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Tom tit

Nghién citu nay tdp trung iing dung sdn xudt sach hon cho bot khoai mé Mong Linh. Nghién citu da tric tiép
khdo sdt cdc 1o lam bét truyén thong dé lam ré hién trang méi trudng (ti lugng nudc thdi, rdc hiiu co dén dién
ndng tiéu thu). Két quad cho thdy, cdch lam ciia quy trinh cii gay lang phi I6n, thdt thodt nguyén liéu va tiéu ton
nhiéu nang lugng. D€ khdc phuc, nhom da thii nghiém mo hinh cdi tién bdng cdch: tdn dung triét dé phu phdam,
t0i uu ngudn nudc, dimg mdy sdy tiét kiém dién va thay héa chdt bang cdc phuong phdp sinh hoc an toan. Cdc
gidi phdp nhu tdi wu héa sit dung nudc, tdi sii dung phu phdm, ing dung sdy tiét kiém ndng lugng va thay thé
héa chdt bang xit ly sinh hoc da gidm ddng ké TSS, COD, BODS5, lugng chdt thdi hitu co va CO, tuong duong,
dong thoi ndang cao chdt lugng bot. Nghién ciiu khuyén nghi nhdan rong mé hinh sdn xudt sach hon cho cdc co
s6 quy mo nhé va viia.
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Emission reduction strategies in Mong Linh white
yam (Dioscorea Alata L.) flour processing
towards green agriculture

Abstract

This study focuses on identifying a cleaner production pathway for Mong Linh white yam flour. By directly
investigating traditional processing facilities, we assessed the current environmental impact, ranging from
wastewater discharge and organic waste to total energy consumption. The findings indicate that conventional
methods result in significant inefficiencies, including substantial raw material loss and high energy demands.
To address these challenges, an improved model was piloted, featuring the comprehensive recycling of by-
products, water usage optimization, the integration of energy-efficient dryers, and the replacement of synthetic
chemicals with safe biological alternatives. These interventions led to a marked reduction in TSS and COD
levels, organic waste volume, and CO2 equivalent emissions, while simultaneously enhancing the overall
quality of the flour. Based on these results, the study recommends scaling up this cleaner production model for
small and medium-sized enterprises (SMEs) in the sector.

Keywords: Cleaner production, Emission reduction, Green agriculture, Mong Linh white yam, Process optimization.
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1. DPAT VAN PE

Trong bo6i canh bién do6i khi hau dang tré thanh
thach thuc toan cdu, Viét Nam da khang dinh quyét
tam theo dudi cdc muc tiéu phat trién bén viing
(SDGs) va 16 trinh trung hoa cac-bon day tham vong.
Nong nghiép, véi vai tro la mot tru cdt dam bao an
ninh luong thuc va dinh dudng, hién nay dang phai
dlng trude 4p luc phai qua do chuyén dich manh mé
sang mo hinh san xudt xanh, tudn hoan va it phat thai
hon (World Bank, 2025). Tuy nhién, m¢t "diém nghén"
khd 16n trong chudi gia tri nay chinh la giai doan ché

bién sau thu hoach - noi thudng xuyén tiéu ton ngudn
nang lugng khéng 16, st dung nudc lang phi va phat
sinh lugng chat thai 16n ra moi trudng (Niguse et al,,
2022). Diéu nay dat ra yéu cau vé€ mot dién mao méi
cho nong nghiép Viét Nam la: (i) Sinh thai, (i) Trach
nhiém va bén viing hon, (iii) Huéng t6i cot moc Net
Zero vao nam 2050. Theo Chién lugc phét trién ndéng
nghiép va nong thdén bén viing giai doan 2021-2030,
trong tdim khong chi ndm & viéc tang trudng san lugng
ma con phai t6i uu hoa gia tri gia tang va tiét giam chi
phi dau vao thong qua viéc st dung tai nguyén hiéu
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qua (Ipsard, 2022). Do d6, viéc tdi cau truc va toi
uu héa cac quy trinh ché bién néng san khong
con la lya chon, ma la mot doi hai tat yéu dé€ hién
thuc hda cac cam két vé moi trudng va kinh té.

