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DPE XUAT CONG NGHE XU LY NUGC THAI TRANG TRAI LON
NHAM GIAM THIEU TAC PONG DEN HO SUOI HAIL BA VI

TOM TAT

Ngb Tra Mai”

Vién Vit ly — Vién Han lam Khoa hoc va Cong nghé Viét Nam

Trang trai trdng cdy an qua két hop chin nuéi tai thon 7, xa Ba Trai, huyén Ba Vi, thanh ph Ha
Noi ciia don vi ho kinh doanh Nguyén Thi Thu Phuwong dugc thyc hién trén phan dién tich
23.100m?, cong suét thiét ké: 200 lon nai va 4.000 con lon thit/ndam. Vi tri Trang trai ndm sat véi
h6 Subi Hai 1a mot dia diém tham quan, du lich sinh thai kha ndi tiéng nim & chan nai Ba Vi, dan
dén yéu cau xu 1y chat thai triét dé, dac biét 1a nude thai. Bai bao dé xuat quy trinh xir ly nude thai
chan nuoi voi cong suat 80m®ngay dém, tach riéng ting ngudn thai, xir 1y co hoc két hop sinh
hoc: Phan va nudc tiéu duoc dwa qua may ¢p phan, phan nude con lai duge dan vao bé biogas;
nudc thai sau bé biogas dugc xir ly qua h¢ thdng bé anoxic, arotank, bé lang, khir trung va chira
vao ho sinh hoc trong Trang trai dé tudn hoan tai sir dung cho vé sinh chuong trai, tudi cdy... Toan
bo phén sau khi qua mdy ép phan, bun thai bé biogas dugc phdi tron v6i ché phdm sinh hoc va phé

thai ddng ruong dé san xudt phan hiru co.

Tw khéa: Trang trai, nuwdc thdi chan nudi, biogas, phan hitu co

MO DAU

Ho6 Subi Hai cach Ha Noi khoang 60 km vé
phia tay, dudi chan nti Ba Vi, dung tich 45
triéu m® nude, trai dai 7 km, trén dién tich 90
ha. Pay la ngudn cung cép nudc tudi cho
khoang 90 ha dit nong nghiép cia khu vuc.
Pong thoi voi dién tich mat nude 16n, co
nhiéu ddo nho, hé sinh thai twong dbi da dang
1a diém du lich kha noi tiéng trong ving.

Pon vi ho kinh doanh Nguyén Thi Thu
Phuong d3 xay dung phuong 4n dau tu Trang
trai trong cdy an qua két hop chin nudi tai
thon 7, xa Ba Trai, huyén Ba Vi, thanh phé
Ha No6i va dugc UBND huyén Ba Vi phé
duyét phuong an tai Quyét dinh sé 352/QD-
UBND ngay 10/5/2010. Trang trai dugc thuc
hién trén phan dién tich 1a 23.100 m? cong
suét thiét ké: 200 con lon nai/nam va 2.000
con lgn thit/ltra, 1 ndm 2 lGa twong duong
4.000 con lgn thit/nam; két hop tréng cdy an
qua chu yéu 12 budi va bi.

Tuy nhién cho dén nay Trang trai van chua di
vao hoat dong, c6 nhiéu nguyén nhan va mot
trong nhitng nguyén nhan dé c6 1y do tir xir 1y
nuéc thai chan nuoi.

“ Tel: 0982 700460

Viéc xay dung Trang trai tai mot vi tri tuong
d6i nhay cam (Hinh 1) din dén cac yéu ciu
khat khe vé xur 1y chét thai dac biét 1a nude
thai. Voi tong lugng nude thai ude tinh tdi da
la 80 m*/ngay dém can phai duoc xur 1y triét
dé cac chit ban, dat QCVN 62:2016/BTNMT,
QCVN 14:2008/BTNMT trude khi tién hanh
db thai.

