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TOM TAT

Hién nay, cac md hinh sinh thai nhw
VAC, VACB, RVAC (trong dé V. vwron, A: ao,
C: chuéng, R: rirng, B: biogas) duoc ding
phé bién dé gidm thiéu & nhiém ving néng
thén néi chung va déng bang séng Cdu
Long (PBSCL) néi riéng. Tuy nhién, ngoai
hoat déng néng nghiép, vung ndng thon
PBSCL con 16ng nghép cac loai hinh tiéu tha
cong nghiép (490 lang nghé va cé nghé) véi
52 nghé tiéu biéu. Viéc thu gom tét c chét
thai vao 01 hé thdng tap trung dé xd ly nhuw
01 co sé cong nghiép réat khé thuc hién do
chi phi dau tw va vén hanh cao va dét ra
nhiéu thach thire cho céc co quan quan ly
méi truong dia phwong. Do dé, viéc cai tién
cac md hinh sinh thai ké trén dé phu hop véi
dédc trirng san xuét va tan dung téi da diéu
kién twr nhién s&n c6 cua timg hé gia dinh dé
xtr ly chét thai 1a védn dé nghién ctu dat ra
trong bai bao nay. Nhém nghién ctru dé xuét

md hinh ngdn ngira va gidm thiéu 6 nhiém
céi tién dwa trén s két hop téi wu gitka cac
yéu té V, A, C, N (nha), X (xuwéng) véi hé
thdng x& ly cudi duong éng (T) va hé théng
ky thudt thu héi, tai ché sdn cé B, goi 1a md
hinh VACBNXT nhdm muc dich gidm thiéu
va xt ly chét thdi dat tiéu chudn, gidm chi
phi dau tw hé thdng xd¥ ly va van hanh va cé
thé thu duwoc loi nhuan tir cong tac x Iy chét
thai. Bai bao nay véi muc tiéu mo ta phwong
phap xay dung va cac mé hinh toan dé thiét
ké md hinh VACBNXT, dién hinh cho nghé
sdn xuét tinh bgt. Mé hinh VACBNXT dé
Xuét cé 6 trrong hop riéng c6 thé ap dung
cho céc truong hop khéc nhau dé dap ing
duoc yéu cau vé bdo vé méi trurong va thu
duwoc nhing hiéu qud kinh té tor cac sén
phdm cda mé hinh gop phén phat trién bén
viing sén xuét, xoé doi gidm nghéo.

T kh6a: md hinh sinh thai, lang nghé, VAC, VACBNXT, gidm thiéu & nhiém

1. PAT VAN PE

Nghé san xut bot caa PBSCL néi chung va
cua tinh Pdng Thap néi riéng da dat ra thach thuc

lén d6i véi cac nha quan Iy mdi truong dia
phuong. Chi riéng Pdong Thap da c¢6 khoang 1000
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ho 1am nghé san xuét tinh bot gao cd va khéng cé
két hop voi chan nudi heo. Mot trong cac lang
nghé nay, lang san xuat bot tai phuong Tan Pha
Poéng, Tp Sadéc da dugc liét vao danh sach lang
nghé 6 nhidm trong diém va da duoc trung wong
hd tro xay dung hé thdng xa ly nuéc thai tap
trung. Tuy hién hé théng xir ly nuéc thai tap
trung rat kho trién khai do phan 16n cac ho san
xuit phan tan. Dé giai quyét 6 nhiém cua nganh
san xuit tinh bot, nganh chan nudi da ¢ nhiéu
nghién ctru lién quan. DSi voi chan nudi ¢ cac
nghién ctu dién hinh nhu Huixiao Wang va
cong su nam 2010 [1], d& dua ra mé hinh néng
nghiép sinh théi lién két boi khi gas. Chét thai tir
phan ga, bo, heo...s& duoc sir dung dé tao nén khi
gas va khi gas nay s& duoc sir dung lai cho cac
hoat d6ng can nang lwong cua trang trai, tham chi
la phuc vu cho cac hoat déng céng nghiép nho
lién quan. Con ban ran tir ham biogas s& duoc sir
dung dé 1am phan bon hiru co cho trang trai.
Theo Philipp Rosenthal nam 2010 [2], viéc quan
ly tét cac dong vat chat s& 1a cong cu chia khéa
cho viéc thiét ké cac hé théng khong phat thai dé
phat trién bén viing va thuc ddy kinh té. Peter
Heck nam 2013 [3] d4 néu ra rang dé thuc hién
dugc cac hé thdng khong phat thai & cip dia
phuong can phai ¢6 sy hd tro ca vé cong nghé 1an
tai chinh cia co quan chuyén mon ciing nhu
chinh quyén dia phuong.

