Tap chi Khoa hoc Trirong Pai hoc Can Tho

Tdp 58, S0 Chuyén d@é SDMD (2022): 239-251

Tap chi Khoa hoc Trugng Pai hoc Can Thd

hg

S6 chuyén dé: SDMD 2022

website: ctujsvn.ctu.edu.vn

DOI:10.22144/ctu.jvn.2022.210

SAN XUAT KHI SINH HQC TU' CAC NGUON CHAT THAI KHAC NHAU O
PONG BANG SONG CUU LONG

Tran S§ Nam?, Nguyén Hitu Chiém?, Huynh Van Thao*?", Huynh Cong Khanh?, Nguyén Céng
Thuan®, Pinh Thai Danh', Duong Tri Diing, Taro Izumi®, Koki Maeda® va Nguyén Vin Cong®
Khoa Méi Trwong va Tai nguyén Thién nhién, Truwong Pai hoc Can Tho

2United Graduate School of Agricultural Science, Tokyo University of Agriculture and Technology, Japan
%Japan International Research Center for Agricultural Sciences, Tsukuba, Japan

*Newoi chiu trach nhiém vé bai viét: Hupnh Vin Thao (email: hvthao@ctu.edu.vn)

Thong tin chung:

Ngay nhdn bai: 10/08/2022
Ngay nhdn bai sira: 08/09/2022
Ngay duyét dang: 17/10/2022

Title:

Biogas production from
biowastes sources in the
Vietnamese Mekong Delta

Tir khoa:

Bép biogas, dong phdn hity, khi
sinh hoc, tui u biogas HDPE,
tui u PE

Keywords:

Biogas stove, biogas, co-
digestion, HDPE biogas
digester, PE biogas digester

ABSTRACT

This paper aims to present the research achievements of College of
Environment and Natural Resources (CENRes), Can Tho University,
promoting the production and efficient use of renewable biogas energy
from biowastes in the Vietnamese Mekong Delta over the last decade.
CENRes installed and transferred 515 PE biogas digesters, which
certified carbon credit by emission reductions (446 tCO, per year) issued
in June 2015. In addition, 32 improved HDPE biogas digester for treating
livestock wastes, biomass, or co-digestion has been distributed.
Moreover, a community biogas-sharing model for tackling surplus biogas
has recently been developed, which reduced 12.9 tons of CO.eq/year. Co-
digestion of super-intensive shrimp wastewater with other biomass
resources improved biogas yields by 26 - 53%. Furthermore, an improved
infrared biogas-cooking stove has recently been launched with
conspicuous features such as effective use at low biogas pressure (0.45
c¢mH_0), reducing biogas consumption and cooking time, and eliminating
unpleasant smells during inflammation.

TOM TAT

Mouc tiéu ciia bai bdo nay la trinh bay nhitng né lec ciia Khoa Méi trieong
va Tai nguyén Thién nhién (CENRes), Truwong Pai hoc Can Tho vé cdc
nghién ciru sir dung ndang leong tdi tao khi sinh hoc tir cde nguon chdt
thdi ¢ Pong bang Séng Ciru Long trong hon mét thdp ky qua. CENRes dd
chuyén giao 515 tii i PE, phdt hanh tin chi carbon (446 tCOy/ndm) vio
thang 5/2016. Bén canh d6, 32 mé hinh biogas HDPE dé xir Iy chat thdi
chan nuédi, thwe vit hodc dong phdan hiy ndng cao hiéu sudt sinh khi
biogas da dwoc ban giao. Ngodi ra, xir 1y khi biogas thita bang cdch chia
sé cho cong dong giam thai 12,9 tan COeq/nam. Sw phéi tron thiee vit
véi bun thai nudi tom siéu tham canh tang hiéu sudt sinh khi tiv 26 dén
53%. Nhém nghién ciru ciing dd phdt trién bép biogas hong ngoai cdi tién
stk dung dwoc dp sudt thap (0,45 cmH,0), tiét kiém biogas, giam thoi gian
ndu va san pham khi chdy khéng maii héi.

239



Tap chi Khoa hoc Trirong Pai hoc Can Tho

1. GIOI THIEU

Thé gioi da trai qua nhitng diu mbc dang chu y
vé céc chinh sach quéc té dinh hinh méi truong ty
nhién, cu thé Thoa thuan Paris vé bién d6i khi hau
va Chuong trinh Nghi sy 2030 vé phat trién bén
vimg di chi rd 17 myc tiéu phat trién bén viing
(SDGs) nhu mot nén tang chung vé mot ké hoach
chi tiét cho hoa binh va thinh vugng (Bhore et al.,
2016; Zhenmin et al., 2019; Khaled et al., 2022).
Gan day, tai COP26, Chinh phu Viét Nam dd cam
két giam phat thdi rong vé “0” vao nam 2050. Do
do, cac giai phap vé thic day ty trong st dung nang
luong tai tao 1a xu thé tat yéu trong tuwong lai. Sir
dung nhién liéu hoa thach duge cho 1a nguyén nhan
gdy ra cac van dé vé mdi truong nhu 6 nhiém khong
khi va nong 1én toan cau (Abdeshahian et al., 2016;
Munawar et al., 2019). Do do, viéc st dung nang
luong hoa thach dang dich chuyén theo huéng
chuyén d6i thanh niang luong sach, bén viing, va
kiém soat hiéu qua bién d6i khi hau (Rabaia et al.,
2021; Sayed et al., 2021). San Xuét nang luong ti
tao khong nhitng la phuong an t6t dé dap ung nhu
cau sir dung ning lugng cao trén toan cau, ma con
1a chién lugc kha thi dé phan ung lai su gia ting cac
vén dé vé khi hau, quc gia va méi truong (Tewelde
etal., 2017).