Hlnh 1. Vitri trang trai trong

méi twong quan véi ho Sudi Hai
Do dac thu Viét Nam la mdt nudéc ndng
nghiép nén viéc xt Iy nudc thai chin nudi da
dugc nghién ctu kha sém véi nhiu cac
phuong phéap xur ly nhu: Sinh hoc (cong nghé
bun hoat tinh, phan hay yém khi, thuc vat
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thity sinh); hoa- 1y két hop; dat ngap nudc;
..[11, [2], [3]. M&i mét phuong phap c6 mot
vu diém va nhugc diém riéng, tuy nhién déu
¢6 diém chung 13 hudng toi xir ly dat tiéu
chuin ham lugng céc chit hitu co, cin lo
ling, nito, photpho va vi sinh vat gay bénh la
nhitng chat 6 nhiém dic trung co trong nudc
thai chan nudi. V& nhuge diem: doi véi céac
phuong phap sinh hoc hodc 1a yéu cau thoi
gian luu nuoc dai (20 — 30 ngay) hodc 1a su
dung dién tich dat 16n; ddi v6i phuong phap
hoa ly gay tén kém vé chi phi hoa chit déng
thoi khong xir 1y triét dé duge ham luong nito
va photpho trong nudc thai chan nubi [4].
Hién nay c6 thé noi & nude ta chua co quy
trinh chuan nao dugc cong bd dé xir Iy nude
thai chin nudi dap ung tiéu chudn xa thai
(QCVN 62:2016/BTNMT). Nudc thai chan
nudi lon tir cac trang trai chii yéu duoc xtr ly
bang ham khi sinh hoc (biogas) va hd sinh
hoc. Cac phuong phap xit ly khac nhu
phuong phap st dung thuc vét thay sinh, yém
khi UASB, yém khi tiép xuc, loc sinh hoc, xur
ly hiéu khi bﬁng aeroten... da duoc mot sb tac
gia quan tam nghién ctru va mang lai hi¢u qua
nhéit dinh [1], [2], [5], [6]. Tuy nhién hau hét
méi chi dimg lai & thuc nghiém, dé xuat vé 1y
thuyét hodc tmg dung néu c6 chi & qui mod
nho 1¢. Pic biét, viéc xtr Iy chat 6 nhidm N va
P hau nhu chwa duoc quan tdm trong khi day
1a yéu t6 chinh gdy pha dudng [4].

Vi vdy muc tiéu cia bai bao 1a nghién ciru d&
xuét hé thdng xur 1y nude thai chin nudi, phu
hop véi diéu kién h¢ kinh doanh ca thé, phu
hop v6i nguon tiép nhan 1a hoé Subi Hai dong
thoi dap Gmg dwoc cac yéu cau vé xa thai.
TIEP CAN VA PHUONG PHAP NGHIEN CUU
Tiép can tong hop va hé thong: Cac van dé
lién quan dén méi truong cia cac Trang trai
chan nudéi lgn; hién trang va yéu cau vé chat
luong nudc hd Sudi Hai dugc xem xét trén
quan diém tong thé va l1a mot hé thong kinh té
- x4 hoi khong thé tach roi. Viée dé xuat cac
giai phap vé thu gom xtr 1y nuéc thai chin
nudi duge xem xét phu hop véi didu kién vé
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kinh té, k¥ thuat va phai c6 sy chap thuan cia
Chu Trang trai dé dé xuat co thé ap dung va
trién khai.

Pé thuc hién dugc cac ndi dung nghién ctru,
tac gia da sir dung cac phuong phap: ké thira,
diéu tra thu thap tai lidu, khao sat thyc dia,
phan tich tong hop.

NGHIEN CUU PE XUAT CONG NGHE
XU LY NUGC THAI

Co s6 dé xuit

Nude thai chan nudi 1a hdn hgp bao gém
nude tiéu, nude ria chuéng, nuGe tim vat
nudi. Tinh riéng voi chan nuéi lon, néu trung
binh lugng nudc thai ra 25 lit/con lgn/ngay
thi luong nudc thai cua Trang trai 1a khoang
24000 m*/nam, 1a mot con sé dang ké ddi voi
hé Sudi Hai [7].

V& thanh phan va mtc d6 6 nhidm, qua két
qua khao sat cia Vién KH&CN Moi truong,
truong Pai hoc Bach khoa Ha N&i (2009)
nhan thdy, gia tri COD, TN, TP, SS va
coliform trong nudc thai chan nuoi lgn thit rat
cao, vdi cac gia tri tuong tng 1a 2500 — 12120
mgO,/L, 185 — 4539, 28 - 831, 190 — 5830
mg/L va 4x10* - 10° MPN/100 mL. Trong khi
do, két qua vé chét luong nudce thai tai trang
trai Hoa Binh Xanh (x@ Hop Hoa, huyén
Luong Son, tinh Hoa Binh) véi khoang 3000
con lon thit ciing cho thdy cac thong sé o
nhiém nhu COD, NH,", TP va SS tuong ung
lan luot 1a 5630 + 1032, 544 + 57, 60 + 18 va
4904 + 901 (Cao Thé Ha va ncs, 2015). Cac
gia trj 6 nhiém nay déu khong dat Quy chuén
Ky thuit Quéc gia vé& nudc thai chin nudi
QCVN 62:2016/BTNM.

