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Xay dimg khung ho tro lya chon cc gii phdp urly chat thi cho a0 musi tom siéu thim canh
dura trén MFA (Material flow analysis) ket hop LCA (Life cycle assessment)
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Tom tit:

Nghién ciru nay nham danh gia hi¢n trang phat thai va dé xuét giai phap xir 1y chét thai cho ao nuéi tom siéu thaim
canh. Tir d6, xAy dung khung hd trg chon lwa giai phap xir 1y chét thai trong ao nudi tdm siéu thim canh dwa trén
phwong phap phan tich dong vat chit (Material flow analysis - MFA) két hop véi phwong phap danh gia vong doi
(Life cycle assessment - LCA). Phuong phap MFA dwgc ap dung dé phén tich, danh gia ludng vat liéu va chit thai
trong qua trinh san xuit tom, tir khau nudi dén xir Iy chét thai. Trong khi LCA gitip dinh lrgng tac dong ciia cac giai
phap dé xuét dén méi truwong va hé sinh thai. Két qua di lwa chon va trinh bay cac giai phap xir 1y chit thai trong mé
hinh sinh thai tich hgp cho ao nudi tém siéu thAm canh. Lwong phat thai khi nha kinh dat 24.600 kg CO2 eq, lugng
axit hoa dat 219,5 kg SO2 eq, phu dudng dat 315 kg PO4 eq, sir dung ning lwong tich liy CEU=307,5 GJ va ning
suét so cip rong BRU dat 303.500 kg C thii ra méi truwong trong hoat dong nudi tom.

Tir khéa: ddnh gia vong doi, nudi tom siéu thim canh, phan tich dong vat chit, xir Iy chét thai.
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Abstract:

This study aims to assess the current status of emissions and to propose waste treatment solutions for super-intensive
shrimp ponds. Then, a framework to support the selection of waste treatment solutions in super-intensive shrimp
ponds was developed based on the material flow analysis (MFA) method combined with life cycle assessment
(LCA). The MFA method was applied to analyse and evaluate the flow of materials and waste in shrimp production,
from farming to waste treatment. Meanwhile, LCA was used to quantify the impacts of the proposed solutions
on the environment and ecosystems. The results identified and demonstrated waste treatment solutions within an
integrated ecological model for super-intensive shrimp ponds. Greenhouse gas emissions reached 24,600 kg CO2 eq,
acidification reached 219.5 kg SO2 eq, eutrophication reached 315 kg PO4 eq, cumulative energy use (CEU) was
307.5 GJ, and net primary productivity (BRU) reached 303,500 kg C released into the environment from shrimp
farming activities.
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1. it van de

Hién nay, hoat dong nuoi tom thé chan tréng tal cac tinh
thuc khu vuec Dong bang séng Ciru Long dugc trién khai theo
hai hinh thitc 1a nu6i tham canh va si€u tham canh. Tuy nhién,
nghé nudi tom dang gap phai nhidu kho khan khi pha1 d6i mat
voi cac van dé vé ngudn nude 6 nhidm va bién dbi khi hau.
Nhiét do tang cao va lugng mua bit thuong khong theo quy ludt
1a nhitng diéu kién bat lgi d6i v6i hoat dong nudi tom [1, 2].
Thirc in 1a yéu t6 géy 6 nhiém chinh trong nudi tém tham canh,
viéc quan ly thirc an phu hop dong vai tro quan trong trong viée
t6i wu hoa thitc dn dau vao, giam thiéu tac dong xau dén hé
théng nudi va giam tai luong chat dinh dudng trong nude thai
[3]. Trong mo6 hinh nudi tom tham canh, khoang 22% lugng
nito duoc chuyén hoéa vao co thé tom, 14% tich tu trAm tich,
57% thét thoat ra mdi truong va chi c6 khoang 3% luong nito
¢6 thé bay hoi vao khong khi dudi dang ammonia [4]. Hé thng
nudi thity san tudn hoan (RAS) dang 14 xu hudng cua hoat dong
nudi tom siéu tham canh, gitp tai sir dung ngudn nudc trong
qua trinh nuéi cac loai thily san nudc ngot, c4 bién va tom thé
chén tring [5, 6]. Phuong phap LCA duoc sir dung dé phan
tich luong khi thai carbon cta céc trang trai nuéi tom. Két qua
nghién ctru da udc tinh lugng khi thai carbon trong toan bo
vong doi ciia tom thé chan tring 1a 6,9389 kgCO, e/kg, 23,98%,
nguyén liéu gian ticp (1,4782 kgCO, e/kg, 21,62%), xtt ly chat
thai (0,7783 kgCO, e/kg, 11,40%), kha nang van chuyén va chat
lam lanh (0,7524 kgCO, e/kg, 11,01%). Bén canh do, ket qua
nghién ctru cua S.Z. Kamal va cs (2022) [7] cling chiing minh
rang, luong phét thai cta chudi gia tri nganh hang tom c6 thé
dugc giam thiéu bang cach ap dung cac giai phap xir ly nudc
thai va sir dung cac cong nghé tiét kiém ning luong. Nghién
ctru di sir dung phuong phap MFA két hop voi LCA dé danh gia
cac chat doc hai trong chat thai dién tir va tac dong moi truong
tiém 4n ciia chung. Nghién ctru cta P. Kidde va cs (2013) [8] st
dung phuong phap MFA két hgp LCA véi Iy thuyét tién ich da
thudc tinh dé danh gia céc kich ban cubi vong doi dbi voi vat
liéu Polyethylene Terephthalate (PET) 6 thanh phd Tunja chi ra
rang, tai ché 1a giai phap tot nhat dé toi wu hoa viée xtr Iy chat
thai PET theo hudng than thi¢n moéi truong. Trong cac nghién
ctru trudce, phuong phap MFA va LCA dugc st dung riéng 1¢
hoic dugc két hop dé danh gia cac tic dong dén moi truong
trong nhiéu linh vuc khac nhau. Tuy nhién, chua ¢6 nghién ctru
két hop MFA va LCA trong viéc hd tro Iya chon cac giai phap
xir Iy chat thai hiéu qua cho ao nudi tom siéu tham canh.

