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NGHIEN CUU ANH HUONG CUA CHE PO SUC KHI PEN HIEU QUA XU LY COD,
NITO TRONG NUOC THAI CHAN NUOI LON SAU XU LY YEM KHi
BANG PHUONG PHAP LQC SINH HQC NGAP NUGC

Study on effects of aeration mode on Cod and Nitrogen treatment efficiency in waste
water from pig livestock after anaeration treatment by submerged biofilter
recirculation method

ThS. Ping Thi Hing Phwong

TOM TAT

Muc dich cta nghién ciru nay 1a lya chon ché d6 suc khi thich hop nhat dé van hanh hé
thdng loc sinh hoc ngap nudc trong viée xir Iy nudc thai chin nudi lon sau xtr Iy yém khi. Két qua
nghién ctru cho thiy, ché d6 suc khi khéng anh huéng nhiéu dén hiéu qua xir Iy COD. Hiéu qua
xtr 1§ COD & ca 3 ché d6 suc khi dat trong khoang 80 - 85% va kha on dinh. COD dau ra hau hét
dao dong khoang 200 mg/L. Hiéu suét loai bé Nito & ché do 1 (suc khi - ngung suc khi 1a 60
phtit/90 phiit) chi dat khoang 60 - 65%, ché d6 2 (suc khi - ngirg suc khi 12 90 phiit/90 phuit) thoi
gian hiéu khi duogc ting 1&n va hiéu suét loai bé N dat cao hon khoang 65 - 70%. Hiéu suat xir 1y
N dat cao nhét & ché do 3 (suc khi - ngig suc khi 1a 110 phtt/70 phiit) dat khoang 75 - 80%. Céc
thi nghiém nham nghién ciru anh hudng cua tai lugng COD, T-N hiéu suat xu 1y nudc thai cho
thay, tai luong COD, T-N anh huong nhiéu dén hiéu suat xir 1y T-N trong nudc thai chin nudi
lon. Ché d6 2 (Q = 19,2 L/ngay, thoi gian luu 12 2 ngay), tai lugng T-N duy tri trong khoang 0,14
- 0,21 kg/m’/ngay, hiéu suit da dugc ning 1én & khoang 70 - 80%. Day ché do thi nghiém cho
hiéu sudt xir Iy T-N cao nhit.

Tir khéa: COD, ché dé thi nghiém, loc sinh hoc ngdp nuoc, nuoc thai chan nudi lon, suc khi.

ABSTRACT

The main aim of this study is to select an appropriate aeration mode for operating the
submerged biofilter system to treat waste water from pig livestock after anaeration treatment.
Results showed that aeration mode did not affect much on COD treatment efficiency. COD was
treated well and stably in three aeration modes, reaching 80-85%. Treated COD was about
200mg/L. Efficiency of Nitrogen removal reached only 60-65% in the first mode
(aeration/unaeration = 60min./90min.), 65-70% in the second mode (aeration/unaeration =
90min./90min.) and maximum of 75-80% in the third mode (aeration/unaeration =
110min./70min.). The experiments and studies on effects of COD tonnage, T-N efficiency. The
result showed that COD, T-N tonnage would affected much on T-N treatment efficiency. In the
second mode (Q=19.2 L/day with period of two days), T-N tonnage maintained within 0.14-0.21
kg/m’/day, and efficiency increased to 70-80%. This is the most successful mode for treatment of
waste water.

Keywords: COD, experiment mode, submerged biofilter, Waste water, pig livestock, aeration.

"B mon Khoa hoc & Cong nghé Moi truong, Khoa Mbi trudong, Pai hoc Nong Lam Thédi Nguyén
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1. Pit van dé

Nhirng nam gan déy, v6i chi truong mo
clra, thic ddy phat trién kinh té cta nudc ta,
linh vuc chin nuodi da dat duge rat nhiéu tién
bd. Nam 2009, Vi¢t Nam da vuon 1én ding
thir 2 Chau A sau Trung Quéc vé san luong
thit lon (Bo Nong nghiép va phét trién nong
thon, 2011).

O Viét Nam, chan nuéi lon duoc coi 1a
thé manh cua nganh néng nghiép, ciing vdi su
gia tang dan sd, gia ting cdc nhu cu vé luong
thuc, thyc pham, nganh chin nudi cang duoc
dau tu phat trién manh. Trudc ddy, ching ta
chi ¢6 chdn nu6i nho 1€ tai cac hd gia dinh.
Hién nay, trong bdi canh thic an chin nudi,
vat tu chin nudi déu ting, ciing voi d6 1a sirc
canh tranh, vin dé kiém sodt dich bénh nén
vi¢c chan nudi trong cdc hd gia dinh cé xu
hudng giam trong khi chan nudi gia trai, trang
trai tdng nhanh va tao dugc kha nang canh
tranh trén thi truong (Phung Thi Van, et al,
2005). Do vay, van dé chat thai phat sinh tir
hoat dong chan nudi lon can phai duoc quan ly
tdt. Chat thai cua céc trang trai chan nudi lon
v6i thanh phan cha yéu 1a phan lon va nudc
thai hién dang 1a van d lo lang ciia cdc nha
quén ly.

