguyén liéu: Viéc udc lugng
phét thai CO; lién quan dén tiéu thu dién d€ bom
nudc va vat liéu xay dung cac hang muc thu bun va
san xudt phan Compost.

Cong thuc tu (1) va (2) dugc st dung d€ tinh lugng
phét thai CO; trong hé thdng cac gidi phap dugc dé
xudt gdm tinh todn lugng phat thai CO; lién quan dén
tiéu thu dién, tinh todn lugng phat thai CO; lién quan
dén céc vat liéu, hoa chat stt dung trong qué trinh
san xudt phan Compost va tai st dung trong hé thong
tudn hoan nudc thai. Cong thic (3) dung dé tinh todn
lugng phat thai CO; lién quan biin thai ma hé théng
da giam thiéu phat thai ra moi trudng.

Lugng phat thai CO, lién quan dén tiéu thu dién
(Pcon, din) dugc xac dinh bang cong thiic:

Lugng phat thai CO, lién quan dén tiéu thu dién
(Pco2, din) dugc xac dinh bang cong thiic:

€02, din = Etiu 1n X EF (1)

Trong d6: E,;;, 1, 1a san lugng dién tiéu thu (kW); EF
1a hé s6 phét thai CO; tii viéc san xudt dién.

Lugng phét thai CO; lién quan dén cac nguyén vat
liéu tham gia vao qua trinh xay dung, vin hanh hé
thong:

c02, i = Qi x EFi (2)

Trong do: Q; 1a khdi lugng vt liéu da dugc st dung
(kg), EF; la hé s6 phat thai CO; tui viéc san xudt vatliéu
do. Vidu véilaloaivéatliéu gach, xi mang, Composite,
sat.

Lugng phat thai CO; lién quan dén bun théi ctia ao
nuoi:

co2 j=Q; xEF; (3)

Trong d6: Q; 1a khéi lugng buin thai ao nuéi tom (kg),
EF; la hé s6 phat thai CO, ctia bun théi ao nu6i tom.

o Budc 4: Trinh bay két qua
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HE THONG HIEN TAI

Aonudi 3
1680 m’

Boc hoi: 6m’
L] N
[ N 1;:;;;’?
R i R oL - s iy R ——————— m'/ngdy

GIAI PHAP DE XUAT _
........................................... |
— déng ) e | Ranhgidihe . |  Ranh gidi cic giai

nitoe — . thong hién tai I . phipdé xut
—— e

Hinh 4: Ranh gidi LCA cla hé théng hién tai va dé xuat

Xac dinh muc tiéu - b Cic 4p dung truc tidp:
+1 - Phat trién v céi tién sin
| Xéc dinh phamvi [ phim '
¢ T B emenle - Quy hoach chién luge
N Dién giai két qua - Lip chinh séch cong cong
Phén tich kiémké [q = il - Tiép thi
i T - Cac 4p dung khic
| Pénh gid thc dong |—',

Hinh 5: Khung lam viéc cGia LCA theo tiéu chuan ISO 14040
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Hinh 5 thé hién khung lam viéc ctia LCA theo tiéu
chuin ISO 14040.

Ddnh gid chi phivong dai (LCC)

DéE giai quyét hiéu qua kinh t€ ctia cdc gidi phdp tudn
hoan nudc va bun thai ao nu6i tdm siéu thim canh,
LCC da dugc tién hanh song song véi LCA. Nghién
ctu ndy dya trén dong tién thyc t€ d€ tranh chong
chéo gitia LCA méi trudng va LCC 17,

KET QUA VA THAO LUAN

Panh gia vong dai (LCA - Life Cycle Assess-
ment)
Phan tich kiém ké

Céc dii liéu dugc thu thép trong giai doan phan tich
kiém ké gom: tiéu thu dién, khoi lugng nguyén vat
liéu dung d€xay dung cac hang muc, ngudn nudc thai,
bun thai dau vao, lugng that thoat. Cac di liéu dugc
thu thép tii h¢ dan, dam bao d9 tin cay cao.

Lugng dién tiéu thu cho qua trinh vin hanh hé théng
xt ly dugc ghi nhan bang déng ho ghi chi sé riéng, bao
gom dién tiéu thu cho viéc van hanh cac thiét bi, § day
mod hinh chi st dung thiét bi dién cho hé thng may
bom nudc tit hé thong xti 1y va téi ao xt 1y cdp. Cac
gidi phap khong st dung héa chit. Bun thai ao nuoi
tom dugc tinh todn dya vao bang téng hop lugng thic
an do céng nhan van hanh cung cip.