Nghién ctru nay sé tong hop céc uu diém ciia cic cong nghé
xir 1 chét thai c6 kha ning tmg dung cho ao nudi tm siéu tham
canh, tir 6 dua ra khung hd tro lya chon cac giai phép xtr 1y
chét thai theo hudng khong phat thai va phu hop véi cac didu
kién tu nhién sin c6 ciia dbi twong nghién ctru dién hinh. Khung
hé tro lya chon giai phap xir 1y chat thai cho ao nudi tom siéu
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tham canh dua trén MFA két hop LCA trong hé théng tudn hoan
khép kin, tir 6 dé& xuat mo hinh sinh thai khép kin cho ao nuéi
tom hudng dén khong phat thai va sir dung hop 1y tai nguyén.

2. Phuony phap nghién ciiu

Nghién ctru dong tudn hoan vt chét va ning lugng ao nudi
tom siéu thdm canh dya trén MFA két hop LCA. Nghién ctru
duogc thyc hién trén dia ban huyén Pam Doi, tinh Ca Mau
(trude sap nhap) tr thang 12/2023 dén thang 4/2024.

2.1 Phu“o‘ng phap khdo sadt thuc dia, thu thdp dii liéu thi
cép va so cip

Cac dit liéu thir cAp s& dugc thu thap tai cic co quan quan
Iy chuyén nganh cua dia phuong, chu yéu 1a S& Nong nghiép
va Phat trién nong thon va So Tai nguyén va Mbi truong tinh
Ca Mau (trudc sap nhap). Diéu tra khdo sat thong tin so bo 20
ho nuoi tom tham canh va 20 hg nudi tom siéu tham canh theo
su huéng dan ciia can bo quan 1y chuyén nganh tai huyén Dam
Doi, tinh Ca Mau nhim dénh gia chung vé hién trang phat thai,
quy trinh nuéi, bd tri mat bang khu nudi, cac phuong phap xir
ly chét thai hién c6. Sau d6, Iva chon 1 hd dan nudi tom siéu
tham canh dién hinh dé phan tich chi tiét cac dong vét chat va
ning lugng. Dit lidu nay 1a co s dé tinh toan va dé xuit mo
hinh xir 1y chit thai huéng dén tudn hoan vat chit va ning
lwong ao nudi tom si€u tham canh dua trén MFA két hop LCA.

2.2. Phwong phdp ldy méu va phan tich méu
Buoc 1: Xac dinh vi tri ldy mau

Mau nudc thai duoc 14y tai cong xa ctia cac ao nudi tham
canh va siéu tham canh khi thay nuéc va siphon dinh ky (1
tudn/lan trong 3 tudn). Mdi ao nudi léy nudc 6 5 vi tri (4 vi tri
cach bo khoang 2,5 m va cach déu nhau, vi tri tht 5 1dy giita
a0), bao gdm ao nuéi chinh va ao thai. Bao quan va van chuyén
mau vé phong thi nghiém trong ngay.