Khoai m& trang Mong Linh (Dioscorea alata
L.), hay con goi la cu cdi, khoai vac, 1a loai cay
trong dac httu mang dam gia tri kinh t€ tai viing
dém U Minh Thugng (An Giang - Viét Nam).
Giong khoai nay gay an tugng béi kich thude
cl vugt trdi (trung binh 4-5 kg, tham chi dat 20
kg) cung ham lugng tinh bot cao va kha nang
thich nghi manh mé véi thé nhudng dia phuong
(Kiengiang.gov.vn, 2019). V6i chiing nhan OCOP
3 sao va dinh hudng phat trién chubi lién két gan
day, khoai m& Mong Linh dang diing trudc co
hoi 16n d€ chuyén minh ti néng san tho sang
cac san phdm ché bién sau, dac biét 1a bot khoai
m& (Baoangiang.com.vn, 2025). Tuy nhién, thuc
trang san xudt hién nay van d6i mét véi nhiéu rao
can nhu viéc bao quan khoé khan va cac kénh tiéu
thu han hep khién gia thanh thiéu binh 6n. Pdng
quan ngai hon, cac co sd ché bién bot van duy tri
phuong thtic truyén théng von tiéu ton nhiéu tai
nguyén nudc, dién nang va xa thai truc tiép phu
phdm ra moi trudng, gy 6 nhiém va phat thai
khi nha kinh (Hinh 1).

Co hoi dé€ giai quyét cac vin dé han ché
nay chinh la dua vao cac dac tinh ty nhién cta
nguyén liéu: khoai mé& tring Mong Linh sg hitu
nhiét d6 ho hoa thap va tinh 6n dinh nhiét t6t -
nhiing thong s6 ly tudng dé thiét ké quy trinh ché
bién tiét kiém nang lugng (Oliveira et al., 2021).
Dong thoi, cac phu phdm nhu vo va ba xo hoan
toan ¢ thé tré thanh nguyén liéu dau vao cho cac
mo hinh kinh t€ tudn hoan (Omuku et al., 2025).

Nghién ctiu nay dugc thuc hién nham xay
dung mot quy trinh san xudt bot khoai mé dam
bao chét lugng, dong thoi giam thiéu t6i da ddu
chén cdc-bon. Bing cach phan tich toan dién tu
khau so ché dén sdy va dong goi, nhom tac gia da
dé xuat viéc tich hgp cong nghé sach, tai st dung
sinh khdi va t6i uu héa van hanh. Bay khong chi
la giai phap ky thuat don thuan ma con la huéng
di chién lugc gitp nang tam gia tri nong san dic
thu ctia BDong bing song Ctiu Long, hai hoa gitia
tang trudng kinh t€ nong thon va muc tiéu Net
Zero toan cau.

2. PHUONG PHAP NGHIEN CUU

2.1. Pham vi va doi tugng nghién ciiu

Nghién ctiu dugc thuc hién tai ving dém U
Minh Thug¢ng, Kién Giang - la khu vic trong
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Hinh 1. Khoai md trang Mong Linh & viing dém riing
U Minh Thugng - An Giang.

diém canh tic khoai m& tring Mong Linh theo mé hinh
hop tac xa va lién két doanh nghiép. Nhom tac gia da tién
hanh khao sat thuc dia tai cac co sd ché bién quy mo viia va
nho nhdm dam bao tinh dai dién cho thuc trang san xudt tai
dia phuong.

Nghién cttu nay tap trung boc tach cac diém phat thai
chinh trong bén cong doan c6t 16i: riia lam sach, nghién, sdy
kho va dong goi. Cac yéu t6 nam ngoai day chuyén san xuit
tai xudng nhu ky thuat canh tic tién thu hoach, logistics
van chuyén va mang luéi phan phoéi san phdm cudi cling sé
khong nam trong pham vi dinh lugng phat thai cia nghién
cliu nay.

2.2. Phuong phdp thuc hién

Dii liéu nghién ctiu dugc thu thap tu khao sat thuc dia va
phong van truc tiép cac ho canh tac, co sd ché bién tai dia
phuong. Nhom tac gia tdp trung dinh lugng mtc tiéu thu
nang lugng va tai nguyén theo tiéu chudn GHG Protocol
(2021) xuyén sudt tii khau tiép nhan nguyén liéu dén thanh
phém. Trén co s& do, cac giai phap cai tién dugc thi nghiém
& quy mo pilot nhdm so sanh d6i chling v6i quy trinh truyén
thong vé hiéu qua giam phat thai, tiét kiém tai nguyén va
tinh kha thi kinh té.