Cong nghé khi sinh hoc (biogas) duoc st dung
kha phé bién ¢ khu vuc nong thon dé xir Iy chét thai
tr chan nudi va thu hdi “ning lwong xanh”
(Matsubara et al., 2014; Izumi et al., 2015; lzumi et
al., 2016; Nam va ctv., 2021; Nam et al., 2021; Nam
va ctv., 2015a, Ngan et al., 2015). Khi sinh hoc
(KSH) duoc tao ra do qua trinh phan huy cac chat
thai hitu co trong didu kién ky khi v6i thanh phan
chu yéu 1a khi CH, va CO; (Ngan et al., 2020,
Akkarawatkhoosith et al.,, 2019; Mishra et al.,
2022). Chét thai tir phan gia suc, gia cAm, ho gia
dinh, phé phu pham ndng nghiép, va sinh khdi thyc
vat 1a cac nguon nguyén lidu tiém nang dé san xuat
nang lugng tai tao 6 ndng thon (Khaled et al., 2022;
Nam et al., 2021). O Dong bang séng Ciru Long
(PBSCL), nhiéu md hinh biogas (tai u biogas PE,
HDPE, composite, ham 1) da dugc ap dung dé xir Iy
chat thai chan nudi va thu hdi ning luong tai tao
KSH (Ngan et al., 2019; Nam va ctv., 2021). KSH
duoc nhiéu nong ho st dung tryc tiép cho cac hoat
d6ng dun ndu va thip sang (Nam va ctv., 2014; Nam
va ctv., 2015a). Phat trién cic mo hinh biogas &
néng thon cho phép cac ndng h¢ giam su phu thuoc
vao cac ngudn ning luong truyén thong (than, cui,
gas cong nghiép) trong bdi canh nhu cau sir dung
nang lugng ngay cang tang. Tuy nhién, viéc st dung
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hiéu qua va bén viing ngudn ning lugng KSH yéu
cau nhiéu nd lyc hon nira dé phat trién cac mo hinh
biogas c¢6 chi phi phu hop, tudi tho cao, van hanh 6n
dinh, da dang hoa cac nguyén liéu nap va loai bé mui
hoi (HsS).

Trong hon mét thap ky qua, Khoa Moi truong va
Tai nguyén Thién nhién (CENRes), Truong Dai hoc
Can Tho (CTU) 1 don vi tién phong & PBSCL trong
nd luc hop tac nghién ciru va trién khai thuc nghiém
nhiéu mé hinh biogas, nham muc tiéu mé rong mang
luéi str dung ning lugng tai tao. Nhitng thanh cong
clia nhom nghién ctru da cho phép giam thiéu cac 6
nhiém méi truong chan nudi, tan dung phé phu
pham néng nghiép cho san xuit KSH, giam phat thai
khi nha kinh, st dung hiéu qua nang lugng tai tao
KSH, va chia sé loi ich ndng lugng tai tao KSH trong
cong ddng. Do d6, bai bio nham trinh bay nhitng
thanh tuu chinh lién quan dén thiic day sir dung hiéu
qua va bén viing nguon tai nguyén tai tao KSH &
DPBSCL.

2. NGHIEN CUU PHAT TRIEN MO HINH
TUI U BIOGAS GAN VOI CO CHE
PHAT TRIEN SACH

Co ché phat trién sach (CDM) dugc thanh 1ap
theo Nghi dinh thu Kyoto ctia Cong udc Lién hiép
qudc vé Bién dbi Khi hau (UNFCCC) 1a mét hé
thdng ban cac tin chi phat thai dwoc tao ra tir cac du
an giam phat thai khi nha kinh & cac nudc dang phat
trién (Izumi et al., 2015). Nam 2008, CENRes va
Trung tdm nghién ciru Khoa hoc Nong nghiép QuoC
té Nhat Ban (JIRCAS) da thanh 1ap dy an co ché
phat trién sach (CDM - Clean Development
Machenisms) véi cha @ “Du 4 an phat trién hé théng
KSH dong gop vao sy phat trién nong thén & thanh
phé Can Tho — Farm household biogas project
contributing to Rural Development in Can Tho
city”. Dy an duogc thuc hién nhiam thay thé viéc sir
dung nhién liéu hoa thach (than, cui) cho hoat dong
dun niu bang KSH thong qua viéc ldp dat tui o
biogas BE cho cac hd chan nuéi gia sic 6 DPBSCL.
Dy 4an CDM dit muc tiéu chuyén do6i lugng giam
phat thai khi nha kinh sang tin chi giam phat thai
carbon (CERS — Certificated Emission Reductions).
Tin chi carbon nay cé thé duogc ban trén thi trudng
cho cac cong ty c6 nhu ciu mua tin chi phat thai.
Viéc thiét 1ap du an biogas trén co ché CDM gin
lién vai hiéu qua kinh té cho phép nang cao diéu
kién phat trién nong thon bai vi cac cong ty cb phat
thai khi nha kinh s& tra phi ¢ mua CERs va cung
cap quy cho du 4n dé tiép tuc mé rong chuong trinh
CDM (Matsubara et al., 2016). Dy an CDM tai CTU
dd dwoc thdm dinh thanh cong boi CDM-EB
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(Executive Board), UNFCCC vao théng 8/2012.
Céac hoat dong lap dat thi a biogas PE va giam sat su
dung KSH duogc thuc hién dén thang 5/2014. Thong
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qua viéc trién khai cac hoat dong lap dat tii u va
giam sat, du an da phat hanh thanh cong tin chi giam
phat thai carbon ngay 19/6/2015.

Google eartt

Hinh 1. S6 lwong tii o biogas dwoc Iip dat (anh trai), va vi tri lip dat tii a biogas PE trén dia ban cac
huyén Phong Pién, quan Binh Thity va quan Cai Rang, thanh pho Cén Tho (anh phai)

Hinh 2. Mé hinh tai @ biogas lip dit cho cac hd gia dinh - dw an CDM

Bang 1. Hiéu qua sir dung KSH trudc va sau khi lip dat tdi u biogas

Théng s6 Niing lwgng Pon vi Truée Sau Chénh lgch
e n Cui , 3090 700 -2390
Nhién liéu LPG kg/nam 27.3 2.4 24,9
Cui 67 13 -54