Buée 2: Phuwong phdp phdn tich mdu

Chi tiéu pH do tai hién truong tudn theo quy trinh k§y thuat
ctia TCVN 6492:2011, nhu cau oxy hoa hoc (COD) duoc phan
tich theo phuong phiap TCVN 6491:1999, nhu ciu oxy sinh
hoa (BOD,) duoc do theo chuan phan tich nudc va nudce thai
(SMEWW) 5210 B:2017, amoni (NH," tinh theo N) dugc do
theo phuong phap SMEWW 4500-NH, F:2017, chi ti€u tong
chat ran lo Iung (TSS) dugc phan tich theo SMEWW 2540
D:2017, chi tiéu coliform dugc phan tich theo phuong phap thi
SMEWW 9221 B:2017 [9].

2.3. Mo td mé hinh sinh thai khép kin

M® hinh sinh thai khép kin cing cac giai phap xir ly chét
thai huéng dén tudn hoan dinh dudng cho hoat dong nuéi tom
siéu tham canh dugc mo ta trong hinh 1.
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Hinh 1. M6 hinh sinh thai tich hgp cho trai nudi tom khép kin.

Nudc thai tir a0 nudi tom sau khi siphon s€ dugc loc dé tach
chét thai rin bang tai luéi. Chét thai rin tir qué trinh nudi tom
bao gdm: vo tom, thirc in thira, phan tom. Phan tém c6 kich c&
nho hon mét ludi nén lot qua thi ludi va dwgc ling ¢ hd lang 1;
phéan nude tiép tuc chay tran qua hd ling 2, sau d6 chay tran ra
a0 san sang. Luong nudc nay co thé dugc tuan hoan nguoc tré
lai a0 nudi. Bun ling sau biogas sau thoi gian thu hoi khi sinh
hoc ¢ thé 1am nguyén liéu hitu co i phan compost dé sir dung
va trdng rau sach, tuy nhién luvong bun nay cin phai dugc giam
d6 man trudce khi st dung lam nguyén li¢u cho qua trinh .

2.4. Mo ta mo hinh nuoi tom tham canh va siéu tham
canh

Hinh thirc nuéi hoan toan bang thirc in bén ngoai, tha gibng
vGi mét d6 cao (tom st >20 PL/m?; tém thé chan trang >60 PL/
m?), gitip chit dong trong quan 1y hé thong nuoi (thay nude, suc
khi...) [9].

Nubi tom nude lg siéu tham canh 13 nudi trong ao dat 16t
bat nilong hodc trong hé théng bé hoan chinh nudi theo cong
nghé biofloc, tha giéng nhan tao giai doan 1 voi mat do rat cao
1.000-3.000 con/m?, giai doan 2 tha mat d6 nuoi 100-300 con/
m?, nang suat dat 34-40 tAn/ha/vu d6i véi tom chan tréng, doi
hoi ki thuat cao, co kha ning kiém soat méi truong va cho in
tw dong bang thirc in vién chat luong cao [10].

2.5. Phwong phdp phdn tich dong vit chiit
Cong thirc can bang MFA dugc tinh nhu sau [11]:
Y =Yk, + AS
trong d6: j 1a s6 lugng dau vao; k 14 s lugng dau ra; i 1a dong

vat chat c6 trong mé hinh & thir ty i; 77; 1a dong vét chat duge
tinh todn; AS la sy tich Iily cua dong vat chat.

Dit liéu c6 thé chia thanh cdc nhém chinh theo dinh lugng
hoat dong c6 anh hudng dén phat thai chat 6 nhieém va nong do
cta chat 6 nhiém cu thé trong mdi truong. Can bang khoi luong

%HI\?G?-IE 68(1) 1.2026

phai dugc thyuc hién d6i voi moi qua trinh ctia hé théng va voi
tong dong nguyén lidu. Trude khi phan mém duoc 4p dung dé
giai cac phuong trinh can bang khoi lugng, quy trinh MFA can
duoc thyc hién 1dp di 13p lai, trong do luu lugng va néng do
duoc diéu chinh thi cong dé 1am cho hé thong nhét quan nhat.

2.6. Phwong phap phan tich danh gia vong doi

Xdc dinh muc > ( \
tiéu & pham vi
Panh gid tac dong Dién Giai
Kiém ké vong doi
\S ~ L y

Hinh 2. Quy trinh danh gia vong doi.