3. KET QUA VA THAO LUAN

3.1. Dién tich trong va sin luigng khoai ma trang Méng Linh

Khoai m& tring Mong Linh hién dang la cay trong cha
luc tai ving dém Vuon Quéc gia U Minh Thuogng, chung tap
trung cht yéu 6 hai x4 Minh Thuan va An Minh Bac (huyén
U Minh Thugng, Kién Giang). Su phat trién ctia giéng khoai
nay gan lién v6i hé thong ha ting thuy loi dugc cai thién,
giup x6 phen va thodat ung hiéu qua trén dién tich hon 3.200
ha dat canh tac rau mau cta dia phuong (Baoangiang.com.
vn, 2025). Bén canh d6, khoai Mong Linh ¢6 uu thé vugt
troi vé nang sudt nhd tuong thich ddc biét véi thé nhudng.
Thong ké thyc t€ ghi nhan muc san lugng dao dong tui 42
dén 70 tin/ha, cao gap nhiéu lan so véi cac giong khoai m&
tai nhiing viing trong diém khac nhu Thanh Hoéa, Long An
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Bang 1. Dién tich trong va san lugng khoai m& tim va khoai mé trang Mong Linh ¢ xa Minh Thuéin

va xa An Minh Bac

Xa Minh Thuéin Xa An Minh Bac . ,
Ném trén E———— —pw ——— e Tong dién tich | San lugng
g | Khoai mé tim Khoai trang Khoai md tim Khoai trang trong (ha) (tin)
(ha) Mong Linh (ha) (ha) Mong Linh (ha)
2023 63.0 2.0 0.0 6.0 71.0 1775
2024 59.5 3.5 0.0 16.5 79.5 1987.5
2025 71.1 0.0 0.0 7.0 78.1 1952.5

(Kiengiang.gov.vn, 2019). Déc tinh sinh hoc cua giong
nay cho ct dang chuim véi trong lugng 16n, trung binh
ti 4-5 kg va c6 thé 1én t6i 15 kg d6i v6i nhiing ca thé
loai 1. V6i quy trinh canh tac it phu thudc vao hoa chit,
khoai m& trang Mong Linh khong chi mang lai gia tri
thuong mai cao ma con khéng dinh vi thé 1a mo hinh
nong nghiép bén viing, gop phin nang cao sinh ké cho
hang tram nong ho tai dia phuong nay (Bang 1).

San lugng khoai trang sut giam vao nam 2025 chu
yéu do tinh trang xam nhép mén kéo dai va bién déi
khi hau gay anh hudng truc tiép dén vung nguyén liéu
trong diém. Dong thai, viéc tdi quy hoach néng nghiép
va luén canh céy trong tai dia phuong nham cai tao dat
ciing gop phén thu hep dién tich canh tac, lam thay ddi
ngudn cung dau vao cho quy trinh san xuat.

3.2. Tiém nding ché bién bot khoai mé trang Mong Linh

Viéc chuyén dich kinh doanh tu ct tuci sang sin
xudt bot khoai khong chila su thay déi vé hinh thai ma
con la chién lugc t6i uu héa chudi gia tri nong san theo
huéng phat trién bén viing. Khoai m& traing Mong
Linh tuoi chtia dén 70% nudc, nén chung cé thoi han
bao quan ngin (3-7 ngay) va dé phat sinh khi nha kinh
(CH,, CO,) trong qua trinh phéan hty (Khanal et al.,
2023). Qua thuc nghiém, nhém nghién ctiu nhan théy
viéc ché bién bot khoai sé giup kéo dai thoi gian luu
kho c6 thé [én dén 12 thang, dong thoi tin dung triét
dé nhiing ct khong dat quy cach vé hinh dang, tu d6
giam thiéu dang ké ty 1é that thoat sau thu hoach.