Céc s6 liéu thu thap dugc vé dién, khéi lugng nude
thai va bun thai cling nhu kich thudc cac hang muc
b6 trg dugc st dung cho tudn hoan nuédc va bun thai
dugc tom tat nhu Bang 3.

Dii liéu kiém ké cho hé théng tuin hoan nudc thai va
buin thai ao nu6i tdm siéu tham canh dugc moé ta trong
sa d6 Hinh 6.

DPdnh gid phdt thai khi nha kinh

Két qua kiém ké phét thai KNK cua hé thong tudn
hoan nudc thai va bun thai ao nudi tom siéu tham
canh dugc thé hién & Bang 4.

Khoi lugng KNK ti lugng néng lugng, nguyén liéu
tiéu thu va lugng nuéc dugc tai stt dung, phan com-
post dugc san xudt ti bun 0 dugc so d6 héa bang so
d6 Hinh 7.

Ung dung LCA cho hé théng hién tai cho thdy dé tai st
dung 1m?3 nudc thai nudi tém (bao gdm nudc thay va
nudc siphon hing ngay) yéu ciu phai st dung 0,01491
kW dién (tuong duong 0,0108 kg CO,), ¢ day dugc
duing dé van hanh méy bom nuéc tit Ao xu Iy sinh hoc
thi 2 vé lai Ao xit Iy cdp véi lugng nudc 1 1.465,7 m>
nudc (hao hut 0,0127 m3 nudc so véi nude thai ti Ao
nuéi do qué trinh béc hoi). Péng thai, dé tao ra 1 m?
nudc tudn hoan, yéu ciu phai xay dung cic hang muc

yéu cu 0,00603 kg mang chéng thim HDPE (tuong
duong 0,00964 kg CO,), 0,00245 kg nhita PVC tii 6ng
nhya va ludi (tuong duong 0,00501 kg CO). Bén
canh d4, d€ san xuit ra phan Compost tii bun siphon
héng ngay yéu ciu phai lap dit, xay dung céc hang
muc phu trg vi vay phat thai 1 lugng CO, vao méi
truong. Theo két qua tinh todn, d€ san xuit ra 1 kg
phén Compost tit bun siphon hang ngay yéu cau phai
stt dung 1,667 kg buin ao nudi tom (tuong duong 0,187
kg CO,) 0,28444 kg gach (tuong duong 0,00005 kg
CO»), 0,06667 kg xi mang (tuong duong 0,0054 kg
CO»), 0,04444 kg Composite (tuong duong 0,085 kg
COy).

Ddnh gid chung

Quid trinh khdo sat, kiém ké, thu thép s6 liéu tai ho
Mach Déng Khdi, x4 Ta An Khuong Nam, huyén
Péam Dai, tinh Ca Mau dugc thuc hién day da, dam
bao dd tin ciy cao. Céc s6 liéu tinh todn phat thai
CO, dugc tinh todn ddm bao d6 chinh xac. Trong
do, phat thai chiém ti 1¢ 16n trong hé thong lién quan
dén giai doan van hanh do dién ning tiéu thu dé van
hanh mdy bom nudc tuin hoan tit Ao sinh hoc thd
2 vé hé thong canh tac hién tai ctia ho, véi 1.420,62
kgCO, /vy, chiém ti1é 29,5% so véi cac giai doan khac.
Trong 1 vu nudi, hé thong xi ly chat thai ctia ao nuoi
tom dugc dé€ xuit bao gom tudn hoan nudc thai va
bun thai da phat thai 4.823,54 kgCO, /vy, két qua nay
thap hon so véi hé thong xi Iy nudce théi con s6 nudi
tom sinh thai'” thAm canh va bén tham canh 3.