Chi phi LPG USD*/nam 45 4 -41
Téng cong 112 17 -95

Cui 2,33 0,53 -1,8

Khi nha kinh LPG tCO,/ndm 0,08 0,01 -0,07
Téng cong 2,41 0,54 -1,87

'LPG: Gas cong nghiép; }1 USD = 22.550 VND, 31/12/2015

Dy 4n CDM dit muc tiéu I4p dat cac tai i biogas
BE cho cac noéng ho tai huyén Phong Dién, quan
Binh Thay va Cai Rang, thanh ph6 Can Tho. Cac ho
dang ky tham gia dugc nhém chuyén gia cua CTU
va JIRCAS dén khao st truc tiép dé kiém tra cac
diéu kién can thiét cho bd tri hé thdng biogas nhu
chudng trai, vi tri 1ip dt tui G biogas PE, va nguyén
li¢u (than, cui) duoc str dung trude va sau khi lap dat
tai u PE. Tong s 1.063 ho da ding ky lap dat, tuy
nhién chi c6 961 tng cir vién du diéu kién lap dat
theo cac tiéu chi duy an CDM (Izumi et al., 2013).
Dén thang 5/2015, dy 4n da dao tao dugc 26 kSI thuat
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vién lap dat ti & biogas PE va d ban giao 515 thi i
biogas PE cho cac h¢ gia dinh (Izumi et al., 2016)
(Hinh 1). M6 hinh thi u biogas duoc tai trg thong
qua du an la tai G PE (Polyethylen) véi 50% chi phi
duoc hd tro tir du an va 50% con lai dugc dong gop
tir cac néng ho dugc huong loi tryc tiép (Matsubara
et al., 2014). Céu tric co ban cua hé théng tui u
biogas PE duoc trién khai gom (i) tii phan huay véi
3 16p PE c6 duong kinh 0,9 m va chiéu dai 10 m, (ii)
2 0ng nap nguyén li¢u dau vao va ra co duong kinh
10 cm chiéu dai 0,9 m, (iii) mot tai trit khi PE (2 16p)
¢6 duong kinh 0,8 m va chidu dai 6 m, (iv) van an
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toan dé kiém soat ap suat hé thong tai u khi lwong
khi sinh ra nhiéu va (v) bép sir dung khi biogas thong
thuong (Hinh 2). Hé thong tai & biogas cho phép tai
luong ti da 200 kg, voi san lugng KSH sinh ra dap
g d nhu cau sir dung cho céc hoat dong dun nau
cua moét gia dinh ¢6 3 — 5 thanh vién (Vo et al., 2002;
Izumi et al., 2015).

Céc hoat dong giam sat hé thong tai u biogas
dugc thyuc hién song song véi thoi gian trién khai du
an. Ty & hoat dong cua cac tai u biogas sau lép dat
dat 95,7% (Izumi et al., 2016). Nhém nghién ctru da
dwa ra dugc bang chung vé hiéu qua giam phat thai
khi nha kinh tir cac cong trinh KSH duoc lap dit tai
cac nong hd. Hiéu qua lugng phat thai trung binh
ctia mdi ho van hanh cong trinh KSH duge uée tinh
khoang 1,39 tCOz/nam/ho, trong khi tong lugng
giam phat thai khi nha kinh dat duoc tir dy an CDM
tuong tng 1a 446 tCO2/ndm (Izumi et al., 2016). Cac
néng ho lap dat tai u biogas da thay ddi thoi quen st
dung nguyén liéu truyén thong (than, cii, gas cong
nghiép - LPG) cho cic hoat dong dun nau bing
biogas. Ty I& cac ho sir dung hoan toan KSH cho niu
in trong gia dinh dat 87,9%, tuy nhién chi mot s it
cac nong ho van con duy tri viéc sir dung cui chi
yéu la nau thirc an cho gia stic. Hiéu qua st dung
KSH tur chuong trinh CDM da cho phép trung binh
nim mdi nong ho giam 2,39 tan cui (trong luong
kho) va 24,9 kg gas cong nghiép so vai trude khi
trién khai lap dat tai u biogas. Hiéu qua kinh té tur
viéc giam cui d6t va gas cong ngiép sir dung tir cac
noéng ho trong chuong trinh CDM cho phép mol
noéng ho tiét kiém 95 USD/nam, trong d6 nguon tiét
Kiém tur cai 1a 54 USD va gas cong nghiép 1a41 USD
(Izumi et al., 2015) (Bangl). Coéng nghé KSH dugc
trién khai boi du an JIRCAS-CTU da mang lai hiéu
gua trong viéc giam phat thai khi nha kinh, nang cao
nhan thirc cia nguoi dan theo hudng cong nghé, k¥
thuat va hiéu qua kinh té, va 1am t6t hon an toan sinh
hoc, bao vé méi truong trong chin nudi, thuc day
phat trién bén viing va ting cuong sir dung ning
lwong tai tao tir Ngudn tai nguyén chat thai.

3. NGHIEN CUU SAN XUAT KHI
SINH HQC TU CAC NGUON THAI
HUU CO O PONG BANG SONG
CUU LONG

DPBSCL 1a mot ving san xuat laa trong diém
chiém 51,5% t6ng san lugng laa va dong gop 90%
tdng san lwong xuat khau caa ca nudce, véi san lugng
rom san Xuat hang nam dugc udce tinh khoang 26,23
triéu tin (Nam et al., 2014). Dbt rom trén dong
rudng 1a mot lya chon wu tién dé giai quyét du thira
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rom ra trén déng va nhanh chong bat ddu mot vu
mua méi, trong khi rom ¢6 thé dwoc sir dung nhu 1a
mot ngudn carbon co gia tri, bd sung vao cong trinh
KSH dé thu hoi higu qua nguon ning lugng tai tao.
Ngoai sy phong phu vé san lugng rom, lyc binh
ciing duoc xem xét nhur 1a mot ngudn nguyén ligu
doi dao, sin co6 ¢ hau hét cac ving nong thon &
DBSCL, co thé duoc sir dung nap bo sung cho cac
cong trinh KSH dé lam ting ning suit sinh khi
biogas cta cac cong trinh KSH. U6c tinh & PBSCL
¢6 khoang 17.000 cong trinh KSH dé dwoc lap dat
tai cac ho gia dinh nong thén, véi thé tich cac cong
trinh KSH bién dong tir 6 — 10 m3 (SubProM, 2018).
Phan 16n cac cong trinh KSH sir dung chét thai chin
nudi heo nhu 1a moét ngudn nguyén liéu nap duy
nhét. S6 lugng heo dugc nudi tir 5 con trg 1én 1a yéu
cau tdi thiéu dé dap tng nhu cau st dung KSH caa
mdi ho gia dinh (SubProM, 2018). Tuy nhién, chin
nudi heo quy mé ho gia dinh ¢ sé lwong it hon do
viéc chin nudi chi mang tinh chat thoi vu hoac tam
thoi, va san xuat biogas tir phan heo thuong khong
dap ung du KSH cho nhu ciu sir dung cua ho gia
dinh, dac biét trong giai doan tai dan hoac dich bénh.
Tai cac thoi diém thiéu hut nguyén liéu nap cho cac
cong trinh KSH 1a tré ngai I6n cho viéc duy tri hoat
dong hiéu qua cua mdi cong trinh da 1ap dit, ciing
nhu su can nhic cua cac hd gia dinh khac c6 mong
mudn dau tu hé théng KSH.