Xét vé logistics, san phdm dang bdt c¢6 kha nang

Nguon: Nhém tdc gid)
cat giam 70-80% trong lugng va thé tich, truc tiép lam
gidm "d4u chan cdc-bon" trong quy trinh vin chuyén
va loai bo nhu ciu bao quan lanh tén kém dién ning.
Thém vao do, ddc tinh sinh hoa ctia khoai Mong Linh
v6i ham lugng tinh bot cao (60-85%), nhiét do ho hoa
thap (69,6°C) va tinh 6n dinh nhiét t6t cting la nhiing
loi thé ky thuat giup tiét kiém nang lugng dang ké trong
qua trinh ché bién cong nghiép (Oliveira et al., 2021).

M6 hinh ché bién tap trung nay con cho phép dua
ra mét chu trinh kinh t€ tuin hoan, cu thé: cic phu
phdm nhu vo khoai va nudc thai hitu co dugc thu gom
dé€ san xudt phin bon hodc sinh khéi thay vi thai bo
gdy 6 nhiém vao mdi truong. Day la bude chuyén quan
trong tui "tu duy san xudt" sang "tu duy kinh té tich hgp
da gia tri" (Ipsard, 2022), diéu nay mdé ra co hdi xudt
khé4u chinh ngach va tao sinh ké bén viing cho néng
dan vung dém U Minh Thugng.

3.3. Hién trang quy trinh ché bién bét khoai mé va
cdc nguon phdt thdi

Thuc trang codng tac ché bién bdt khoai mé trang
truyén thong (Hinh 2) hién do6i mat véi nhiéu rao can
vé hiéu qua tai nguyén va tac dong sinh thai. Thao tac
ngam rua chung lam tiéu tén lugng nudc 16n nhung
lai thiéu hé thong tudn hoan, dan dén xa thai truc tiép
cac chit hitu co hoa tan, dé gay nguy co phu dudng hoa
nguon nudc dia phuong. Dic biét, cong doan say nhiét
truyén thong dang la van dé can chu y chinh.

Hién nay, cac co s& van phu thudc vao 1o dién trd
hodc do6t nhién liéu héa thach, né khong chi gay lang

Nude
’ Khoai m& tr:‘mg . % A T
Thu hoach Mgng Linh Rira (1) = Got vo > Rua(2) =P Cat lat
Nudre, dit Vé, thit cii
v
Dong goi Nghién bjt | Shykho [e=- Dério |e== Ngim nwic

Hinh 2. Quy trinh sdn xudt bot khoai ma trang Mong Linh (truyén théng) 6 viing dém rimg U Minh Thugng - An Giang.
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Bang 2. Khao sat hiéu suit si dung phan an dugc cua
khoai m& trang Mong Linh

Mﬁu mhan diu (g) mvé (g) mci)n lai (g) Hiéu Suﬁt (%)
M1 1100 172 928 84,4
M2 1000 146 854 85,4
M3 2076 186 1890 91

phi nang lugng ma con phét thai lugng 16n khi CO, va khoi
bui. Viéc chung ta chua tan dung dugc lgi thé nhiét do ho
hoéa thap cta khoai Mong Linh cling sy can tré tii ham
lugng chéit nhay tu nhién da lam kéo dai thoi gian hon khi
sdy, lam bién tinh cac hoat chat quy nhu Dioscin va lam
giam gia tri thuong phdm. Ngoai ra, viéc thai bo hon 20%
khoi lugng vo va ba xo ra moi truong thay vi tai st dung da
lam gia tang chat thai ran va khi nha kinh (CH,CO,) 1a di¢u
khong thé tranh. Nhiing han ché nay da cho thay quy trinh
ct khong con phu hgp véi dinh huéng nong nghiép xanh,
va dang tao ra ddu chén cac-bon 16n trong chubi gid tri.

3.4. Hiéu qud ctia cdc gidi phdp gidm phdt thadi dugc dé xudt

Nh¢ c6 cong cu dia phuong - dao hai lugi ¢ thé diéu
chinh khoang cach gitia hai lugi dao ma hiéu suét stt dung
phan dn dugc cta cu khoai mé& trong nghién ctiu nay dao
dong trong khoang 84,4 - 91%.