Panh gia chi phi vong dai (LCC)

Ap dung cic giai phap tudn hoan nudc va bun thai
a0 nudi tdbm siéu thAm canh tai ho dan dién hinh
bao gém cac hang muc nhu da trinh bay tai Hinh 4.
Chi phi, doanh thu va lgi nhuén dugc t6ng hgp nhu
Bang 5:

Chi phi 1p dat ao 1dng1a 7.850.000 déng bao gém tha
cac gia thé vi sinh (1uédi cr) 13 6.000.000 d6ng, mang
chéng thdm HDPE la 1.650.000 dong véi gia 11.000
déng cho 1 m? va 6ng nhya PVC gia 200.000 déng.
Ao sinh hoc 1 dugc 1ap dat véi chi phi 19.950.000 dong
bao gobm mang chéng thim HDPE, 6ng nhua va nudi
100 kg cd rd phi vdéi gid 6.000.000 dong. Chi phi ldp
ddt ao Ao sinh sinh hoc thii 2 1a 18.950.000 d6ng bao
gom mang chdng thdm HDPE, 40 nhya va mdy bom
nudc gia 5.000.000 déng. Chi phi lap dat 02 bé bio-
gas c6 thé tich 9 m? (bao gém ca tién nhan cong lip
dat, duong 6ng dan khi va bép) la 30.400.000 dong.
Khu @ phan Compost dugc xay dung 20m? bao gom
vat tu xay dung c6 gid 1.560.000 dong va 2.000.000
déng/vu tién vi sinh d€ 1 phéan 7,5 tdn bun/vu. Bén
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Bang 3: Tom tat cac thong sé diéu tra vé cac hang muc da dugc xay dung ctia hé théng tuan hoan nudc thaiva

bun thai
Tiéu chi Don vi Két qua
Téng lugng nudce Siphon m3/ngay 134,4
T6ng lugng nudc thay hang ngay m3/ngay 1.344
Téng lugng nuGce sau xu ly m?/ngay 1.465,7
Lugng nudc that thoat m?®/ngay 12,7
S6 vu nuoi trong ndm Vu 2
Luong thiic 4n T4n/vu 25
Lugng bun thai phét sinh Tin/vu 7,5
Miay bom 4Hp Céi 1
Lugng dién st dung van hanh méy bom kW/ngay 21,85
Khéi lugng 1 Bon Biogas 9m3 Kg 100
Thé tich Bon Biogas m? 18
Kich thuéc khu @ phin m? 20
S6 lugng gach sti dung Vién 800
Khoi lugng 01 vién gach Kg 1,6
Kich thuéc mang chéng thim HDPE m? 2650
Ong PVC Cai 3
Ludi (vat liéu PVC) Kg 300

[Chz'il thai ran (bin thai): 7.5 tinfiu

E’u’dc thai tir a0 nubi tém: 1.478 4 m/ngay

Nang luong (dién): 21,84 KW/ngay

Ximang: 300 kg xi mang

Gach:1280 kg

/.

Ong PVC:3 Gng

W

N

Carb phi: 100 kg

Gia thé sinh hoc (ludi): 300 kg

Vit liéu Him Biogas: 200 kg
Composite

|
[
[
[mmg chéng thim HDPE: 2650 m?
[
[
[
[

Hinh 6: So d6 vong ddi ctia hé thong tuan hoan nudc thai va bun thai

QUY
TRINH
TUAN
HOAN
NUGC
THAI
VA
BUN
THAI

/

e [ Nudic that thoat: 0,0127 m3/ngay J

Phin Compost: 4.5 tin/nim J

|

| Nude tai sit dung: 1.465,7 m¥/ngay ]
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[0;00964 kg COy ] 0,00603 kg HDPE

-
b
[

[04)0501 kg CO,

[0,0108 kg CO; ] < 0,01491 KW dién ],%‘

{ 0,1867 kg CO»

]% [ 1,667 kg bin

0,00245 kg PVC ] v e
0,01365 kg Ca QFY '
/| TRINH

| T
[1,00866m3mrdc ]—u NuoL |

[QUSS?B kg CO;, 0,04444 kg Composite ]—: I‘I

I‘ /,
[o,oooos kg CO, ] . 0,28444 kg gach ]///'
[01054 kg CO» ] o | 006667 ke xi mang J

|—— | 1kg phan Compost

Hinh 7: Khoi lugng nang lugng, nguyén liéu tiéu thu va lugng nudc dugc tai st dung, phan compost dugc san

Xudt ti bun G

canh d6, dé van chuyén lugng nudc tudn hoan sau hé
théng xtt Iy dén Ao xti ly cép trudc khi cdp vao Ao san
sang can st dung mdy bom véi cong sudt 4HP bom
lién tyc tiéu ton lugng 21,84 kW/ngay, tuong duong
3.000.000 d6ng. Nhu vay, chi phi cho xiy dung cac
hang mucbé sung cin thiét cho hé thong1a 78.710.000
dong va van hanh 1a 5.000.000 dong/nam.