Theo nghién ctru cia Nguyén Van Phudc va
cong su nam 2002 [4] d& d& xuat &p dung san
Xuit sach hon, ban hanh quy dinh vé an toan vé
sinh thuc pham trong san xuit ban, ban hanh quy
dinh bao vé méi truong trong san xuit bun va
chan nuéi quy mé tiéu thu cong nghiép,...¢ lang
nghé Long Kién, phuong Long Toan, thi x4 Ba
Ria. Nném téc gia dua ra cac mo hinh xit ly nuéc
thai tap trung va phéan tan theo ho, thuc nghiém
cho thay céc cong nghé nay cho hiéu qua xir ly
BOD khoang 60%, COD khoang 88%. Theo
Pédng Kim Chi nam 2005 [5], tac gia cling dua ra
giai phép thanh lap cum lang nghé ¢ khu vuc
nong thén, va cho rang mé hinh nay pht hop Vi
cac lang nghé moi phét trién dé tham gia vao
nganh cong nghiép quy mé nho. Bao cao moi

truong lang nghé cia Bo TN&MT niam 2008 [6]
cling dua ra nhan dinh hé théng khi sinh hoc hoat
dong véi nhiéu lgi ich, mot mat né cung cip
ngudn nang luong dé sir dung trong gia dinh, loai
bo duoc khoang 40 - 50% chét hitu co trong nudc
thai. Mat khac, bun du sau bé sinh hoc 14 mét loai
phan boén tét cho néng nghiép. Nghién ciu cua
tac gia Nguyén Van Phudc va cong sy nam 2009
[7] & dung xir Iy nudc thai tinh bot mi bang
cng nghé loc sinh hoc hiéu khi két hop Aerotank
c6 kha nang xur ly 98% COD, 95% N-NH3.
Nguyén Thi Hong va cong su nam 2012 [8], trinh
bay két qua danh gia hiéu qua xir ly nuéc thai
chin nuéi heo ciia ham biogas quy md ho gia
dinh tai Thira Thién Hué: néng d6 COD giam
84,7%, BODS5 giam 76,3%, SS giam 86,1%, VSS
giam 85,4%, T-N giam 11,8%, T-P giam 7,0% va
Fecal coliform giam 51,2%. Tuy nhién, nong do
c4c chét 6 nhidm trong nudce thai dau ra van con
kha cao, vuot tiéu chuan cho phép (QCVN
24:2009/BTNMT, co6t B). Nghién cuau cua Vi
Thi Khanh Van va cong su nam 2013 [9], bang
phuong phap thu thap phiéu diéu tra va lay miu
phén tich ran, long, khi ¢ nhiéu diém khéc nhau
trong trang trai dé danh gia dugc hién trang 6
nhiém. Két qua nghién ctu cho thiy ty 18 trang
trai 4p dung xu ly chat thai bang biogas 1a 53%,
60% va 42% lan luot & 03 mién Nam, Bic va
Trung. Trong cé4c trang trai c6 biogas, lan luot ¢6
51%, 71% va 87% trang trai xa thai khi gas thira
tryc tiép ra moi trudng. Tong coliform, COD,
BOD déu vuot chuan cho phép gap nhiéu lan.
Nghién ctu dic diém hoat dong cua cac hé
thdng chan nudi ¢ huyén Cam Giang tinh Hai
Duong cua Vii Binh Tén va cong su niam 2008
[10] chi ra rang phuong thirc chian nuéi ban thdm
canh, vira phd hop hon véi kha nang dau tu, vira
tan dung dwoc ngudn thirc n va phu pham sin cé
cia néng ho. Theo LA&m Vinh Son va Nguyén
Tran Ngoc Phuong nam 2011 [11], bang phuong
phép thi nghiém va phan tich cac két qua cia mo
hinh biogas truyén thong va mé hinh biogas c6
b6 sung ba mia 1am nguyén liéu, nghién ctu da
chang minh: mé hinh bé sung b4 mia cé hiéu qua
xtt ly cao hon mé hinh truyén thong. Trong
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nghién ciru danh gia tinh hinh xir ly chat thai tai
cac trang trai lon trén dia ban huyén Vin Giang,
tinh Hung Yén, tac gia Cao Truong Son nam
2012 [12] ctru cho thdy, chat thai cua trang trai
dugc xir ly bang nhiéu bién phép khéac nhau,
trong d6 cac bién phap phd bién nhit 1a: biogas,
bén cho cay trong, cho ca an. Céac bién phép nay
dugc str dung véi ty 1€ khac nhau tuy thudc vao
dac diém cua timg hé thong trang trai. Nghién
ctu cia P Xuan Hanh nam 2012 [13] dua ra vi
du vé& mé hinh chan nudi ga theo thuéng md hinh
ndng nghiép sinh thai. M6 hinh phai c6 sy tham
gia cua 1anh dao cac ban nganh doan thé va ngudi
san xuét, tiép dén 1a hoat dong tap huan céc noi
dung vé k¥ thuat néng nghiép sinh thai cho cac
nhém ho, tap huan cé su két hop giia ly thuyét
va thuc hanh. Nudi ga an toan sinh hoc la hoat
dong chu dao, sir dung nhiéu thirc in 1a ngd, cam
gao, théc thay cho thirc an cong nghiép, thuc an
tang trong, nudi giun qué 1am thirc an giau dinh
dudng cho ga, phan ga va phan giun qué si dung
dé ché bién phan bén sinh hoc. Két qua cua du 4n
d4 chung minh duoc giai phap san xuit nong
nghiép sinh thai khéng nhiing bao vé méi truong
trong san xuat néng nghiép, méi truong thén —
x6m ma con 1am ting hiéu qua san xuét va it tén
kém vé kinh té va lao dong. Theo nghién ciru cua
vé viéc thuc hién chinh sach phap luat bao vé
moi truong tai mot sé lang nghé & cac tinh phia
Bic, tAc gia Tran Duy Khanh nam 2012 [14], trén
thuc té khi 4p dung cac QCVN V& méi truong cac
co sé tiéu tha cong nghiép trong lang nghé gap
nhiéu khé khan do ning luyc xir Iy chét thai cua
cac co sO nay rat han ché. Néu can cir theo quy
chuan thai hién hanh dé &p dung cac bién phép
xtr Iy vi pham hanh chinh di véi cac co sé trong
lang nghé thi tit ca cac co so déu bi xir phat,
tham chi khong it truong hop, mac xir phat con
vuot qua nang luc thi hanh cia cic co s& san
Xuit. Chinh diéu nay da anh huong truc tiép dén
tinh kha thi va hiéu lyc phap Iy cta cic quy dinh
hién hanh.