Nam 2012, CENRes - CTU hop tac vai B6 mon
Khoa hoc Sinh hoc va B6 mén Kinh té, Trudng Dai
hoc Aarhus, Pan Mach trién khai du 4n san xuit
KSH bén viing tr rom thai (SubProM) dudi su tai
tro cua to chirc Danida (Danida Fellowship Center),
du 4n SubProM duoc thuc hién nhim gop phan cai
thién va nang cao hiéu qua sir dung KSH ¢ ving
néng thon PBSCL. Dy 4n nhim muc tiéu gii thiéu
phuong phap san xuit KSH don gian véi chi phi
thap, c6 kha ning sir dung rom hoac luc binh dé san
xuat KSH bén virng va than thién véi méi trudng
cho cac nong ho vung BDBSCL. Cac hoat dong da
trién khai ctia du 4n gdm (i) nghién ciru sir dung rom
va luc binh nhu mét ngudn nguyén liéu nap bo sung
hoic thay thé chat thai chin nudi cho cong trinh
KSH trong giai doan thiéu hut nguyén liéu nap dé
duy tri hodc tang san lugng KSH, (ii) phat trién cac
phuong phap tién xu 1y sinh hoc don gian, chi phi
thip dé nang cao tiém nang san xuat KSH tir rom va
lyc binh, va (iii) phat trién mot mé hinh san xuét
KSH bén vimg va chi phi pht hop dé dong phéan hiy
nguyén liéu chia ty 1é cao cua sinh khéi rom hoac
luc binh két hop vai chat thai chin nudi heo.
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Hinh 3. Pong phan hity sinh khéi rom/luc binh két hgp phin heo ning cao san lwgng KSH

G{zi chii: nghién civu dirot thuc hién bang cdch phdi trén rom/luc binh va phin heo & cdc ty 16 tir 50%, 60% va 80%.
Tong lwong nguyén liéu nap dugc dp dung cho thi nghiém 45 g VS/L/ngay, vdn hanh lién tuc trong khodng thoi gian 60

ngay; PH, Phdn heo; RO, rom; LB, luc binh.
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Hinh 4. Tién xir Iy sinh khdi rom (a), luc binh (b) ddng phén hity véi phan heo nang cao san lrong KSH

Ghi chii: rom va luc binh dwoc duoc ngdm trong cdc dung dich nucc may, nude ao, nuwoc thai biogas va nudc bun den 5
ngay trude khi dwoc 1t yem khi. Rom, luc binh duoc phai tron véi phdn heo 6 ty 1é 50%:50% vdi tong luong nguyén liéu
Nap 45 g VS/L/ngay, vdn hanh lién tuc trong khodng thoi gian 60 ngay.

Nhom nghién ciru di cung cép cac bang ching
khoa hoc cho thay ring hiéu suit san xuat KSH ting
1én dang ké khi rom va luc binh dugc sir dung nhu
ngudn nguyén liéu bd sung cho cac bé phan tng ky
khi. Ca hai nguyén liéu nap rom va lyc binh c6 tiém
nang san xuat KSH cao hon so véi sir dung phan heo
nhu mot nguon nguyén liéu nap duy nhat (Hinh 3).
Trong d6, ty 1é ddng phan huy rom két hop véi phan
heo dwoc dé nghi dé dat hiéu qua cao nhat la

50%:50%, trong khi luc binh dwoc d& nghi & muac
50:50% va 60%:40% (Ngan et al., 2015). Thuwr
nghiém & quy mé néng hd, nhom nghién ciru cho
thdy két qua tuong tu (Nam et al., 2015a). Két qua
thir nghiém cho thay nui heo tir 4 dén 6 con khong
phai 1a diéu kién tién quyét cho san xuat du biogas
cho nhu cau sir dung cua mot ho gia dinh — mién 1a
céc nguyén liéu gdbm rom va luc binh sén c6 tai cac
ndng hd.
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(7) Tui chiea khi

: (5) Ong dén khi

(8) Bép sr dung khi sinh hoc

(2) Pau vao

BB
ﬂ (6) Van an toan

(4) Lé thoat khi
Phén chira khi

(3) Dau ra

(1) Tai 1 biogas

Hinh 5. Mé hinh tdi & biogas HDPE cii tién va vj tri lip dat 32 tui i biogas & céc tinh Kién Giang,
Hau Giang va thanh pho Can Tho

Thir nghiém cac phuong phép tién xir 1y sinh hoc
rom, va luc binh bang cac phuong phap tién xir ly
sinh hoc don gian da mang lai hiéu qua tich cuc
trong viéc cai thién nang sudt sinh KSH. Cu thé, rom
va luc binh dugc ngam trong cac dung dich:(i) nudc
may, (ii) nuée ao, (i) nude thai dau ra tir hé thong
KSH, va (iv) nudc bun day ao (1 kg bun + 9 lit nude
a0) trong 5 ngay trudc khi thuc hién u yém khi. Két
qua ching minh rang rom dugc tién xir 1y nudc thai
biogas va nudc bun den phdi tron véi phan heo
(50%rom:50%phan heo) nang cao san luong KSH
tir 78 — 84 % s0 Vi i don thuan 1a phan heo (100%)
(Nam et al., 2021) (Hinh 4a). Trong khi luc binh
duoc tién xir 1y bang cac dung dich trén cho hiéu qua
san xuat KSH tang tir 80 — 107%, dic biét 1a nudc
bun den véi hiéu qua cao nhat (Nam va ctv., 2015b)
(Hinh 4b). Nhu vay, phuong phap tién xir Iy sinh
hoc don gian ngdm rom hodc luc binh trong cac
dung dich trén, duoc d& nghi nudc thai biogas va
nude bun den, trong thoi gian 5 ngay gilip nang cao
hiéu qua vé& san luong khi va chat luong KSH.
Phuong phap nay dugc cho l1a than thién véi moi
truong, dé ap dung, it ton ning luong So vdi cac
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phuong phap dugc tién xir Iy bang cac bién phap 1y-
hoa hoc khac.