Hau hét viéc xir 1y chat thai cta cdc ho
chin nudi 1a lap dat hé thong xur 1y chat thai
Biogas, nhung hé thong nay chwa di cong
suat ddp mg nhu ciu xur 1y toan bo chit thai
ma chi dat duoc 50% - 70% lugng chat thai
ctia trang trai. Tuy nhién, véi nhiéu trang trai
dd c6 ham biogas, c6 hé théng xir 1y chét thai
nhung chit thai chua duoc xu 1y triét dé (Vi
Dinh Tén, et al., 2008).

Mot trong cdc qué trinh sinh hoc hiéu -
thiéu khi két hop duoc nghién ciru ung dung
nhiéu trong xur Iy nudc thai chin nudi lon 1a
phuong phép loc sinh hoc ngap nude (Leé Cong
Nhat Phuong, 2009). Nghién ctru nay trinh bay

mot s6 két qua dat dwoc khi thay ddi ché do
suc khi dén qud trinh xir 1y nudc thai chan nudi
lon sau xir 1y yém khi bang phuong phép loc
sinh hoc ngap nudc.

2. Poi twong, ndi dung va phuwong
phap nghién ciu

2.1. Péi twong va pham vi nghién ciru

- Pbi tugng nudc thai dugc chon la:
Nudc thai chan nu6i lon sau xtr ly yém khi (sau
biogas).

- Pham vi nghién ctru: Hiéu qua xa ly
nudc thai chan nudi sau xu ly yém khi bang
phuong phdp loc sinh hoc ngap nudc: Nghién
ctru hiéu qua xu ly COD, T-N trong nudc thai
chan nudi lon & cac ché do suc khi/ngling suc
khi khic nhau.

2.2. Nji dung nghién ciru

- Nghién ctru anh hudng cua chu ky suc
khi - ngung suc khi dén hiu suat xti ly COD,
T-N.

- Nghién ctu anh hudng cua tai lugng
COD, tai lugng T-N dén hi¢u suat xtr ly COD,
T-N.

2.3. Phwong phdp nghién cvru va chi tiéu
theo doi

a) Phurong phdp nghién ctru

- Phuong phdp liy miu: Lay mau theo
QCVN 4556-88.

- Phuong phdp phén tich: Phén tich céic
chi tiéu COD, Amoni, Nitrat, Nitrit, tong N theo
QCVN hi¢n hanh

- Phuong phép thu thap va xir 1y s6 liéu:

Tién hanh theo ddi hang ngay va ghi lai
cdc s0 li€u trong qud trinh 1am viéc, xur ly bang
Excel.

- Phuong phép tinh todn: (L€ Van Khoa,
et al., 2002)

+ Tinh tai lugng: COD, T-N:

L = Cvao (mg/L) * Qvao (L/ngay)/
(39*1000)

+ Tinh hiéu suat xtr Iy: COD, NH,", T-N:

H = (Cvao - Cra)*100/Cvao

+ Tinh thoi gian luu:
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T =V/Qvao

Trong d6: LCOD, LT-N: Tai lugng COD,
N (kg/m’/ngay)

T: Thoi gian luu nudc thai (ngay),

V: Thé tich nudc trong bé phan tmg (L),

Q: Luu lugng (L/h)

H: Hiéu suét xir Iy (%)

- Cvao: Néng d6 COD, NH,* hodc T-N

dau vao (mg/L).

Cra: Nong d6 COD, NH,* hodc T-N dau
ra (mg/L).

1000: hé s6 quy doi

- Pia diém thyc hién thi nghiém: Vién
Coéng nghé¢ Mbi truong, Vién Han Lam Khoa
hoc - Cong ngh¢ Viét Nam, tir thang 1 dén thang
5 nam 2014.

- Vat ligu nghién ctu: Vat liéu mang vi
sinh (vt li€u loc sinh hoc) st dung trong nghién

D

ctru 13 loai dém nhua c6 gap nép c6 san trén thi
truong c6 dién tich bé mat riéng khoang
200m*/m’ va do rdng >95%.

- Vi sinh vat: Vi sinh vt géc duoc léy tur
nhi mdy bia Viét Ha dé rit ngén thoi gian khoi
dong.

b) Cdc ché dé thi nghiém

+ Ché do 1 (CD 1): Ché do suc khi -
nging suc khi 60/90 phut, thoi gian luu 2 ngay,
Q=19,2 L/ngay.