Nghién ciru tiém niang mé hinh d thi sinh
khéi huyén Cii Chi, TP.HCM ciia V& Dao Chi va
cong su nam 2010 [15], && mo hinh c6 thé trién

khai can xay dung cac méi lién két méi nhu san
xuét khi biogas va phan compost véi quy mé phu
hop hon, tip trung hon va hiéu qua hon md hinh
ho gia dinh. Theo Nguyén V6 Chau Ngan va
cong su nam 2012 [16], nghién ctu viéc tim
kiém mot sé loai nguyén liéu c6 thé dang lam
nguyén lidu nap cho ham u biogas trong mé hinh
VACB bén canh ngudn nguyén liéu chinh 1a phan
heo. Két qua thi nghiém d4 khang dinh c6 thé sir
dung luc binh va rom sau u nim lam nguyén liéu
phdi tron véi phan heo dé nap vao ham u biogas
trong truong hop thiéu hoac tham chi khong cé
ngudn phan heo. Nguyén V& Chau Ngan va cong
su nam 2012 [17], nhém nghién ciru dé té chuc
cho ngudi dan luan phién vay vén dé xay dung
ham 1 khi sinh hoc xir Iy chat thai chan nuéi va
chét thai sinh hoat. Bén canh dé con té chic cac
I6p tap huin chuyén giao cong nghé xay ham u
khi sinh hoc cho tho xay dia phuong, huéng dan
van hanh va bao dudng him @ cho ngudi dan va
can bo dia phuong.