Dua trén két qua dat dugc tir nhiéu thir nghiém
trong diéu kién thi nghiém va trién khai & quy mé
néng hd, nhoém nghién ctru da phat trién mo hinh thi
u biogas HDPE (High-Density Polyethylene) cai
tién (Hinh 5). TGi & HDPE cai tién c6 tong thé tich
~7,64m?3 duoc thiét ké tir bat nhua chét lwong cao
HDPE c6 d6 day 0,75 mm. Thiét ké dac biét cua tai
1 cho phép tiép nhan cac ngudn nguyén liéu bd sung
ngoai phéan gia stic nhu rom, luc binh hoac cac loai
thuc vat khac ¢6 thanh phan hoa hoc tuong tu. Uu
diém cua hé théng HDPE cai tién 1a d6 bén cao, chi
phi phti hop, d& dang lap dat, van hanh, pht hgp cho
ca phan gia suc va thyc vat voi hiéu suat sinh khi
cao. Phan dau vao duoc thiét ké ngap hoan toan
trong nudc dé han ché su két dinh sinh khdi thyc vat,
va gay noi vat liéu nhu cac loai tii i thong thuong —
giam hiéu sut sinh khi cua tai u. Chi tiét vé thong
s6 k¥ thuat va huéng dan lap dat, va van hanh mo
hinh c6 thé tham khao tir "Huéng dan lap dat va van
hanh tai u biogas loai HDPE cai tién sir dung nguyén
lieu sinh khéi thuc vat” — Nam va ctv. (2022). Nam
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2018, du 4n SubProM di ban giao tong sé 32 mo
hinh tai u HDPE cai tién da duoc ldp dat van hanh
thir nghiém tai cac tinh Bong bang song Ctru Long
(Cén Tho, Hau Giang va Kién Giang) v&i nguyén
liéu nap 1a chat thai chin nuéi heo, 100% rom/luc
binh hoac su két hop cac chit nén véi nhau (Hinh
5). Tat ca cac tai i hoat dong hiéu qua véi san luong
khi sinh ra dap ung nhu cau sir dung biogas cua ho
gia dinh (<6 thanh vién) — lién quan dén chat nén
duoc sir dung. Khao sat vé chi phi va loi ich xa hoi
tir mo hinh cho thy tong chi phi dau tu ciia mé hinh
ban dau 13 433 USD (~10 triéu VND), trong khi loi
ich thu dugc tir mé hinh la 150 USD/nam (Bang 2)
— v6i thoi gian van hanh hé thong duoc wéc tinh cho
10 nam (Jan et al., 2018).

Bang 2. Chi phi va lgi ich x4 hdi ciia mé hinh tii

u HDPE

s So tien . So tien
Chi phi (USD)* Loi ich (USD)
Chi phi dau tu 413" LPG 68
Bao tri 20 Cui 25
Thoi gian 50

Nudc thai 6

Stric khoe 18

Mai trudng 83"

Tchi gid tri hién tai, cac théng 56 khdc 1a lgi ich trung
binh hang nam. Cdc loi ich méi truong (gidm phat thdi
CO2) dat dwoc tinh trén mét vong doi cua tii 1 HDPE;
71 USD = 23,116 VND, 31/12/2018.

4. NGHIEN CUU PON GIAN HOA MO
HINH TUI U BIOGAS HDPE CAI TIEN
THEO HUONG THUONG MAI HOA

Sau khi hoan thanh dy an SuProM nam 2018,
méc di mo hinh tdi & biogas HDPE van hanh kha tot
trén chit nén phan gia suc, luc binh, rom, béo va mét
s6 loai sinh khéi co thanh phan 1y hoa hoc twong ty.
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Tuy nhién, thoi gian lap rap tai HDPE van con dai -
1a nguyén nhan ting chi phi cong lip dit. Do dé,
nghién ctru va kiém tra diéu kién van hanh thuc té
van duoc tiép tuc thuc hién theo hudng thuong mai
hoéa san pham tai u biogas HDPE cua dy an
SubProM. Nam 2019, CENRes - CTU va té chuc
phat trién Ha Lan (SNV) da ky thoa thuan tai trg
nghién ctru “tdi wu héa cong nghé KSH SubProM
cho ndéng h¢ phuc vu thuong mai héa”. Muc tiéu du
an 1a don gian hoa quy trinh 1ap rép tai i dé giam
dang ké chi phi va thoi gian lap dat hé théng biogas
HDPE. Nhom nghién cau sir dung ky thuat dac biét
dé han két dinh HDPE duya trén cac thiét bj duoc
thwong mai héa trén thi tredng nham cung cap mot
thiét ké don gian va thoi gian hoan thanh khau lap
rap hé thdng giam xudng con mot ngay.

Céac phuong phap thir nghiém han bat nhya khac
nhau duoc tién hanh dé san xuat tai HDPE dang 6ng,
boi vi HDPE thuong mai dugc cung cap 1a mot tim
phiang co kich ¢& khac nhau. Do day bat nhya HDPE
dugc sir dung trong thiét ké bién dong tir 0,75 — 1,00
mm véi duong kinh 0,92 m. Hon nita, tai trit KSH
thong thudng duoc lam tir 2 16p vat liéu PE c6 tudi
tho ngéan va can dugc bao tri thuong xuyén. Trong
thir nghiém nay, nhém nghién ctru da phat trién ky
thuat hanh ghép khé bat HDPE 0,5 mm dé cai tién
I6p ngoai ciing cua thi trit khi. Cac mdi han va diéu
kién kin khi cua ti u va tai trlt khi dugc thir nghiém
va kiém dinh khong khi nén va thoi gian duy tri ap
suat boi Trung tam K§ thuat Tiéu chuan Do luong
Chat lugng Céan Tho, dé xac dinh ap suat lam viéc
va ap suét hoat dong hiéu qua cho tai u. San pham
tai © HDPE hoan chinh (thwvong mai héa) co thé
duoc xép gon va d& dang van chuyén dén dia diém
lip dat. Thong sé k¥ thuat cua tai @ HDPE cai tién
dugc thé hién qua Bang 3.