Két qua thi nghiém cho thay, cu c6 khoi lugng 16n hon
thi ty 1é phan st dung dugc ciing nhiéu hon, cu thé la
nhiing ct gan 2100g c6 ty 1¢ phan dung dugc trén 91%. Vé6i
lugng vé khoai (khoang 10 - 15% khoi lugng cu tuci) néu
khong dugc tan dung hiéu qua, bi thai bo sé gay 6 nhiém
moi trudng va phat thai khi nha kinh.

Dé ngan chan lai cac qua trinh oxy héa hgp chat dinh
dudng va duy tri mau sic tu nhién cho thit cti, nhém nghién
ctiu da tién hanh ngam lat khoai mé& trong dung dich acid
citric.Thtt nghiém thuc hién véi cac nong do tii 0,1% dén
0,9% & ty 1é dung dich/nguyén li¢u la 6:1 trong vong 5 phut.
Két qua cho thdy, nong do 0,5% la diém t6i uu d€ nhom
kiém soat dd nhét bé mat va bao toan dugc mau sic; trong
khi cac muc thap hon (0,1-0,3%) thi khong du hiéu luc va
cac muc cao hon ciing khong dem lai khac biét ro rét. Ngoai
ra, vai tro cta NaCl trong co ché tach chiét chat nhét sé
dugc tiép tuc dugc theo doi.

Lowin Bintk Nige 2020

Dua trén két qua thuc nghiém tai Hinh 4 va
Béng 3, nghién ctiu xdc dinh d¢ day lat cat 1a yéu
t6 then chét chi phéi truc tiép dén hiéu qua nhiét
ndng va cu tric san phdm (Hinh 5).

Do day lat cat khong chi quyét dinh thoi
gian hdp chin ma con anh hudéng dén téc do
tach &m trong giai doan sdy ké tié€p. Cu thé,
viéc st dung lat cat qua mdng tuy rat ngin thoi
gian hdp nhung lai lam gia tang dé udét bé mat,
khién ham 4m cuc bd tiang cao va gay kho khin
cho viéc xti 1y & cac cong doan sau. Ngugc lai,
nhiing lat cit qud day lam phat sinh tré luc
nhiét, kéo dai thaoi gian ché bién va gay lang phi
nhién liéu khong cén thiét. Do do, viéc xac lap
moét do day téi uu la yéu cau bat budc dé€ can
bédng gitia hiéu suét thu hoi va tinh kinh té cta
quy trinh.

Qua khao sat va danh gid cdm quan, mau
5mm c6 diém cam quan cao nhét va trung binh
cac nghiém thic khac biét c6 y nghia thong ké.
Do d6, & nghién ctiu nay nhém chon dé day lat
cat 1a 5mm va thoi gian hép la 15 phat.

Tt Bang 3 va Hinh 3 cho thdy, 6 nhiét d6 65°C
trong 150 phut c6 cdm quan dat yéu ciu, do dm
dat yéu ciu. Do d6 chung t6i chon ché do sy la
65°C trong 150 phut.

3.5. Hiéu qua giam phdt thdi cia quy trinh
da toi wu so vGi quy trinh truyén thong

Két qua thuc nghiém cho thdy rdng, nhiing
thay déi can ban trong quy trinh sdn xuét bot
khoai m& trang Mong Linh da hudng t6i muc
tiéu giam phat thai. Hiéu qua giam phat thai cta
quy trinh téi uu so v6i quy trinh truyén théng,
cu thé nhu & giai doan dau, thay vi st dung nudc
sach, quy trinh méi tdn dung nudc séong dé€ ria
nguyén liéu két hgp véi viéc st dung dao got hai
lugi c6 thé diéu chinh. Cai tién nay khong chi
giam lugng nudc sach tiéu thu ma con giam ty 1¢
hao hut vo va thit ct tit 20% xudng con 10-15%,
qua dé truc tiép tiét giam chi phi xt ly chat thai
htiu co ban dau.