D6i v6i nudce thai san xuét tinh bot tir nam
1995, Nguyén Trung Viét va cong su d& nghién
ctu xtr Iy nuéce thai san xuat tinh bot mi trén mo
hinh UASB, hiéu qua xi 1y COD dat trén 90%
VGi tai trong hitu co 1én dén 20 kg COD/m3.ngay.
Ké tiép nhém nghién ctu thudoc trung tam
Centema (1998 — 2001) da thanh cong trong viéc
tao bun hat trén md hinh UASB va xu ly triét dé
ham lwong hitu co trén md hinh bun hoat tinh,
hiéu qua xt ly COD trén 95%. Nghién ctru khac
cia Nguyén Vin Phuéc va cac cong su (Khoa
Maéi Truong, PHBK TP.HCM 2002 — 2004) da
nghién ctu cong nghé ky khi hai giai doan két
hop loc sinh hoc hiéu khi va hd thuc vat xi ly
ham luong hiru co trén 99%. Trong nghién cuu
trén, da voi dugc dung cho trung hoa pH vai thoi
gian Iuu can thiét khoang 4 gio. pH dat trung
binh 6 — 6,2. Nghién ctru thuc hién trén nuéc thai
nguyén thuy c6 COD vao trung binh 10.000 —
16.000 mg/L. Thoi gian Iuu nuéc ti wu cho timng
mé hinh la 2 ngay. Riéng ho sinh hoc hiéu khi,
thoi gian Iuvu nuwée dwgc chon 5 ngay véi tai
trong 80 — 100 kgCOD/ha.ngay.
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Nhu vay, cho dén nay chua co cong trinh
nghién ciru nao d& xuat mot mo hinh sinh thai
téng thé day du, khép kin theo hé théng ky thuat
khong phat thai dé ngan ngira 6 nhiém cho lang
nghé san xuit tiéu tha cong nghiép. Mot sé mod
hinh phé bién hién nay 1a VAC, VACB d4 duoc
ap dung hiéu qua cho nganh chéin nudi tuy nhién
hién nay chua c6 nghién ciru huong dan thiét ké
chi tiét cac md hinh nay. Céac mé hinh & trén gép
phan quan trong trong giam thiéu 6 nhidm do san
XUat, chian nudi quy mo ho gia dinh ¢ trong nudc
ciing nhu trén thé gidi. Chat thai tir qua trinh san
Xuit, chian nudi sau khi duoc xu |y tai cac md
hinh nay giam duoc tai lwong 6 nhiém, giam
thiéu mui va cac van dé vé sinh méi truong khac.
Tuy nhién nuéc thai sau khi ra khoi cac mé hinh
quy md nho van chwa dat tiéu chuin xa thai, vi
vay n6 tac dong khong nho téi moi truong nudc.
Lang nghé san xuét bot - nudi heo thi nudc thai
c6 tinh chat day du cua ho san xuét tinh bot va ho
chan nudi nén tinh chat tong hop cia nudc thai
ho c6 ham luong chat & nhidm rat cao nhét 1a
chat hitu co, N, P do vay rat kho xir 1y (trong diéu
kién kinh té han hep). Néu &p dung céc cong
nghé hién c6 nhu AAO, A20,... dé xir ly nuée
thai nay dat tiéu chuan s& can chi phi dau tu Ién.
Hon nita van hanh cac céng nghé nay ciing kha
phtrc tap va chi phi van hanh ciing cao. Do do,
viéc cai tién, phat trién cac mo hinh sinh thai
hién c6 thanh mé hinh phu hop dé giai quyét triét
dé céc thanh phan 6 nhidm c6 trong nudc thai ho
lam nghé nham dap Gng tiéu chuan méi truong la
van dé nghién ciru dit ra trong bai bao nay.

2. PHUONG PHAP
Céch tiép can

M6 hinh VACBNXT (trong d6 V: vuon, A:
ao, C: chudng, B: biogas va compost, N: nha, X:
Xuong san xuat, T: tram XLNT) c6 4 thanh phan
cang 1a CBNX, cac thanh phan thay doi 1a V, A,
T. M6 hinh nay tan dung téi da diéu kién ty nhién
san c6 cua timg ho gia dinh két hop véi cac hé
thong xtr Iy cubi duong 6ng va hé thong ki thuat
thu hoi, tai ché dé thiét 1ap mé hinh phét trién t6i
wu cho dic trung ciia timg ho san xuét trong lang
nghé, cu thé nhu sau:

Ao: duoc wu tién tan dung tdi da kha nang xtr
Iy nuée thai theo kiéu tuy nghi (c6 hozc khong cé
bé sung thuc vat ndi)

Biogas: chi tinh toan thiét ké vira du phuc vu
nhu cau sinh hoat cua ho dan nham giam thiéu
phét thai do thira cong suat

Can bot, nuée vo gao, chit thai phu hop chin
nudi: cho heo an

R&c sinh hoat hiru co dugc ding dé san xuét
phé&n compost

Phan compost duoc wu tién ding dé trong
cdy, phan du dwoc ding dé nubi tran
M® hinh nghién cau

Dwa vao céach tiép can trén, mé hinh
VACBNXT c6 dang tong quat gom cac thanh
phan nhu Hinh 1.