Bang 3. Cac thong sb ky thuat caia tii phan hity va tai trir khi

Théng s6 ky thuit Pon vi Tii phan hiy Tii tri khi
HDPE mm 0,75 0,5
Quy cach mdi tam bat (dai x rong) m 8x3 6x25
Quy cach sau khi han bat (dai x rong) m 7,8x1,45 57x1,2
Puong kinh cua tai m 0,92 0,76
Chiéu dai tai sau khi lap m 6,75 54
Tong thé tich coa thi m?3 4,82 2,45
Thé tich chtra dung dich phan huy m3 3,65 -
Thé tich chira khi trong tai phan hity m3 1,18 -
Ap suét tbi da cmH,0 30 45
Ap suét 1am viéc cmH-0 20 30
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Hinh 6. M0 hinh tii 4 biogas HDPE nap nguyén li¢u thuc vat két hop véi chét thai chin nudi gia siic
(trai) va chat thai nudi tom siéu thim canh (phai)
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Hinh 7. San lwgng khi biogas thir nghiém trén tai @ HDPE trén nguyén liéu nap dong phan hay chat
thai chiin nudi va phé phu pham c6 kha nang phin hiy sinh hoc/luc binh (a) va xit ly chat thai tdém
siéu tham canh (b)

Nhoém nghién cou da danh gia kha nang van
hanh cua mé hinh tai u biogas HDPE thuong mai
hoa trén chat thai (i) chan nudi heo, ga két hop véi
chat thai hitu co ho gia dinh (phu pham rau, ca, qua,
va vo trai cdy) va luc binh (Hinh 6a) va (i) chat thai
ao nudi tom siéu thim canh (Hinh 6b). Két qua
nghién thir nghiém cho thiy tai u biogas HDPE hoat
dong hiéu qua trén nén chat thai chin nudi két hop
V6i cac chat thai hiru c6 kha nang phan huy sinh hoc
V6i ning suat sinh khi dat 875 L/Kg VSn,p/ngay
(Hinh 7a) v6i thanh phan khi CH4 dugc duy tri 16n
hon 54% (van hanh lién tuc trong thoi gian 180
ngay). Trong khi van hanh véi 100% chat thai tom
c6 hiéu Suét sinh khi dat 450 L/kg VSnap/ngay (Hinh
7b), ndng d6 khi CH,4 trong giai doan 6n dinh luon
I6n hon 55% (80 ngay van hanh) (SNV, 2019a). Két
qua thir nghiém cho thiy, tai u biogas HDPE van
hanh hiéu qua trén nguyén lidu nap chat thai chan
nudi két hop véi phé phu pham ho gia dinh, luc binh
va chét thai chan nudi tdm siéu thim canh. Su thanh
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cong vé mat thiét ké véi don gian hoa chi phi va thoi
gian lap dat cho phép san pham ti 4« HDPE c6 thé
duoc thuong mai hoéa trén thi truong va mad rong
mang ludi nguoi dung rong rai ¢ khu vge ndng thon
trong thoi gian tai.
5. MO HINH CHIA SE BIOGAS CONG
PONG

DBSCL c6 nhiéu trai nudi heo véi quy mo dan
>30 con thudng dugc xir 1y chét thai bang cac cong
trinh KSH va thu hdi ning lugng tai tao. Tuy nhién,
V6i quy md dan 16n san lwong khi san xuat hang
ngay nhidu hon nhu cau sir dung KSH cua mot gia
dinh. KSH thira dugc cac nhidu ho xa bo tryc tiép
vao mdi truong, khong chi gay lang phi ma con cho
thdy sir dung ning luong kém hiéu qua - 1a nguyén
nhan gay ra phat thai khi nha kinh. Vi vay, CENRes
- CTU da phét trién mo hinh chia sé biogas cong
ddng cho cac ho xung quanh. Du 4n duoc trién khai
trong khuon kho hop téc giita CTU va nhém Nghién
ctru truong Pai hoc Kyoto, va Pai hoc Ibaraki dudi
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su tai tro mot phan chi phi tir du 4n JASTIP (Japan-
ASEAN Science, Technology and Innovation
Platform) va kinh phi nghién ctu khoa hoc cua
CTU, dé phat trién mo hinh xur Iy chét thai chan nuéi
va st dung bén viing ning lugng tai tao KSH trong
cong ddng. M6 hinh nay cho phép cac ho két ndi va
st dung hiéu qua ning luong tai tao dé thay thé
nguyén liéu dun nau truyén thong. Muc tiéu cua du
4n 1a danh gia kha nang van hanh 6n dinh va sy bén
viing ctia mé hinh trong hé théng chia s¢ KSH.