+ Ché d6 2 (CP 2): Ché do suc khi -
ngung suc khi 90/90 phdit, thoi gian luu 2 ngay,
Q=19,2 L/ngay.

+ Ché do 3 (CD 3): Ché do suc khi -
ngung suc khi 110/70 phdit, thoi gian luu 2 ngay,
Q=19,2 L/ngay.

(Trong d6: Q 1a luu lwong dau vao
(Iitngay))

=Ny
o] =~ [T——

Hinh 1. So dé hé thiét bi thi nghiém loc sinh hoc ngdp nuéc

¢) Mé hinh thiét bj thi nghi¢gm (Hinh 1)

Ghi chu: 1I: X0 nhya chtra nudc thai
dau vao c6 chia vach dinh muc; PI: May
bom nudc thai dau vao; B1: Mdy bom cap
khi; II: Bé phan tng; 11I: X6 nhya chtra nudce
thai dau ra

Heé thiét b loc sinh hoc ngép nudc quy
md phong thi nghiém lam bang nhya PVC
trong sudt. Hé thi nghiém c6 thé tich 1a 39 lit;
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gdm hai ngin, mdi ngin c6 thé tich 1a 19,5 lit.
Cong suat thiét ké 1a 19,2 lit/ngay.

Khong khi dugc suc vao hé loc sinh
hoc thong qua hai dng phan phéi khi dugc
dat dudi ddy bé bang may thoi khi va cé
thé diéu chinh dugc toc d6. Cidc ché do
hoat dong (Thoi gian lam viéc, ngung lam
viéc) ciia cdc bom, mdy thoi khi c6 thé cai
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dit, thay doi duogc va dugc diéu khién tu
dong.

Nudc tir ngan thir hai ctia bé sinh hoc tu
chay qua thung chia nudc sau xt 1y qua
dudng 6ng duge dat ¢ phia trén thanh ngin thi
hai ctia bé sinh hoc.

Bun sinh ra trong qua trinh xu 1y dugc
thdo dinh ky théng qua 2 van xa & ddy bé.

Chi tiét hé thiét bj thi nghiém dugc thé
hién trong bang 1.

Biang 1. Chi tiét thiét bi thi nghiém

TT Thiét bi S6 lwong
1 | Béloc sinh hoc ngap nuoc 01
2 | X6 nhya chira nude thai dau vao va dau ra 02
3 | Bo diéu khién bang dién (dong ho...) 1b6
4 | Mdy bom nudc thai vao 01
5 | Mday bom khi 01
6 | Daudo DO 01

3. Két qua nghién ctru va thio lujn

3.1. Ddc trung nwdoc thdi thi nghiém

Nu6c thai chin nudi lon liy tai bé
biogas cia Trung tdm nghién ctru lon Thuy
Phuong thudc Vién Chin nudi (Co Nhué, Ha
Noi). Pac trung cua nudc thai trong nghién
ctru duoc thé hién trong (bang 2).

Nudc thai chdn nu6i lon sau xu 1y ky
khi con chira ndng do chét hitu co cao va nito
cao, can c6 cic bién phéap xir 1y thich hop tiép
theo dé dam bao dat cdc tiu chuin moi
truong.

Béng 2. Dic trung nwéc thai chin nuoi lgn sau xir Iy ky khi

STT Théng s6 Pon vi Ham luong
1 pH - 6,5-8,5
2 COD mg/L 1100 - 1600
3 N-NH,* mg/L 350 - 450
4 N-NO;5 mg/L 0-25
5 Toéng N mg/L 600 - 800
6 Tong P mg/L 30 - 90
7 TSS mg/L 700 - 1600
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3.2. Anh hwéng ciia chu ky suc khi-
ngung suc khi dén hiéu qud xwr ly COD, N

3.2.1. Hi¢u qua xu ly COD

Hiéu qua xu ly CO]? tai cdc ché do thi
nghiém khac nhau dugc thé hién trén hinh 2:

#COD vao ECODra Hiéu suétxily COD
2000 100

1600 : 80
.*Ww

' 1200 ’—,3 60

D2 5 € 40

COD, mg/L,

Hiéu suit xi Iy COD, %

Thol glan, ngay

Hinh 2. Anh huong cia ché do suc khi/nging
suc khi dén hiéu suat xur Iy COD

- Tai ché dd thi nghiém 1, chu ky suc
khi - ngimg suc khi 1a 60 phiit/90 phit, ndng
d6 COD dau vao dao dong trong khoang 1200
- 1600 mg/L. Nong d6 dau ra dao dong trong
khoang 200 - 300 mg/L, hiéu suét xir Iy COD
dat khoang 79% - 85%.