Vai tro cua cac thanh phan trong mé hinh
nhu sau:

Vuon (V): C6 vai tro cach ly gitra khu chén
nudi va san xuit nham dam bao diéu kién vé sinh
an toan thyc pham. Ngoai ra V con ¢ vai tro tao
mang xanh, tan dung chat dinh dudng tir quéa
trinh xir ly chét thai (XLCT) va tao ngudn thu
cho h¢ gia dinh

Ao (A): La dién tich ao san c6 hoic ao du
tinh xay dung. Ao c0 vai tro la cong trinh xu ly
nuéc thai (XLNT) (dang dit ngap nudéc, ao tuy
nghi) dé giam chi phi dau tu va van hanh hé
thong XLNT. Ngoai ra ao con c6 vai trd cung cap
nudc cho Vuon.

Chudng (C): C6 vai trd gia tang thu nhap cho
ho gia dinh ngodi ra con cung cip ngudn ning
lwong tai tao, sach cho qua trinh sinh hoat va tan
dung CTR cua qua trinh san xuit. Bén canh dé
chudng, két hop vai V, X chia s& rui ro lién quan
dén tinh hinh tiéu thy san pham cua ho. C 1a yéu
t6 quan trong dé tao thanh mé hinh khép kin.

Biogas, compost (B): C6 vai trd xir Iy chat
thai chan nu6i, chét thai thuc vat hiru co thanh
nang luong sinh hoc cho quéa trinh san xuat, phan
cho trong trot dong thoi giam tai luong cac chat 6
nhiém vao hé thdng xtr ly. Hé théng san xuat
phéan compost c6 vai tro xit ly CTR sinh hoat, rac
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vuon hiru co dé phan huy sinh hoc va xir ly phéan
heo thanh phan bén nham nang cao gia tri cua
chét thai dong thoi giam tai luong cac chat 6
nhiém vao hé théng xir ly nudc thai (nhat 1 cac
hop chat N, P), dam bao hé théng XLNT hoat
déng hiéu qua.

Nha (N): Bong vai tro trung tdm cta md
hinh, 13 noi &, quan ly tat ca cac hoat dong cua
md hinh va 1a noi chiu anh huong truc tiép boi
cac két qua caa mo hinh.

Xuong (X): Pay chinh 1a thanh phin dic
trung cua ho, do chinh 1a nghé tiéu thu cong
nghiép cua ho gia dinh. Khi chua cé cac thanh
phan khéac thi day 1a ngudn thu chinh cua ho, 1a

noi tiéu thu ning lugng, phét sinh chat thai c6 tac
dong téi moéi trudng can giai quyét cdp bach hién
nay. Tram xt ly nuéc thai (XLNT/WWTP) (T):
Pay 1a cong trinh XLNT nham dam bao tat ca
nuéc thai dwoc xir Iy dén murc do hop 1y dé két
hop Véi cac yéu té khac (nhu Ao) xir Iy nuéc thai
dat céc tiéu chuan vé moéi truong. Trong khuén
khé mé hinh nay thi T 1a cong trinh xir ly sau
biogas c6 vai trd giam bét tai lwong cac chat 6
nhiém truéc khi vao cac hé thong xu ly the cap
(ao tuy nghi, d4t ngap nudc). Cong nghé duoc
lya chon sao cho do dé van hanh va c6 chi phi
van hanh thap.
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Luwu dd tinh toan, thiét ké

Luu d6 tinh toan, thiét ké md hinh
VACBNXT nhu Hinh 2.
Tinh kinh té

Tinh gi4 tri dau tw mo hinh

C = Cwwrpt Ceompostt Crrint Chiogas

Trong do:

C: chi phi téng cong

Cwwre: chi phi dau tur hé thong XLNT (trung
binh khoang 4 triéu dong/m? nudc thai)

Ceompost: chi phi dau tu hé thdng SX phan
compost (trung binh khoang 20 ngan dong/kg san
pham)

Curun: chi phi dau tw hé thong nudi trin (trung
binh khoang 100 ngan déng/m?)