Danh gia vong doi con duoc goi 1a phan tich “tir dau dén
cudi”, theo ddi tac dong moi truong cua san pham tir viéc tao
ra nguyén liéu thd dén ché tao, sir dung san pham va cudi cling
1 thai bo hodc tai sir dung san pham. Quy trinh LCA bao gdm
viéc kiém ké vong doi (LCI) cua tit ca cac yéu to dau vao dé
tao ra san phém va tit ca cac du ra hodc chét thai cia qua trinh
san xuat, sir dung va thai bo san pham. Quy trinh LCA, dugc
mb ta trong mod hinh 2, thudng bao gdm bdn bude: muc tiéu
va pham vi, kiém ké vong doi, danh gia tac dong vong doi va
dién giai.

Sir dung cong cu danh gia vong doi ¢6 thé giup xac dinh
nhan sinh thai tot hon, dong thoi dam bao vidc san xuat va
ching nhan san phdm trong twong lai. Mot nghién ctru LCA ¢
thé xtr Iy tac dong moi truong clia cac dau vao khac nhau duge
st dung trong hé théng nudi tom va nhing lya chon hién co dé
gidm tac dong moi trudng.

2.7. Mé hinh két hop phwong phdp phin tich dong vit
chit (MFA) va dinh gid vong doi

Trinh tw va phuong phap nghién ctru dugc thé hién nhu
hinh 3:

M - N (4] <t n
R
[ Process 1 Process2 |- Process 3 ] — =
a Input | -1
T‘ R a -1
ey Process 5 b -1
— c -1
LCA d 1
-~ 8 = T wn
3888 | Mz ogidlilg
L | level | & § § j @
GWP -

Eutrophication
ete.

Combining MFA and LCA

Hinh 3. M6 hinh két hop phwong phép phan tich dong vat chét va danh gia
vong doi.
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Diu tién, m6 hinh MFA dugc xdy dung, budc ddu phan tich
du vao cua hé thong (input), sau do6 phan phdi dén cac qua
trinh (process) tiép theo trong quy trinh xir Iy (dong a dén dong
d) va cac san pham thu cp. Tiép do, cac mo-dun LCA cho toan
b quy trinh duge mo hinh hoa va tinh toan chi s wu tién cua
céc tac dong (kha ning 4m 1én toan cau, phu dudng hoa va doc
sinh thai). Sau do, MFA dugc chuyén thanh ma tran cong nghé
V6i g1a1 phap - quy trinh - chat thai/san pham, tat ca cac hé sb
chuyén glao cta céc quy trinh (s6 dwong) va céc quy trinh hip
thu céc ludng (“-1” trong ma tran). Nhan dau vao ctia mdi qua
trinh (process) voi hé s6 chuyén doi trong Gmg dé thu dwoc chi
s0 danh gia hoat dong ciia toan b quy trinh. Céc tac dong moi
truong ddi v6i dong chay riéng 1¢ va hé thong tong thé c6 thé
duoc tinh toan béng cach nhan cac mutc hoat dong véi cac mo-
dun LCA. Sy thay thé dat dugc thong qua tai ché ciing dwoc
tich hop trong cdu trac quy trinh nudi va duge md hinh hoa
bang cach st dung phuong phép tiép can tai trong dinh dudng.

2.8. Phwong phdp xir Iy s6 liéu

Phan mém Excel 2021 dugc sir dung dé tong hop va xir Iy
céc s6 liéu diéu tra va phan tich chat lugng mau nudc va bun.

fo
3. Ket qua va ban luan

3.1. Chat lwong nuwdc thdi ciia cdac ao nudi tom tham canh
va siéu tham canh

Két qua diéu tra ghi nhan chét lugng nude thai tir 20 ho
nuoi tom theo hinh thirc nuodi tham canh va siéu tham canh tai
tinh Ca Mau cho thy, hién trang 6 nhiém méi truong do hoat
dong nudi trong thity san n6i chung va nudi tom tham canh va
siéu thdm canh noi riéng & tinh Ca Mau c6 xu huéng bi 6 nhiém
boi cac thanh phan chat hitu co duge thé hién qua céc thong so:
BOD,, COD, DO, N-NO,, N-NH,, P-PO,*, tong coliform. Két
qua cho thay, cac thong s6 nay c6 khuynh hudng tiém can véi
ngudng trén theo QCVN 43:2017/BTNMT [12].

Bang 1. Thong sé chat lwgng nwéc thai nudi tom.