Mb hinh chia sé biogas cong dong duoc trién
khai thyc hién tir nam 2019 — 2020 tai xa Thanh
Thing, huyén Vinh Thanh, thanh phé Can Tho véi
tong sb luong dan heo trong thoi gian trién khai dy
4n bién dong tir 26 — 52 con. M6 hinh tai 1 biogas
dugc thuc hién 1a tii u biogas HDPE cai tién cua du
an SubProM véi tong thé tich phan huy 1a ~17 m?3.
Chat thai biogas duoc Nap vao ti u hang ngay qua
hoat dong vé sinh chudng trai véi tong lugng nudc
thai va phan dao dong tir 0,6 — 1,0 m3/ngay, véi tong
Iuong chét kho nap dugc ude tinh 13 6,85 — 11,42
kg/ngay. M6 hinh tui G biogas dugc chia sé¢ KSH cho
5 ngudi dung (bao gdm chu ho) (Hinh 8).
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Hé thng chia sé KSH cong ddng cung cip du
nhu cau sir dung KSH cho 5 ho gia dinh (Hinh 9a),
véi thoi gian st dung khi trung binh la 1,87
gio/hd/ngay (Hinh 9b) va thé tich khi tiéu hao twong
ung 0,74 m¥ho/ngay (Hinh 9c¢). Hiéu qua sir dung
cua 5 ho gia dinh chiém 78.65% tong lugng khi san
Xuat hang ngay, véi san lugng khi con lai c6 thé du
chia sé thém cho mét ho. Hé thong chia s¢ KSH cho
phép nhitng hd chian nudi heo giam 11,7 tan
COseq/nam (~69,2%) tong lugng phat thai khi nha
kinh truc tiép tir mot cong trinh KSH véi quy mod
chin nuéi heo 26 - 52 con/trai nu6éi (Nam va ctv.,
2020). Hon nita, lvong KSH tiéu hao tir hé thong két
hop véi khéi lugng nhién liéu ddt (cui dt va LPG)
tiét kiém duoc cho cac hoat dong dun nau giam 12,9
tan COeq/ndm (~69,7%) cho 5 ndéng ho su dung
KSH (Nam va ctv., 2020). Tong chi phi tiét kiém
duoc cho mdi néng ho KSH 1a 1,04 triéu
VNbD/hd/nam (Bang 4). Hiéu qua tir mo hinh chia sé
KSH cong dong cho phép nong ho mo rong quy mo
chan nuéi ma khong gay tac dong tiéu cuc dén moi
truong. Nhom nghién ctru dé xuat xay dung co ché
thu phi dé phuc vu cho cac khoan lién quan dén van
hanh va béo tri hé thong dé mo hinh nay hoat dong
hiéu qua va lan téa dén nhiéu dia phuong khac.

Hinh 8. Mb hinh chia sé KSH biogas céng ddng

Bang 4. Hiéu qua sir dung mé hinh chia sé KSH biogas céng dong

Théng s6 Niing lwgng Pon vi Truée Sau Chénh lgch
A i Cui o 945 189 =747
Nhién ligu LPG kg/nam 276 60 216
Cui i 898 188 -710

Chi phi LPG ngan dong 5.750 1.250 -4.500
Tong cong 6.648 1.438 -5.210

Cui 0,81 0,17 -0,64

f s LPG o 0,75 0,18 -0,57
Khi nha kinh KSH tCOzeq/nam 16,9 5.2 117
Tong cong 18,5 5,6 -12,9
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Hinh 9. San lwong khi (a), thoi gian sit dung bép trung binh (b) va lweng khi biogas tiéu hao ciia mdi
gia dinh (c)

6. HIEU QUA XU LY CHAT THAINUOI
TOM SIEU THAM CANH BANG CONG
NGHE BIOGAS

M@ rong san xuat tom siéu tham canh gy nhiéu
ap luc dé quan 1y moi trudng bén ving & mot s6 tinh
ven bién & DBSCL. Qu4 trinh nudi tom siéu thAm
canh tiéu thu mét lugng 16n nude do mat do tha tom
cao va tan sudt trao ddi nude hang ngay 16n. Do do,
lugng nudce thai hang ngay phat sinh tir cac trang trai
nuoi tom la kha 16n. Xt 1y nude thai nuoi tom va thu
héi nang luong tai tao 1a mot trong nhitng chu d&
dugc chu ¥ gin day dé giam ap luc moi truong va
nang cao tinh bén vimg cho nganh nudi trong thity
san. Mac du, cong ngh¢ biogas dugc ap dung rong
rdi trong x\r 1y chét thai tir chan nudi gia stc, gia cam
va cac chat hitu co c6 kha ning phan hity sinh hoc.

Tuy nhién, viéc ap dung cong nghé biogas cho xur 1y
chat thai tom siéu tham canh van con it dwoc cha ¥
do ngudn carbon thip trong khi dinh dudng cao
(Srisertpol et al., 2012; Sirvichai & Chavalparit,
2020); hon nita, d0 man cao ciing lam mot trong
nhiing thach thtrc cho viée san xuét hiéu qua KSH
(Cheng etal., 2007; Zhang et al., 2020). Dé cin bang
ty sé C/N cho nudc thai tom siéu thdm canh, cac
ngudn sinh khéi thyuc vat c6 thé duoc bd sung bang
cach phdi tron, trong khi xir 1y d6 man yéu cau cong
nghé va k¥ thuat cao hon rat nhiéu. Trong nd luc
nang cao hiéu qua san xuat KSH, CENRes duoc tai
trg nghién ciru tr Yuko-Keiso Co., Ltd, Japan dé cai
thién nang suét KSH bang phuong phap dong phan
huy tir cac nguon vat liéu c6 kha nang phan huy sinh
hoc sén c6 tai cac dia phuong gdm rom, ba mia, sa
(sau khi hap d¢é tach chiét tinh dau) va ba com dira.

Bang 5. Két qua thir nghiém dong phan hity phé phu phdm va bun thai hé thong cic ao nudi tom siéu

tham canh dé san xuit KSH

Théng sb Don vi Nuéc thai Rom'  Saf Ba mia® Bacom dua’

pH - 6,84 6,73 6,69 6,69 6,65
Eh mV -229 -280 -296 -278 -221
Niang sut biogas  L/Kg VSnep 8248 1043 1066 126,8 16,40
Nang suét CHa L/Kg VSnep 2550 4625 47,18 52,96 2,12
CH, % 30,91 4436 44,27 41,77 12,92
CO, % 29,83 31,58 33,47 37,61 43,07
H,S ppm 7.811 7.026 6.499 10.203 7.787

# phoi trén vat ligu véi mueoc thai hé thong nuéi tém siéu tham canh &ty 1é CIN = 25
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Céac nguyén liéu trén dugc phdi tron véi nude
bun thai ao nudi tom da qua ling & ty 186 C/N =25 -
dugc dé nghi t6i wu cho qua trinh san xuat KSH. Két
qué nghién ctru cho thdy dong phan huy céac vat ligu
sinh khi c6 kha nang phén hity sinh hoc két hop voi
nudc thai nuoi tom siéu tham canh 1a phu hop hon
vé hiéu suét va chat lwong KSH. Trong d6, ba mia
cho thay ning suat sinh khi cao nhit véi ty 1& 53%
cao hon so v6i xir Iy don thudn bang chat thai ao
nudi tom siéu tham, trong khi bd sung rom va sa
nang cao tr 26 — 29% san luong KSH (Béang 5)
(Nam et al., 2022). Pong phéan hiy bd com dira va
nudc thai nudi tom si€u thdm canh khong phu hop
dé san xuit KSH, mic du ty s6 C/N dugc diéu chinh
vé ty 18 t6i uu. Nghién ctru cho phép nang cao hiéu
sudt san xudt KSH dang ké tir viéc ddng phan huy
cac ngudn chét thai va phé phu pham. Tuy nhién,
nong do H,S trong thanh phan KSH khé cao, can
loai bo trudce khi st dung dé nang cao hi¢u sut str
dung KSH.