Chiogas: chi phi dau tur hé théng biogas (trung
binh khoang 1 triéu dong/m?)

Ta co:

C = 4V3; + 0,02mg+6m;o/3,6+ V-
ddng)

(triéu

Téng thu

Téng ngudn thu tir cac mé hinh nhu sau:

P = Pcst Peompost Ptrant Phiogas

Trong do:

P: tng thu

Pe: ngudn thu tir cd (trung binh 1m? mat
nudc thu hoach khoang 2kg ca/ndm, khoang 20
triéu dong/tan ca tap)

Pcompost: NQUON thu tir phan compost (trung
binh khoang 1000 dong/kg san pham)

Pwan: NQUoON thu tir nudi trn (trung binh
khoang 40 ngan dong/kg)

Piogas: NQUoN thu tir khi sinh hoc (trung binh
khoang 3.000 dong/m? khi sinh hoc)

Ta co:

P = 0,045,
(triéu dong/nam)

+ 0,365mg+14,6mio+1,1V;

chat NTSX

Xac dinh & hegng

tiep nhin cde chat & nhiem

Xic dinh kha nang
sinh hoc can thigt

¥ v
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Hinh 2. Luu d6 tinh toan thiét ké mo hinh VACBNXT
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3. AP DUNG MO HINH VACBNXT CHO
CAC CO SO TAI LANG NGHE SAN XUAT
BOT
3.1 Panh gia so by kha ning ap dung md hinh
vao lang nghé

Hién nay cac ho san xuit tai lang nghé san
Xuit bot co diéu kién ty nhién da dang: ho c6 ca
V, A hoic chi ¢é V hoidc A hoic khéng c6 ca V
va A. Tuy vao trudng hop thuc té cia ho SX mo
hinh VACBNXT s& bi suy bién thanh 6 mé hinh
sinh thai khac nhau. Cé 5 truong hop suy bién
(c6 it nhat mot thanh phan = 0) nhu sau:

Truong hop 1: A=0

Ho6 khéng cé ao, mé hinh VACBNXT chi
con VCBNXT. Trong md hinh nay tuy vao sé
nguoi trong hd lwong phan vao biogas sé dugc
tinh toan vira du dé phat sinh khi metan phuc vu
cho ndu nuéng, lwong phan con lai s& dugc két
hop Vvéi rac sinh hoat u phan compost. Mot phan
phan compost duoc dung dé bén cho cay trong va
mot phan dugc dung dé nudi tring dé 1am thic
an cho gia cam/lon. Tat ca nudc thai sinh ra dugc
thu gom va xur ly tai tram XLNT tru6e khi thai
Va0 nguon tiép nhan.

Truong hop 2: V=0

Ho san xuét khong cé dién tich vuon, hay
dién tich dé trong cdy lic ndy md hinh
VACBNXT chi con ACBNXT. Trong mé hinh
nay tuy vao sé nguoi trong ho lwong phan vao
biogas s& duoc tinh toan vira da dé phét sinh khi
metan phuc vu cho nau nuéng, lwong phan con
lai s& duoc két hop véi réc sinh hoat o phan
compost dung dé nudi trin dé lam thirc an cho ca
hodc gia cAm/lon. TAt ca nudc thai sinh ra dwoc
thu gom va xu ly tai Ao tuy nghi va tram XLNT
truée khi thai vao ngudn tiép nhan. Bé giam chi
phi dau tu, van hanh, nudc thai s& duoc tinh toan
wu tién cho kha ning xtr ly cua ao, phan con lai
s& dugc xu ly tai tram XLNT.

Truong hop 3: V=0 va A=0

Ho san xuat khong c6 dién tich vuon va ao

lac nay md hinh VACBNXT chi con CBNXT.
Trong md hinh nay tuy vao sé nguoi trong ho
lugng phan vao biogas sé dugc tinh todn vira du
dé phat sinh khi metan phuc vu cho ndu nuéng,
luong phan con lai s& duoc két hop véi réc sinh
hoat & phan compost ding dé nudi trin dé lam
thirc dn cho ca hodc gia cam/lon. Tat ca nudc thai
sinh ra dugc thu gom va xu ly tai tram XLNT
trude khi thai vao ngudn tiép nhan.