Nuéc

Hinh 3. Khdo sdt nong d¢ acid citric dnh huéng dén dj nhét trén bé mdt khoai

90 | TAPCHi MOITRUOGNG | 5O 1/2026



%M@MW 2026

Bang 3. Két qua nhiét do va thoi gian say bot khoai mé&

Thong sd 55°C 60°C 65°C 70°C | 75°C
Thoi gian sdy (phut) 180 165 150 135 120
Do dm (%) 4.00 4.00 3.90 4.00 3.95

(Nguodn: Nhom tdc gid)

Trong cac cong doan tié€p theo, cac quy trinh téi uu thiét lap do day
lat cat ¢6 dinh 6 mic 5 mm va b sung budc ngam trong dung dich
acid citric 0,5%. Giai phap nay giup loai bo do nhét bé mat dat hi¢u
qua, tao diéu kién thuén 1gi cho viéc dé€ rdo va thu héi chat nhét nhu
mdt loai phu phim c6 gid tri. Pdc biét, phuong phép sdy nhiét truyén
thong gay bién tinh tinh bot da dugc thay thé biang ky thuéat hip diét

0,1 cm A0,3 cm X1 cm (nhé) @1 cm (trung) -0,5 cm 41 cm (to)
120
L 3
*
100 ® *
® s
=y X ° P
© 80 x ° -
3 X ) *
1 x . ’
2 60 X ® L +
& X [ ] A4 'S
L *
%. L X L4 ® * *
D 40 t T * e * e
~ A i X ° ) e
“5 A L X X ¢ Koeseonl [ Y e
E 20 m 5 A A = T XXX
| A ¥
[ n . A A A sl o r P s rEr s TR
" ] l.iiiliiliilill
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
THOI GIAN SAY O NHIET DO 60°C (H)
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Hinh 5. Khdo sdt sy dnh hudng ciia nhiét d¢ dén thdi gian sdy ciia khoai
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khudn phoi hgp sdy lanh & 65°C. Su
két hgp nay gitp bao toan ham lugng
dinh dudéng, rut ngin thoi gian ché
bién va gidm dang k€ dién nang tiéu
thu kha nhiéu.

Tai giai doan hoan thién, viéc
c6 lat cat dong nhat gitp qud trinh
nghién bot dién ra dé dang va tiét
kiém nang lugng hon so véi cac lat
cat tuy tién ctia phuong phdp ca.
Cuoi cung, hé¢ thong chuyén dai tu
bao bi nhya truyén théng sang bao bi
nhua sinh hoc, gop phéan giam thiéu
rac thai nhya kho6 phan hty va than
thién hon v6i moi truong.

Maic du quy trinh san xudt bot
khoai m& traing Mong Linh da dugc
toi uu hoa toan dién, cac dong thai thi
cdp van ton tai, bao gdm 10-15% phu
phdm vo/thit ct va cic nguén nudc
thai tii khau ngdm rda khoai. Nham
gidi quyét triét d€ van dé nay, nhom
nghién ctiu da dé xuat moé hinh kinh
t€ tuan hoan (Hinh 6): phu phdm rin
dugc nhiét phan chdm thanh than sinh
hoc (biochar). Biochar nay dong vai tro
la chét hap phu d€ xti Iy nudc thai san
xuat, sau do tiép tuc dugc tai thu hoi
lam chit don cho nhua téi ché. Giai
phép nay khong chi xt ly 6 nhiém ma
coOn cai thién dang ké ddc tinh coly cho
vat liéu mdi. Trong thuc té, trong nhiéu
quy trinh san xuét, mic do 6 nhiém
trong nudc thai ché bién tinh bot
truyén thong thuong nong do COD
cao (Mironescu, 2011). Tuy nhién, cac
cong bo khoa hoc cho thdy, bang cach
ap dung thu hdi Ethanol (Karunanithi
etal,, 2023).) c6 thé thuc hién m6 hinh
kinh t€ tuén hoan va chuyén héa phu
phdm rin thanh Biochar (Lehmann
& Joseph, 2012), quy trinh dugc cai
tién khong chi giam thiéu dang ké tai
lugng chat thai ma con t6i uu hoa viéc
tai st dung tai nguyén theo cac vong
ldp khép kin (Cafforio et al., 2025). H¢
thdng xt ly tich hgp Anoxic-Aerotank
dam bao hiéu qua loai bo hitu co vugt
troi, dua chat lugng nudc dau ra dat
cac tiéu chuin xa thai nghiém ngit
(Metcalf & Eddy, 2014).
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(NaOH {Hz504)

Nuge sax khi thx hoi
bét mhor v Ethanel

Blochor sauxit iy nusic

Hinh 6. So do quy trinh tdn dung va xii ly chdt thdi trong quy trinh sdn xudt
bot khoai