7. HIEU QUA XU LY CHAT THAI NUOI
TOM SIEU THAM CANH BANG CONG
NGHE BIOGAS

Hién nay, cac san pham bép str dung KSH kha
da dang, tir cac loai tu ché, cai tién dén cac san phém
duoc thuong mai hoa trén thi truong. Tuy nhién, cac
san pham nay hau hét déu doi hoi 4p suit khi biogas
dugc duy tri & mirc kha cao (>10 cmH,0) dé chay
tdt (SNV, 2019b). Hon nita, thanh phan KSH cé
ngudn gdc tir chat thai thuong chira H>S ¢ ndng do
cao (~2.000 ppm), san pham khi chay van con mui
kho chiu, va hiéu sut d6t kém. Véi muc tiéu (i) cai
thién hiéu suit d6t cua bép biogas sir dung dwoc khi
ap sudt & muc thap, khi chay khong giy mui va
khong khoi, (i) dong thoi tich hop céc phu kién vao

: B iy
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bén trong bép, CENRes duoc tai trg tir td chirc phat
trién Ha Lan (SNV) dé phat trién bép biogas cai tién
dép g dugc cac muc tiéu trén. Loai bép biogas cai
tién dugc gidi thiéu c6 kha nang phdi tron hon hop
khi biogas va khong khi thong qua mot quat thoi
tang cuong gilp nang cao hiéu suat dot va han ché
gan nhu hoan toan mui tir khi biogas & mirc nong do
khi H,S < 20.000 ppm. Ngoai ra, bép ciing duoc
thay d6i dau d6t kim loai thong thuong thanh dau
ddt ceramic c6 dd bén va hiéu suit dt tot hon. Mot
kha nang vugt trdi nira cua bép 1a van hoat dong tbt
trong diéu kién 4p sut khi biogas rit thip, trong khi
c4c loai bép thong thuong khong thé hoat dong.

CAu tao bép biogas hong ngoai gdbm 6 bd phan
chinh (i) khung bép c6 kich thudc 75 x 43 x 14 cm,
bé mit khung bép duge lam bang kinh cudng lyc véi
do déy 4 mm - tién loi trong khau vé sinh so vdi cac
loai bép thong thuong dwoc 1am bang kim loai, d& bi
an mon; (ii) bo phan danh Iira tu dong 2 dau kim tia
dién dugc tich hop vao bén trong bép dé thay thé cho
cac loai bép biogas thong thudng khong c6 hé thong
danh lira ty dong; (iii) dau ddt ceramic v6i ngon lira
chay hong ngoai, thay thé cho cac dau ddt thong
thuong duge lam tir hop kim dong d& bi gi va an
mon, thoi gian st dung ngan; (iv) quat gio phdi tron
khong khi gitp ting cuong kha ning ddt chay cua
khi biogas, loai quat gi6é st dung pin 1,2A hodc
nguén dién 12V, cong suét hoat dong thép voi
21,6W; (V) bo phan hoa khi véi chirc nang phdi tron
khong khi va khi biogas vé ndng do thich hop, khi
dugc dan truyén dén dau dét ceramic chay ngon hira
hdng ngoai; (Vi) van didu chinh v6i chire nang didu
hoa luu lugng KSH din truyén dén dau dot véi cac
cép do lira chay khac nhau (Hinh 11).

Hinh 11. Bép biogas héng ngoai cai tién; hinh bén trai dét biogas thong thwong; hinh bén phai dét
biogas hong ngoai

Hiéu qua cua bép biogas hong ngoai cai tién
duogc thir nghi€m trén 10 nong hd véi nguyén liéu
nap cho céac cong trinh KSH gom (i) chat thai nuéi
tom siéu tham canh (1 ho); (i) chat thai chan nuodi
heo (6 ho); (iii) chat thai chan nuéi bo (1 ho); (iv)
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hdn hop gdm sinh khéi luc binh két hop, chét thai
hiru co ho gia dinh két hop chét thai chin nudi heo
va ga (1 ho); va (v) luc binh két hop chat thai chan
nudi heo (1 ho). Két qua nghién ctru cho thiy thoi
gian sit dung KSH trung binh ctia mdi ho 1a 1,35
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gid/ngay (0,5 — 3,0 gid/ngay), tAn suat sir dung bép
biogas dao dong tir 2-5 lan/ngdy. Cac ndng ho trai
nghiém st dung bép hai long véi thiét ké va hiéu qua
st dung nhiét d6 cao hon so vdi cac bép thong
thuong chay véi ngon lira xanh, thoi gian dun nau
rit ngan tir 50 — 66,7% so voi cac loai bép thong
thuong duoc st dung. Ap suit hoat dong hiéu qua
ctia bép > 0,45 cm H,O trong khi céc loai bép thong
thudng yéu cau ap sut >10 cm dé duy tri hiéu qua
chay (SNV, 2019b).

8. KET LUAN

Bai bao da tong hop vé mot sb nghién ctru cua
CENRes, CTU trong nd lyc xtr Iy mdi truong trong
chan nuéi/thuy san va thuc day viéc sir dung ning
luong tai tao KSH & PBSCL trong hon mét thap ky
qua. Qua chuong trinh nghién ctru trén co ché phat
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cac néng h & Can Tho, chuong trinh nghién ctru da
dat dugc tin chi gidm phat thai carbon (446
tCO2/ndm) dugc phat hanh vao thang 5/2016. Bén
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