Nude thai nudi Nurge thai nudi QCVN 43:2017/

SIT Chish Don i :?lr:lz;l;ém canh IETZ:;;“ thim canh ﬁg\IMT

I 7,183 7445 559

2 BOD, mgl 3447 2615 50

3 oD mgl 3813 4141 150

4TSS mgl 4045 644127 100
Amoni

5 gi?;)ﬁ“h mgfl 0.35:0,11 064033 10

6 Z;‘l‘fgo . xlp NI i 2600 <5.000

BOD,: nhu céu oxy sinh hoa; COD: nhu cau oxy hoa hoc; TSS: téng
chét rén lo 1ng.
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Két qua bang 1 cho thdy, nudc thai nuéi tom co thé tac
dong dén moi truong khi thai ra song rach. Hoat dong nudi
tom siéu tham canh dugc kiém soat tbt hon hoat dong nudi tom
tham canh, do do, chit lugng nudc thai nuodi tom si€u tham
canh khong tang cao so v6i QCVN 43:2017/BTNMT [12]. Tuy
nhién, theo nghién ctru ciia V.Q. Lam va cs (2020) [13] tai nude
song cac khu vire nudi trong thiyy san (bao gdm ca nudi tom)
thanh phd Hoi An (trudce sap nhap), BOD; dao dong tur 2,1 dén
9,7 mg/l, cao hon QCVN 43:2017/BTNMT [12], TSS ciing
vuot gidi han cho phép, trong khi COD vuot gidi han cho phép
tir 1,07 dén 1,4 1an [12].

Két qua trén twong dong voi két qua phan tich chit luong
nudce thai ciia ao nudi tom tham canh va siéu tham canh tai cac
huyén trén dia ban tinh Bac Liéu do H.T.H. Vy (2020) [14] thuc
hién. Két qua cho thay, khong c6 sw chénh léch nhiéu giira gia
tri pH cuia nudc thai nuoi tom tham canh va siéu tham canh.
Riéng nong do BOD; trong nudc thai nudi tom thém‘canh cao
hon nudce thai nudi tom si€u tham canh khoang 1,5 lan va déu
vuot xa gii han cho phép. Cac gia tri pH nay déu nam trong
khoang cho phép so voi TCVN 13656:2023 [9] va 1a cac gia
tri pH thich hop dé nudi tom thé chén tring (pH 7,5-8,5). Theo
két qua diéu tra cia nghién ctru nay, hién nay tinh Ca Mau con
c6 dén 20 ho trén dia ban tinh chua c bién phap thu gom, xir
1y nudce thai nén nguy co gy ra 6 nhiém moi truong trong hé
thong kénh, rach, song ngoi 1a rat cao.

3.2. Dé xudt mé hinh thi diém va dp dung khung lya chon
gidi phap xw ly

Dé xuat mo hinh thi diém dién hinh tai ho Mach Pong
Khoi, xa Ta An Khuong Nam, huyén DPam Doi, tinh Ca Mau
voi quy mo 2,5 ha, ¢6 cac cong trinh duge bd tri nhu hinh 4.

Hinh 4. Hé théng thoat nwéc ao nudi tém tai khu vre nghién ciwu.

So d6 bé tri mat béng cta ho nuoi tdm dién hinh duge thé hién
trong hinh 5:
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Hinh 5. So' d6 bd tri mét bang téng thé cta hd nuéi tom dién hinh.

Budc 1: Xdc dinh thong s6 kj thudt ciia ao nudi tom: Cac thong
s0 san co clia ao nuoi tom dugce trinh bay trong bang 2.

Bang 2. Thong s k¥ thuat cao ctia ao nudi tom hé dan.

STT  Théng s6 nhap liéu Don vi $6 hrgng Ghi chi
1 Nhap dién tich ao m 1.600

2 Nhap mat d§ nudi Con/m? 500

3 Mat d§ wom Con/m? 2.000

4 Chiéu cao mit nudc (H) m 1,2 [15]

5 Phan bon kg 3

6 TCCA 90% kg 5,88

TCCA: Trichloroisocyanuric acid.

Buée 2: Cén bang vt chat: Cac hoat dong trong qua trinh nudi
tom theo hudng tuan hoan vat chat, bao gom cac dong vat chat dau
vao va dau ra dugc tinh todn dya trén ket qua nhap liu dau vao
(bang 3).

Bang 3. Két qua can bang vat chat ho nuéi.