H¢ thong xt Iy nudc thai va tai ché phu phdm tai nha méay khoai mé&
Mong Linh dugc nhém nghién ctiu thiét ké dya trén nguyén ly kinh té
tudn hoan, tich hgp cac cong nghé héa ly va sinh hoc nham téi vu héa
gid tri tai nguyén c6 dugc. Quy trinh van hanh chi tiét bao gom cac phan
doan sau:

(1) Thu hai hoat chat va tién xu ly tai nguoén nudc thai chinh phat sinh
tu cong doan ngam khoai (ty 1¢ 1 lit dung dich Acid Citric/NaCl trén 1 kg
nguyén liéu) dugc dua vao hé thong ly tam 2 giai doan (gia toc 12.000g &
4°C) dé€ tach chiét dich nhét. Hoat chét sau do6 dugc két tiia bang Ethanol
trong 24 gi¢ d€ thu hoi san phdm sdy kho. Song song do, cac phu phidm ran
ti thao tac got vo va phén loai dugc chuyén qua nhiét phan chdm nhim tao
Biochar hodc phoi tron thém vi sinh lam phén bon hitu co.

(2) Cac nguon thai phu bao gom nudc thai sinh hoat (da qua bé tu hoai
va tdich m@), nudc vé sinh thiét bi va nudc ria khoai (da loai bo tap chat tho
tai song chan) dugc tap trung tai bé thu gom va diéu hoa. Tai day, cac nudc
thai dugc suc khi va trung hoa pH bang NaOH hay H,SO, d€ chuén bi cho
cac phan ting sinh hoc tiép theo.
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(3) Xu ly sinh hoc va hoa ly:
Hé thong sti dung mo hinh sinh
hoc két hgp Anoxic - Aerotank
dé khu triét dé cac hop chat
hitu co (COD, BOD) va céc
thanh phéan dinh dudng (Ni to,
Phot pho). Nuéc thai lan lugt
di qua céc bé 6n dinh, bé thiéu
khi (Anoxic) va bé hiéu khi
(Aerotank) véi su ho trg oxy ti
may théi khi. Hon hgp sau phan
tng sinh hoc dugc tach pha tai
bé lang Lamella; bun hoat tinh
dugc tuan hoan dé duy tri sinh
khoi cta hé thong, phan nudc
dugc tiép tuc dan qua thap hip
phu Biochar. Vit liéu Biochar noi
bd doéng vai tro loc tinh, loai bo
cac vét 6 nhiém htiu co khé phan
huy va kim loai ndng (néu co).

(4) Kiém soét dau ra va tai su
dung bun: Cong doan cudi cling
bao gom khu triing, suc khi va
hiéu chinh pH dé dam bao
dong thai dat tiéu chudn QCVN
40:2025/BTNMT (Cot B) trudc
khi xa ra nguon ti€p nhan. Toan
b6 bun du va Biochar sau khi
bao hoa dugc tip trung tai bé
chtia bun dé chuyén héa thanh
vat liéu xay dung hodc lam phan
bon (Biochar bao hoa), khép kin
hoan toan chu trinh phat thai
nudc thai va chét thai ran. Quy
trinh dugc nghién ctu dé xuat
phtu hop v6i quy méd san xuét
ban cong nghiép cé cong suit
thai nudc 30-50 m*/ngay.

4. KET LUAN

Nghién ctu cho thdy, viéc
chuyén ddi tu phuong phap
truyén thong sang quy trinh ché
bién xanh la mat xich c6t 16i dé
nang cao chudi gid tri ctia khoai
md& trang Mong Linh. Bing cach
tich hgp cac giai phap cong nghé
say tiét kiém ndng lugng va mo
hinh kinh t€ tudn hoan tu phu
phdm, hé thong khong chi triét
tiéu cac "diém nong" phat thai
ma con toi uu hoéa sinh ké cho
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cong dong vung dém U Minh Thugng. Két qua nay la
minh chiling r6 rang va thuc tién cho sy chuyén dich
sang tu duy kinh t€ nong nghiép bén viing, goép phan
hién thuc héa muc tiéu Net Zero vao nam 2050 va dap
ting céc tiéu chuén xudt khdu khat khe khacm
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