Phan va nudc thai tir vat nudi chira nhidu
thanh phan N, P va cic VSV giy hai, khong
nhitng gy 6 nhiém khong khi ma con lam 6
nhiém dat, 1am réi loan d6 phi dat, mat nudc
va ca ngudn nudc ngam. Khi chian nuébi tap
trung, mat do chan nudi ting cao dan dén tai
lugng va né)ng do chét 6 nhiém cling tang cao,
gdy anh huéng xdu dén moi truong sdng va
sirc khoe cong dong [5].



Ngo Tra Mai Tap chi KHOA HOC & CONG NGHE 185(09): 9 - 14

Vi vdy can xur Iy timg cong doan, tach riéng ngudn thai truée khi dwa vao hé thong xtr Iy chung

Dé xudt quy trinh xir Iy nwéc théi chin nudi
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Hinh 2. So d6 quy trinh xit Iy mede thai chin nudi

Thuyét minh:

- Phéan va nudc thai chdn nudi cia Trang trai
(nudc vé sinh chuéng trai, tim cho lon, nudc
tiéu lon trong qua trinh bai tiét) duoc dan vé
bé chtra nudc thai. Nudc thai tir day s& dugc
méy ép phan cong suat 4 m*/h hit 1én va téch
phén: Phan sau khi ép dugc dua ra khu xu ly
phan dé u lam phén hitu co. Lugng nudc sau
khi da tach phan dwoc dan theo dudng dng
kin xudng bé biogas.

- Bé Biogas: V6i luong thai tdi da 80 m*/ngay
dém, yéu cau thoi gian luu nude tir 20 - 30
ngdy, can thiét xay dung bé biogas c6 dung
tich tir 1600 - 2400 m®. Xay dung 03 bé mdi

bé c6 dung tich khoang 800 m?, viéc tach nho
thanh 03 bé biogas s€ han ché duoc céc rii ro
su ¢b c6 thé xdy ra trong qua trinh thi cong va
van hanh hé thong xir Iy nudc thai. Hiéu qua
xu Iy COD, BODs trung binh la 50 - 70%.
Bun ling tir qui trinh phan hiy s& duoc
chuyén vé bé chira bun. Khi thai phat sinh tir
qua trinh phan hay ky khi (CH,) dugc giir lai
va thu vé tan dung lam khi d6t phuc vu nau an
cho CBCNV.

- Bé diéu hoa: Phin nuéc trong tir biogas
duogc chay vao bé diéu hoa cua hé thdng xur Iy
nuéce thdi. Muc dich cta bé diéu hoa 1a dé on
dinh Iuu lugng nudc thai trudc khi dan sang
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cac cong doan xir 1y tiép theo. Thoi gian luu
nude thai tai bé diéu hoa 1a 4 gio. Tai bé dicu
hoa b tri thiét bi thdi khi va khudy tron dé
dam bao ndng d6 nudc thai trong bé dugc
ddng déu.

- Bé Anoxic (bé thiéu khi): Tai bé Anoxic
dién ra qué trinh thiéu khi. Trong méi truong
thiéu Oxy, cac loai vi khuan khir Nitrat va
Photphorit thanh N, va cac hop chét khong chira
photpho hoic cac hop chét chira photpho nhung
d& phan hay véi vi khuan hiéu khi.

Tai bé Anoxic bd tri may khudy chim dé qua
trinh Nitrat héa va Photphoril hoa dién ra
thuan lgi va hé théng dém sinh hoc dé hé vi
sinh vat thiéu khi bam dinh vao bé mat vat
litu dém sinh hoc dé sinh truong va phét
trién. Nudc thai duoc luu trong bé Anoxic tir
2 -4 gio.

- Bé Aerotank: Sau qué trinh thiéu khi ¢ bé
Anoxic, nudc thai dugc bom vao bé
Aerotank, bat dau qué trinh xu ly hiéu khi, xir
ly ham luong BOD, COD. Trong diéu kién
hiéu khi do hé théng cung cap khi dugc lap dat
phia duéi day bé, cac vi sinh vat hiéu khi ding
c4c chat hitu co lam thirc an dé tang truong,
phét trién, tao ra luong bun, sinh khdi méi.
Nudc thai duge luu trong bé khoang 8 gio.