Truong hop 4: T=0

Do ao co dién tich lén du kha nang xu ly
toan bo nudc thai phét sinh HO san xuit khong
can phai xay dung tram XLNT ldc ndy mé hinh
VACBNXT chi con VACBNX. Trong md hinh
nay tuy vao sé nguoi trong ho lwong phan vao
biogas s& duoc tinh toan vira da dé phét sinh khi
metan phuc vu cho niu nuéng, lwong phan con
lai s& duoc két hop véi réc sinh hoat o phan
compost. Mot phan phan compost duoc dung dé
bén cho cdy trong va mot phan duoc dung dé
nudi trin dé 1am thac an cho gia cam/lon. Tat ca
nud6c thai sinh ra dwoc thu gom va xt ly tai ao
trude khi thai vao ngudn tiép nhan.

Truong hop 5: V=0 va T=0

Do ao co dién tich lén du kha nang xu ly
toan bo nudc thai phét sinh HO san xuit khong
can phai xay dung tram XLNT dong thoi ho
khéng c6 vuon nén lic nay mo hinh VACBNXT
chi con ACBNX. Trong mé hinh nay tuy vao sb
nguoi trong hd lwong phan vao biogas sé dugc
tinh toan vira du dé phat sinh khi metan phuc vu
cho ndu nuéng, lwong phan con lai s& dugc két
hop Voi rac sinh hoat 0 phan compost dung dé
nudi tran dé lam thic an cho ca hoic gia
cam/lon. Tat ca nuoc thai sinh ra dwoc thu gom
va xir ly tai ao trudc khi thai vao ngudn tiép
nhan.

3.1 Tinh toan thiét ké cho mét truwong hop
dién hinh cisa mé hinh VACBNXT

3.1.1 Gia trj dau vao

Céc thong sb dau vao ciaa ho nhu Bang 1.
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Bang 1. Cac théng sb du vao cua ho Nguyén Vin Lanh

Théng sb Pon vi Ki hiéu Giatri
S6 nguoi Ngudi N3 4
S6 lwong heo con N2 75
Sb lwong gia cam con N1 0
Khéi luong télm dung san kg/ngay P 250
Xuat
Téng thé tich bé 1ing bot m? Wikng 7
Ao m? S2 40
Chiéu sau myc nuéc cia
20 m H 1
Dién tich xuéng m? Ss 96
Trdng trot m? 0

3.1.2 Tinh toan, thiét ké mo hinh

M6 hinh VACBNXT dugc tinh toén thiét ké phu
hop voi ho Nguyén Vin Lanh nhu Hinh 3. Két
qua tinh toan cho thay ao cé dién tich nho (40m?)
khéng du kha nang xir ly toan bo nudc thai phat
sinh, ho san xuat can phai xay dung tram XLNT
do vay ho s& theo mé hinh ACBNXT (h6 khong
¢6 vuon cay). Trong mo hinh nay ho ¢ 4 nguoi,
luong phan vao biogas chi can trung binh 40
kg/ngay (d4 pha lodng) dé san xuat khi sinh hoc
phuc vu cho ndu nuéng, lwong phan con lai
khoang 182,7 kg/ngay s& duoc két hop vai rac
sinh hoat u phan compost. Toan bd Iuong phan
compost khoang 110kg s& duoc dung dé nudi
tran dang 1am thie an cho gia cam, ca...Tong
lwong nudce thai 12 9,1 m¥/ngay, do ao xu ly hét

toan bd nén nuéc thai con lai khoang 6,5mngay
dugc thu gom va xir ly tai hé théng XLNT c6
céng suit 8m¥ngay (k=1,2) trudc khi thai vao
nguon tiép nhan.

3.1.3 Panh gia tinh kinh té

Chi phi dau tu va ngudn thu tir md hinh nhu

Bang 2. Panh gia kinh té cho thay néu ho
dau tu cac thanh phan cia mé hinh thi ho chi can
khoang 44 triéu dong, mdi nim ho thu duoc
khoang 73 triéu ddng tir phan compost, khi sinh
hoc, trun va c4. Do d6 mo hinh VACBNXT la
mot co hoi dau tu 6 loi cho ho gia dinh do tan
dung tbi da loi ich cua ting thanh phan dé giam
chi phi dau tu hé théng XLNT va chi phi dau tu
hé thong biogas.