Nguyén li¢u vao Dong thai
Cong doan ; ;
Logi 80 lwong Logi 80 lwgng
Nude (m?) 2.496 198,8
Vi (kg) 24
Chuln bi Phan bon (kg) 3
Hoa chit (kg) 5,88
Nude (m?) 480 Nude thai (m?) 480
Uom Thue an (kg) 49,85 Xac tom (kg) 6,86
Tom (kg) 24 Bun thai (kg) 54,10
Nude (m’) 2.016 Nude thai (m?) 2.016
Nudivathy  Thacdn (kg) 1234,5 Chét thai hitu co (kg) 944,79
hoach Tom (kg) 137,14 X tom (kg) 2750
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Qua trinh can béng vét chét cho théy, thirc an cho tom la
ngudn dinh dudng duy nhit dugc dwa vao hé thong va ngudn
nude nudi tom nén cé tac dong truc tiép dén chat luong cia
ngudn nudce nudi tom. Vi thirc dn cho mé hinh nuéi tém cong
ngh¢ cao da dugc dinh luong tdt nén cac chat dinh dudng,
chét rin va chét thai carbon trong m6 hinh nui tom siéu thim
canh c6 thé duoc tinh toan dya trén ngudn thirc dn dwa vao. O
giai doan tdm wom, lugng thirc dn twong déi thip (49,85 kg)
nhung dén giai doan nudi va thu hoach, luong thirc n nay co
thé 1én dén 1.234,5 kg. Viéc t6i wu hoa thiét ké hé thong co
thé nang cao tinh sin ¢6 cua cht dinh dudng va carbon ciing
nhu ting ning sut va san lugng duy kién. Qué trinh nudi s&
phat sinh ra cac loai chét thai nhu: nude thai ao nudi; chat thai
rin (xac tom chét, vo, phan tom, thirc an thira); bun day ao.

Bueée 3: Lua chon gidi phap dwa trén khoi heong chat thai
phat sinh: Xac dinh hiu qua xu Iy cta cac giai phép (bang 4).

Bang 4. Hiéu qua cua cac giai phap xw ly.

. _ Gioi han hoac N, P
Ty iusuat  giu vio c6 thé xir Iy
Cum gidi phap  Tén gidi phap Xitlj (%) :
Tong N (mg/l) ~ Tong P (mg/l)
Chét thai rfin nudi tom lam phan
bvon cho Caulerpa dau 180 0 1
lang
Xur Iy bun trong cac 10 phan
tmg ky khi ngugc dong (UASB
- Upflow Anaerobic 70 83,8 30,8
Sludge Blanket)
Tfmg cu(m,g (;]ug trl]nh\phan 5 I 16
GP3 (Bin huy ky khi dé xu 1y bun
thai sau siphon) an ¥ bi i
(%uan 1y bun trong a0 nuéi 6 2560 1430
tom
Xit 1y nuée thai bing h nuéi ca
d1,101 ket Pqp voi bai loc 18 14 L1
d(mg nhan tao
Ung dung cong nghé biofloc 89 14 7
Giai phép thay thé dién mit troi
va gi6 cho cung cAp 31
nang lugng tai tao
GP4 (gidiphap  Thiétké hé thong méy bom
khac) ning luong nude DC chay bang nang lugng
mt troi (SWPS - Solar Water
. 63,7
Pumping Systems)
Giai phap phat thdi carbon 70 6 18

xanh

Bang 4 phan loai cdc nhom giai phap xir Iy chat thai nudi
tom, trong d6 c6 cac giai phap cu thé dugc tinh theo gi6i han
hodc N, P dau vao c6 thé xir Iy. Day la mot trong nhimg tiéu chi
déanh gia, giap lua chon nhitng giai phap phu hgp trong qua trinh
trién khai cac giai phap xir Iy chét thai trong mo hinh nuéi tom
dat hiéu qua tot hon.
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banh gia tac dong vong doi (LCIA - Life cycle impact
assessment) mo ta cac tac dong moi trudng dua trén két qua kiém
ké vong doi (LCI). Céc loai tdc dong moi truong sau day da dugc
xem xét: sir dung tai nguyén sinh hoc (BRU, ning sudt so cap rong
duoc do bang carbon), sir dung ning lugng tich lity (CEU), nong
1én toan cau (GW), axit hoa (Acd) va phu dudng (Eut) (bang 5).

Bang 5. Danh gia tac dong vong doi cia 1 tAn tom trong lwong song.

wessssmmmn Khoa hoc Ky thuat va Céng nghé | Ky thuat méi trudng; Khoa hoc Néng nghiép | Thiy sén

can tiéu hao nang lugng khoang 38,3i4},3 GJ, tao ra 23,1i2,6 kg
S50,eq, 36,9+4,3 kg PO,eq va 3,1+0,4 tan C(’)Zeq'[12]. Hé so phét
thai khi COz,. SO,, va PO, ciing la nhiing yéu t0 quan trong can
duoc theo doi.