- Bé lang: Sau qua trinh xir ly hiéu khi, nuéc
thai dwoc din chay qua bé ling nhim tach
bun, cac chat hitu co. Tai bé ling, bun niang
hon s& ling xudng day bé, con nudc mat noi
1én trén va dwoc dan ra ngoai. Phia dudi bé
ling dat ong thu ban, dan ban lang ra ngoai.

- Nudc thai sau qua trinh xir ly sinh hoc va
ling, phan nudc trong phia trén bé ling dugc
hit ra ngoai bang hé théng thu nudc ting mit,
tai day sé duoc cham dung dich khir trung Clo
dé tiéu diét vi khuan trong nudc thai.

Phan ban trong bé lang (phan sinh khdi vi
sinh vat) s& duoc tuan hoan 1 phan. Trong
truong hop bun du nhiéu, bun du s& duogc thai
bo bot.

Nuéc thai sau bé ling duwoc dan ra hd sinh hoc.

- Nuéec thai sau xur 1y dat tiéu chuén cot B caa
QCVN 62:2016/BTNMT, QCVN
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14:2008/BTNMT (v6i Ky = 0,9, Kf = 1,2).
Nudc thai sau xur 1y chira tai hd sinh hoc tudn
hoan sir dung dé tudi cay, cip nudc tim cho
lon, rira chuéng trai, lam mat, tudi am trong
qué trinh xtr 1y phan.

Nuée thai sau xir Iy khong x4 truc tiép ra hd
Sudi Hai, chi tién hanh d6 thai trong truong
hop c6 mua 16n vuot dung tich chira ciia ho
sinh hoc. Luc ndy ham lugng cac chit 6
nhidm da duoc xur 1y triét dé két hop voi qua
trinh pha loang tir nwéc mua s€ khong gay tac
dong bat loi dbi véi chat lwong nude Hd.

* Chi tiét timg bé nhw sau:

- Bé diéu hoa: Trung binh luong nudc thai ra
25 lit/con Ign/ngay, tinh dugc luu lwgng nude
thai chian nudi di vao bé biogas l1a 88,7
m*/ngay.dém. Luu luong nudc thai sinh hoat
cia cong nhan vao bé ty hoai la 1,8
m*/ngay.dém.

Nhu vay, tong luu luong nuéce thai di vao bé
diéu hoa la: 88,7 + 1,8 = 90,5 m*/ngay.dém ~
3,8 m*h. Thoi gian luu nudc trong bé tir 4
giod. Kich thuéc bé diéu hoa la 3,4 m x 1,5 m
X 3,5m.

- Bé Anoxic: Luu lwong nuéc thai di chay tir
bé didu hoa sang bé Anoxic la: 88,7 + 1,8 =
90,5 m*/ngay.dém ~ 3,8 m%h. Thoi gian luu
nudc trong bé tir 2-4 gio.

Véi luu luong nudc thai trén, dé xuat xay
dung 01 bé Anoxic voi kich thuéc 2,5 m x
1,52 m x 3,5 m. Dé tang hiéu qua xt 1y nuéc
thai, sir dung 01 may khudy chan vit 3 canh,
cong suat 0,5 kW, nghiéng goc 45° huong 1én
dé dua nuéc tir dudi 1én trén.

- Bé Aerotank: Luu luong nudc thai chay tir
bé Anoxic sang bé aerotank bing 88,7 + 1,8 =
90,5 m¥ngay.dém =~ 3,8 m*/h. Thoi gian luu
nuée trong bé khoang 8 gio. Do do, tién hanh
xay dung 1 bé aerotank véi kich thuéc 5,5 m
Xx3,8mx35m.

- Bé ling: Luu luong tir bé Aerotank vao bé
ling dimg: Q = 90,5 m*ngay dém =~ 3,8 m/h.
Thoi gian ling (thoi gian luu nuéc) khoang 2
gio. Kich thude bé ling 13 2,5mx 2mx 3,1 m.
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Xir Iy nwde thii két hop véi xiv Iy chét théi
chdn nuoi

bé dat duoc hiéu qua trong xu 1y nudc thai,
can thiét phai két hop véi bién phap xir 1y
chét thai chan nuéi:

- DB6i véi phan lon tir chudng heo thit thu gom
vé bé chira nudc thai sau do tach phan qua
may ép phan dé dua vé khu xu ly phan cua
Trang trai.

- Bun thai phét sinh tir bé biogas va bé tu hoai
cai tién 5 ngin duoc hut dinh ky. Luong bin
thai nay dugc dwa dén khu xir ly phan cua
Trang trai.