Sau khi cdc gidi phap tuidn hoan nudc thai va bun
thai dugc tich hop trong 01 hé théng va vin hanh 6n
dinh thi san phdm dugc tao ra mang lai gid tri kinh
t€ ddng ké cho ho dan nudi tom 1a khi sinh hoc, phan
Compost va ca trong ao sinh hoc. Déi v6i lugng khi
sinh hoc tao ra cé thé dap ung lugng khi st dung
cho nhu ciu st dung ctia 06 cdng nhan, tuong duong
khodang 6.000.000 dong. Doanh thu @ phan Compost
31.500.000 dong/vu véi gia thi trudng phan hiu co
khoang 7.000 dong/kg. Ca nuodi trong ao sinh hoc
dugc ban mang lai khoang 54.000.000 d6ng/nam cho
h¢ dén véi gid thi tudng 30.000 dong/kg. Nhu vay,
téng doanh thu dugc tit hé théng tudn hoan nudc, bun
thai trong ao mang lai thu nhép 91.500.000 d6ng cho
ho dan moéi vu nudi. Nhu vay, sau khi trit di chi phi
x4y dyng va vin hanh trong nim dau thi ho van mang
lai 1gi nhuén 7.790.000 dong/vu tii cac hang muc da
dau tu.

Bang 5 cho thdy lgi nhuén ti Ao sinh hoc thi 1 theo
don vi chiic ning la cao nhat 6.208,89 dong/FU chu
yéu 13 do san xudt phan Compost. Hang muc it mang
lai kinh té nhétla tai Ao ling, ao sinh hoc thi 2 do phai
ton 1 khoang chi phi dau tu nhung la hang muc trung
gian détao ra cac san phdm nén khong tinh ngudn thu

lai dugc tii cdc hang muc nay. Bén canh d6, khi Biogas
cling mang lai it gia tri kinh té, tuy nhién & nhiing vu
nudi tiép theo gia tri kinh t€ sé ting khi khong ton chi
phi dau tu, vin hanh nhung c6 thé tiép tuc st dung
ngudn khi sinh hoc cho muc dich sinh hoat.

Bang 5 cho thdy cac giai phap tai st dung nudc thai
va bun thai ao nudi tém tao ra cdc san phdm c6 gia tri
nhu ca (do tadn dung ao xi ly sinh hoc), phdn Com-
post, khi sinh hoc. Nhin chung, cac gidi phap nay
mang lai 1¢i nhuan cho h¢ dén, cu thé véi 1m? nudce
dugc tai st dung nguoi dan dugc huong loi 32,22
doéng va 1kg phan Compost ngudi dan dugc hudng
lgi 786,67 dong.

KET LUAN

Cac hoat dong cta hé théng tudn hoan nudc thai va
bun thai ao nuoi tom siéu thdm canh mang lai cac tac
doéng moi trudng khac nhau. Trong dé viéc st dung
vat liéu dé 1ap dit, xay dung cac cong trinh phu trg c6
anh huéng manh mé dén GWP khi ddnh gid kha nang
phat thai KNK ctia chung dua trén LCA. Qua trinh
tiéu thu nang lugng (dién nang tiéu thu do van hanh
may bom nudc tudn hoan tii Ao sinh hoc thi 2 vé hé
thdéng canh tac hién tai ctia ho) gy phat thai lugng
16n CO,. Bén canh d6, hé théng cac giai phap tuan
hoan nudc thai va bun thai nudi tdbm siéu thdm canh
da 4p dung tai hd nudi tom tinh Ca Mau cho théy loi
ich kinh t€ khi v6i 1m> nudc dugc tai st dung ngusi
dén dugc hudng lgi 32,22 ddng va 1kg phan Compost
ngudi dan dugc hudng lgi 786,67 dong.
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Gidi han ctia nghién ctiu la chua tinh todn dugc lugng
khi nha kinh phét sinh tit h6 hdp ctia dong vat, thuc
vat thuy sinh tham gia vao qua trinh xt ly nudc thai
trong Ao xt ly sinh hoc. Péng thdi, tinh toan lugng
phat thai CO, cua cac cdng trinh phu tr¢ dugc tinh
cho vu nu6i dau tién. Khi mo hinh van hanh 6n dinh
cho nhiing nam ti€p theo, lugng phat thai CO, sé
giam di ddng ké do khong xay dung méi.