Chit lwong nud6c thai tirao xr ly nudc thai trude khi thai ra moi
truong bén ngoai duge thé hién trong bang 7.

Bang 7. Chat lwong nwérc thai sau khi dwoce xiv ly.

. Ning . £

L P Nong Ién Ning suat

LCIA/LCA g:gltsl(l)oaeq) Z:lgupd(l)m:lg) toan ciu i:rc‘;nnli 7 5o cAp rong
2 4 A
(kg CO, eq) GJ) (tan)

San xudt gibng 1,15 023 188 272 0
Cosobating ) 0,02 64,5 266 0
khu nuéi
San xult thican 15,8 63 210 283 60700
Strdungdien 252 1,04 2450 B2 0
Clo 024 0,02 484 094 0
D4 voi (CaCO) 0,03 0,004 541 02 0
Voinung (Ca0) 0,55 0,03 270 132 0
At 553 0 0 0
nuot
Vinchuyéncon ) 0,03 56,4 12 0
giong
Vénchuyén thie - ) 0,07 59,5 087 0
an
VTG 0,17 0,03 245 036 0
khéac
Téng (+SD) $B9:4) 63 5280£510 61,546,1  60.700£390

Tinh trung binh cac hé thong nudi tham canh (15%) va ban
tham canh (85%), san luong 1 tin tom sdng can 61,5+6,1 GJ ning
lugng, ciing nhu 60.700+390 tan ning sudt so cip rong va tao ra
43,9442 kg SO, tuwong duong, 63+11 kg PO, twong duong va
5280+510 tan CO, twong duong.

Hé s6 phat thai cho thay mirc do tai nguyén va nang lugng cin
thiet dé san xuat mot tan tom song (bang 6).

Bang 6. Céc tac dong vong doi dén moi trwdng séng clia cac ho dan.

Acd Eut GW CEU BRU
LCIA/LCA (kgSO,eq)  (kgPO,eq) (kgCO,eq) (G))  (kgO)
Hé s6 phat thai 439 63 5.280 61,5 60.700
Phit thai hg dan 219,5 315 24.600 307,5 303300

BRU: tai nguyén sinh hoc; CEU: s& dung nang lwgng tich ldy, GW:
néng 1én toan cau; Acd: axit héa; Eut: phi dwéng (Eut).

Sau khi thyc hién LCIA, chi s6 nong lén toan cdu (GW) cua
phat thai h¢ dan dat 24.600 kg CO, eq, lugng axit hoa dat 219,5 kg
SO, eq, phu dudng dat 315 kg PO, eq, sir dung nang lugng tich Ity
CEU=307,5 GJ va nang suat so cap rong BRU dat 303.500 kg C.

Hé s6 phat thai ctia ho dan c6 muc hé s cao cho thiy, quy
trinh san xuat khong hi¢u qua va can dugc cai tién. Trung binh
mdot h¢ thong nudi tom tham canh khi san xuat dugc 1 tan tom s&

KHOA
%xwéﬁéﬁs
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"
Ef.':ﬁiﬁ Bon vi Kétqui  LOD %?Z)TWBTNMT [12]

I pH 6,71 14 559

2 CoD mg/ 142 2 150

3 BOD, mgl 34 05 50

4TSS mgl 16 2 100

5 Téng coliform CFU/100 ml 43.10° 1 5.000

LOD: gi¢i han phat hién; BOD,: nhu cau oxy sinh hoa; COD: nhu cau
oxy hoa hoc; TSS: tdng chét ran lo’ Iing.

Két qua phan tich so sanh véi QCVN 43:2017/BTNMT [12]
cho thay, da so cac thong s6 6 nhiém trong nude thai ao nudi & mo
hinh déu dat quy chuan cho phép.

Buede 4: Xay dung mé hinh nudi tom siéu tham canh xit Iy tudn
hoan nudc va vit chat dinh didng.