Khu xt ly phan bé tri phia Tay Bac cua Trang
trai, c6 dién tich khoang 400m? chia lam 3 6
dé 1 phan vai ché pham sinh hoc va phé thai
ddng ruong dé san xuat phan hiru co. Khu vuc
nay dugc xdy go chin bao quanh dé tranh
nudc U phan chay ra ngoai gay 6 nhiém moi
trueong, nén duoc do bé tong c6 ranh thu nudc
i phan chay vé bé chira nuéce thai.

Luong phan hitu co dugc tan dung bon cay
xanh, cdy an qua cua Trang trai. Trong truong
hop du thira sé ban hoac cho nguoi dan khu
vuc bon cay, phuc vu trong trot.

KET LUAN VA KIEN NGHI

Trang trai duoc dau tu xdy dyng & vi tri tuong
ddi nhay cam vé moéi truong, cho nén can
thiét phai cd cac bién phép quan ly, xir ly chat
thai phi hop dé khong giy tac dong bat lgi
dén nguon tiép nhan 1a ho Sudi Hai.

Pé xuat cdng nghé xur 1y nuéc thai két hop
v6i xir Iy chat thai chan nuoi dé tach riéng
nguon thai, khéng ché néng do céc chat &
nhiém; nudc thii sau khi tich phan dua qua
bé Biogas da giam dang ké luong can va cac
chat & nhiém duoc tiép tuc hé théng qua bé
Anoxic, Aerotank, bé ling, khir tring va dan
vao hé sinh hoc. Tai hé sinh hoc, nuéc thai
duogc tuan hoan str dung dé tudi cy, cip nudc
tam cho lon, rira chudng trai, 1am mat, tugi
am trong qua trinh xir 1y phan. Nudc thai chi
d6 thai ra hd Subdi Hai khi c6 mua 16n, vuot
dung tich chira cta ho sinh hoc. Tuy nhién lic

nay duoc thai da duoc xu ly triét dé, két hop
Vvéi viéc pha lodng nong do nén s& khong gay
suy giam chét lugng nuéc ngudn tiép nhan.
Pé giam &p luc cho hé thong xir 1y nudc thai,
tan dung chat thai, giam &p lyc 1én mai
truong... tién hanh xay dung Khu xir ly phan
song song véi hé thng xu 1y nuéc thai. Toan
bo chat thai: Phan lon, ban thai tir bé biogas
va bé ty hoai cai tién duoc o voi ché pham
sinh hoc cong véi phé thai ndng nghiép dé san
Xuit phan hitu co quay tré lai bon cho phan
dién tich dit trong cay an qua cua Trang Trai.
Nhu vy vé co ban toan bo chat thai phat sinh
cua Trang trai duoc tuan hoan, quy trinh san
xuat khép kin, khong gay tac dong bét loi dén
moi truong dat biét 1a hd Sudi Hai.

Tuy nhién dé c6 co sé kiém chimg hiéu qua
xir Iy nude thai ciing nhu viéc chap hanh cong
tac bao vé moi trudng cia Trang trai can co
sy giam sat cia nha quan ly va cac don vi
chuyén nganh.
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PROPOSED WASTEWATER TREATMENT TECHNOLOGY FOR PIG FARM
TO REDUCE IMPACT ON SUOI HAI LAKE, BA VI DISTRICT

Ngo Tra Mai’

Institute of Physics - Vietnam Academy of Science and Technology

A fruit farm in combination with livestock in 7 Hamlet, Ba Trai Commune, Ba Vi District, Ha Noi
City of the business unit Nguyen Thi Thu Phuong was implemented on an area of 23,100m?,
designed capacity 200 sows and 4,000 porkers per year. The location of the farm, which is close to
Suoi Hai lake, is a well-known tourist site, at the foot of Ba Vi mountain, leading to the
requirement of thorough waste treatment, especially waste water. The article proposes the process
of livestock wastewater treatment with the capacity of 80 m*/day, separate from each source,
mechanical treatment combined with biological: Feces and urine are passed through the stool
presser, the remaining water is taken into the biogas tank; Waste water after passing biogas tanks
is processed through anoxic tank system, arotank, sedimentation tank, disinfection and storage into
biological ponds in the farm to circulate recycle for cleaning the pigsty, watering plants... The
whole manure after the fertilizer press, sludge discharged biogas mixed with bio-products and

waste field to produce organic fertilizer.

Keywords: Farms, livestock wastewater, biogas, organic fertilizer ...
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