Bang 2. Chi phi d4u tu va nguon thu khi dau tw mo hinh cua h Nguyén Vin Lanh

Pau tu Loi ich
Hé théng Gié thanh Pon vi Ngudn thu Gia tri Pon vi
Hé théng XLNT 32.364.270 ddng Ca 80,0 kg/nam
Compost 2.197.377 ddng Trun 1.758,9 kg/nam
Biogas 1.520.000 ddng Phan 0,0 kg/nim
Nudi trin 8.031.348 ddng Khi sinh hoc 284,8 m¥/niam
Téng chi 44.112.995 ddng Téng thu 72,8 triéu ddng/nam
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Hinh 3. M6 hinh san xuét tich hop gan véi BVMT cho ho Nguyén Vin Lanh
4. KET LUAN moi truong, ngoai nudc thai mé hinh nay cé co

Bai béo nay dd dé xuit mo hinh san xuét tiéu
thi cdng nghiép danh cho cac ho san xuit ¢ khu
vuc nong thén ddng bang séng Ciru Long gan Vi
bao vé moi truong va phu hop véi dac thu san
XUt ctia ving nong thén dong cia khu vuc nay.
M0 hinh ké thira tinh hiéu qua cua cac md hinh
sinh thai VAC, VACB va phét trién thanh mo
hinh méi c6 gan véi san xuit tiéu thu cong
nghiép. M6 hinh nay dugc xay dung duwa vao
nguyén tic tan dung téi da hé sinh thai caa mdi
ho gia dinh dé tham gia vao xir ly nuéc thai, chat
thai ran. Pau tu cic thanh phan nhu san xuit
compost, biogas, nudi tran va hé thong xu ly
nuéc thai dé hoan thién md hinh VACBNXT
khong chi giam thiéu 6 nhidm ma con cé hiéu
qua kinh té do thoi gian hoan von ngan. Déi voi

wu diém noi bat 1a chat thai ran sinh hoat, chat
thai rdn tir vuon noi khong c6 hé théng thu gom
duoc giai quyét triét dé. Pong thoi giam ganh
nang trong viéc xu Iy N co6 trong nudc thai (c6
thé giam t6i 90% tai lwong). M6 hinh nay cé thé
nghién ciru mé rong cho cac nganh nghé khac dbi
VGi cac nghé c6 sir dung qué trinh nhiét nhu nghé
dét chiéu, san xuat banh trang, nghé nau
ruou,...thi két hop véi chian nudi (C) c6 thé xem
la giai phap chuyén d6i niang luong dé giam thiéu
6 nhidm khong khi ngoai ra c6 thé sir dung khi
sinh hoc nhu 1a ngudn nang luong dé xir Iy khi
thai bang phuong phap dét.

Léi cam on. TAc gia xin chan thanh gii 167 cdm on dén
Bg Khoa hoc va Cong nghé, S Khoa hoc va Céng nghé tinh
Pong Thép da hé tro vé moi mat va tao diéu kién thugn loi dé

thuc hi¢n nghién cizu nay.
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Proposing the Ecological production model
towards an environmental protection and
sustainable development for Rice Starch
Production craft villages in the rural of
Mekong delta in Vietnam.
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ABSTRACT

In the recent time, the ecological
model such as VAC, VACB, RVAC... (where
V: garden, A: pond, C: livestock farm, R:
forest, B: biogas plant) have been used
commonly to mitigate pollution in rural areas
in Vietham especially in the Mekong Delta.
Besides livestock and cultivation activities,
the rural areas in Mekong Delta also has a
lot of the craft villages (490 villages) with 52
typical sectors. Collecting waste from
different sources and treating it at a
concentration treatment system similarly as
large industrial zones are difficult due to the
high investment and operation cost, and
this cause is a big challenge for local
environmental management  authorities.
Therefore, the idea of innovation an eco-
model  suited for local production
characteristics and taking full advantage of
natural condition of each household to treat
waste is research issue in this paper. Based
on the material and energy flows, this study

has proposed an eco-model integrated the
optimal factors as V, A, C, N (house), X
(workshop) combined with end-of-pipe
treatment plant (T) and the recovery
technigue system, available recycle (B), it is
called VACBNXT model. This model aims to
reduce and treat waste after treatment to
meet standard, it is also helpful in
decreasing the investment and operation
cost. Besides, this model can get more profit
from treatment waste. The objective of this
paper is to describe the construction method
and mathematical model to design
VACBNXT model, typical for Rice starch
production Craft. VAC NXT model has
proposed 06 (six) specific case that can
apply for difference case to meet
environmental protection requirements and
get more profits from products of the model,
it is also contributed the sustainable
development, poverty alleviation.

Keywords: eco-model, VAC, VACB, VACBNXT, craft village, pollution reduction.
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