Hinh 6 1a md hinh sinh ké sinh thi tich hop cho h¢ dan cu
nong thon ving man dugc thyc hién cho déi tuong co sinh ké
chinh 12 nudi tom siéu thdm canh. Trong qua trinh nudi tom siéu
tham canh thi chat thai phat sinh chii yéu 1a nudc thi, bun thai sau
qué trinh siphon va dau (vo) tom chét ciing mot sb loai chat thai
sinh hoat khac. Céc loai cht thai nay dugc xu ly theo dinh huéng
tudn hoan dong vat chit va ning luong thong qua céc giai phap
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Hinh 6. D& xuat md hinh nudi tém siéu tham canh.
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duogc tich hgp vao mo hinh. Bun thai sau qua trinh siphon duoc dua
vio biogas, thong qua qué trinh phan hiy ky khi thu hdi duoc khi
sinh hoc, lugng khi sinh hoc nay dugc st dung cho muyc dich sinh
hoat ctia ho gia dinh thay thé nhién liéu ndu nuéng. Nudc thai tir
qua trinh nuéi tom chira cac chét 6 nhidm duoc dua ra ao xur ly. Tai
day, cdc ché pham vi sinh dugc bd sung vao ao gitp ddy nhanh qua
trinh phan huy cac chit hiru co ¢6 trong nude. Bén canh do, thuc
vét thay sinh ban dia ciing dugc trong trong ao gitip céi thién chat
luong nude trude khi thai ra kénh tiép nhan. Pau (vo) tom duoc
dinh hudng 1am nguyén liéu cho qué trinh G phan hitu co, dau (vo)
tom chét chira mot luong dinh dudng phi hop san xuat phan bon
cai tao dét tai khu vyc. Thiét bi chung cét nude ngot ciing dugc st
dung cho khu vuc dé tan dung lugng nhiét tir mat troi nham thu hoi
nude ngot phuc vy cho sinh hoat co ban cua h dan. Mot gidi phap
nita duoc thiét ké dé thu hoi sinh khéi thue vat cua dia phuong la
san xut than sinh hoc quy mé ho gia dinh. Cac loai thuc vat nay
chu yéu 1a thuc vat khu vire ving min, than sinh hoc nay thuong
duoc phdi tron ciing voi phan hitu co (dau, vo tm chét) dé cai tao
dat cua khu vue, gip ho dan co thé tréng duoc cac loai rau an 1a
cho gia dinh.

4. Két luan

Nghién ctru danh gia va du bao dién bién chat luong va tac
dong moi tmong, céc giai phap ngan ngua va xu ly 6 nhiém nudc
thai tai mot s ao nudi tom tap trung. Dua trén két qua phan tich,
khung hd trg co thé dé xudt cac hudng di va bién phap cu thé dé
cai thién quan 1y va xir 1y chét thai trong ao nudi tom siéu thim
canh.

Két qua phat thai ho dan sau khi thyc hién LCIA cho th?iy,
luong phat thai khi nha kinh dat 24.600 kgCO, eq, lugng axit hoa
dat 219,5 kgSO, eq, phu dudng dat 315 kgPO s €4, st dung nang
lugng tich Ity CEU=307,5 GJ va nang suat so cap rong BRU dat
303.500 kg C. Hé s6 phét thai ciia ho dan cao, diéu do chi ra ring,
quy trinh san xuét khong hiéu qua va can duoc cai tién. Hé sd
phét thai khi CO,, SO,, va PO, ciing 1a nhirng yéu t6 quan trong
can duoc theo doi. Ban than giai doan nu6i dudng 1a nguyén nhan
chinh gdy ra hién tuong pha dudng, chiém dat va phu thudc vao
nudc. Tuy nhién, thitc &n la nguyén nhan chlnh gay ra hién tuong
axit hoa va su dung rong trong san xuat S0 cAp trong tat ca cac hé
thong. Ning Sudt va ty 1€ trao doi nguon cap dir liéu la xac dinh hé
thong hiéu qua nhét theo quan diém bao vé méi truong.

Khung hd tro cung cép cho cac nha quan ly va ngudi nudi
tom mot cong cu hitu ich dé lya chon va trién khai cac giai phap
xu ly chét thai t6i wu. Céc loai dong thai co thé duoc tan dung
1am ngudn cung cip dau vao cho cac quy trinh khac nhau trong
hé théng: bun thai c6 thé tan dung dé san xuét khi sinh hoc béng
phuong phép biogas, bun ling sau biogas sau thoi gian thu hoi
khi sinh hoc ¢6 thé 1am nguyén lidu hitu co t phan compost... Hé
théng nay co thé hd trg dic luc trong viéc dat dugce cac muc tiéu
kinh t&, méi truong va bén viing.
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Nghién ciru duoc thyc hién trong khuon kho dé tai “Nghién
ciru dé xudt mo hinh sinh ké bén viing theo dinh hudng kinh té
tudn hoan nham thich ung voi cac diéu kién tu nhién bt loi (man,
phén, bién d6i khi hau) cho nguoi dan ndng thon trén dia ban tinh
Ca Mau” (ma s 02/HD-SKHCN) do S¢ Khoa hoc va Cong nghé
tinh Ca Mau quén ly. Céc tac gia xin tran trong cam on.
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