DANH MUC CAC TU VIET TAT

CO2: Khi carbonic

FU: Don vi chiic nang

KNK: Khi nha kinh

kg: Kilogam

LCSA: Danh gid tinh bén viing vong doi (Life Cycle
Sustainability Assessment)

LCA: banh gia vong doi (Life Cycle Assessment)
LCC: Pénh gia chi phi vong doi (Life cycle costing)
S-LCA: Pénh gia tac ddng xa hoi (Social Life Cycle
Assessment)

m3: Mét khoi

TPHCM: Thanh phé H6 Chi Minh

LOI CAM ON

Nhém téc gia xin chén thanh gui 16i cdm on dén S&
Tai nguyén va Moi trudng tinh Ca Mau da tai trg kinh
phi thuc hién nghién ctiu nay thong qua Hop dong
thuc hién dé tai 6 02/HD-SKHCN.

Xin cam on dén Pai hoc Quéc gia TPHCM, Vién Moi
trudng va Tai nguyén da hé trg, tao moi diéu kién
thuén 1gi d€ chung t6i c6 thé hoan thanh nghién cuu,
xin cdm on cac S Ban Nganh tinh Ca Mau da ho trg
va cung cp s liéu, tao diéu kién khao sat thuc té dia
phuong.

XUNG POX LOI iCH

Nhom téc gid cam doan rang khong c6 xung dot 1¢i
ich trong cong b bai bio “Ap dung cong cu danh
gia vong d6i(LCA - Life Cycle Assessment) va chi
phivong doi (LCC - Life Cycle Costing) cho mé hinh
thu hoi chit thai trong hé thdng nudi tom siéu thim
canh tinh Ca Mau”

DONG GOP CUA TACGIA

Nhom tac gid Nguyén Viét Thang, Nguyén Thi Thu
Théo, Lé Thanh Hai, Nguyén Thi Phuong Thao cung
thuc hién qua trinh khéo sét thuc t€ tai tinh Ca Mau.
Nhoém téc gia cling thuc hién va thao luén véi nhau
dé hoan thanh bai bao.
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Applying life cycle assessment (LCA) and life cycle costing (LCC)
tools for waste recovery model in super-intensive shrimp farming
system in Ca Mau province

Nguyen Viet Thang'"", Nguyen Thi Thu Thao?, Le Thanh Hai', Nguyen Thi Phuong Thao'

ABSTRACT

This study aims to evaluate the environmental sustainability and economic efficiency of waste
recovery solutions from a typical super-intensive shrimp farming household (shrimp farming on
tarpaulin ponds) in Ca Mau province based on on the life cycle assessment (LCA) tool that focuses on
assessing greenhouse gas emissions combined with life cycle cost (LCC ) for post-recovery products.
Options considered to treat wastewater and sludge towards zero emissions from shrimp farming
households include: i) wastewater treatment using a system of settling ponds and biological treat-
ment ponds; ii) sludge treatment with biogas tank and composting. The results show that green-
house gas emissions are mostly in the operating phase (electricity consumed by operating the cir-
culating water pump from the second biological pond to the household's current farming system),
accounting for 29.5% compared to other periods. The proposed system of circulating wastewater
and sludge solutions for super-intensive shrimp farming shows economic benefits when for every
1m3 of water reused, people benefit 32.22 VND and Tkg of Compost people benefit. benefited
786.67 VND. The limitation of the study is that it has not calculated the amount of greenhouse
gases generated from the respiration of animals and aquatic plants participating in the wastewater
treatment process in biological treatment ponds. Finally, the CO, emissions of the auxiliary facilities
are calculated for the first farming crop. When the model operates stably for the following years,
CO, emissions will be significantly reduced due to no new construction.

Key words: Life cycle assessment, Life cycle cost, Super intensive shrimp farming, Shrimp pond
wastewater, Shrimp pond sludge
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	LỜI CẢM ƠN
	XUNG ĐỘT LỢI ÍCH
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