- Tai ché do thi nghiém 2, chu ky suc khi
- ngimg suc khi 1a 90 phut/90 phdt, nong do
COD dau vao dao dong trong khoang 1000 -
1500 mg/L. Nong d6 COD déu ra dao dong
khoang 200 mg/L, hiéu suat xtr 1y dat trén
80%.

- Tai ché d6 thi nghiém 3, chu ky suc
khi - ngung suc khi 1a 110 phut/70 phut, véi
noéng d6 COD dau vao khoang 1300 - 1600
mg/L thi hiéu sudt cao hon dat trén 85%,
nong do dau ra twong ddi On dinh trong
khoang 200 mg/L.

Nhu vay, ché do suc khi khong anh
huong nhiéu dén hiéu suat xir Iy COD. O ca
3 ché d6 déu cho hiéu suit xir ly dat trén
80%. Nong do dau ra hau hét trong khoang
200 mg/L (dat 10-TCVN 678:2006, loai B).
Tuy nhién ché d6 3 van cho két qua 6n dinh
hon ca.

3.3. Hiéu qud xw ly Nito

3.3.1. Hiéu qua xur Iy N-NH,;*
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Anh huong cta chu ky suc khi - ngimg suc
khi dén hiéu suat xir Iy NH," duoc thé hién trong
hinh 3.

& NH4+ vao ENH4+ra

Hiéu sudt xily NH4+
100

80

60

NH4+ mg/L

Hiu sudt xi Iy N4+, %

Thod glan, ngay

Hinh 3. Anh hu"o”’{zg cua ché do suc khi -
ngung suc khi dén hiéu suat xir Iy NH;*

- Tai ché d6 1 va ché d6 2, higu suat xtr
ly amoni dat khoing 85 - 90 %, nong do
amoni dau ra cao hon so v&i ché do 3 dao
dong trong khoang 10 - 60 mg/L. Nguyén
nhan 13 do thoi gian suc khi ngin hon nén
hiéu suat xtr Iy amoni & ché do 1 va ché do 2
thap hon ché d6 3.

- Tai ché d6 3, hiéu qua xir Iy amoni
tuong ddi cao trén 90%. Nong do NH,* ra <
25 mg/L.

Nhu vdy cé thé nhan théy thoi suc khi &
ché do thi nghiém 3 1a twong d6i phi hop dé
thuc hién quad trinh nitrat héa, hiéu Suét xu ly
amoni déu tdt, dat trén 90%.

3.3.1.1. Su chuyén héa NO; va NOs

Anh huong cia ché do suc khi - ngimg
suc khi dén su chuyén héa NO, va NO3™ duoc
thé hién & hinh 4.

* NO2-ra u NC3-ra

100 ¥ ¥
4 : P2 cPp3
% ;

mgl.

Thivi gian, ngay

Hinh 4: Anh huong ciia ché g suc khi - ngimg
suc khi dén su chuyén héa NOy va NO3
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Tai ché do 1 thi néng d6 NO,” dau ra rit
cao, dao dong trong khoang 60 - 90 mg/L,
nguyén nhan 1a do thoi gian suc ngan va thoi
gian ngung suc lau. O ché 36 2, néng do NOy
ra ¢6 giam hon so v&i ché d6 1 nhung van cao
hon so véi ché do 3 do tang thoi gian syc khi
nhung van dé thoi gian ngimg suc lau. Viéc
tang thoi gian suc khi 1€n 110 phut va gidm
thoi gian ngung suc khi xuéng con 70 phut
lam cho ndéng d6 NO, trong nudc dau ra 1a
thap nhat trong ba ché do thi nghiém, khoang
20 - 50 mg/L.

Tuy nhién, thoi gian ngung suc khi &
ché do 1 va ché d6 2 dai hon nén kha ning
khir nitrat tot hon ché do 3 ¢6 thoi gian nging
suc khi ngin nén qué trinh khir nitrat khong
du dé thuc hién hét, vi thé tai ché do 3 NO3-
dau ra 1 cao nhat hau hét déu > 30 mg/L.

Tir nhitng nhan xét ¢ trén c6 thé thiy
ché d6 suc khi - ngimg suc khi anh huong ro
rét dén su chuyén héa nitrat va nitrit trong h¢.

3.3.1.2. Hiéu qua xu Iy T-N

Anh huéng cua ché do suc khi - nging
suc khi dén hiéu qua xir 1y téng nito dugc thé
hién ¢ hinh 5.

+T-N vao mT-N @
500

! etde ¢
400 Mm\,‘“’.,ﬂy’“
300 : s '

Hitu suﬁlxl}lg T-N
100 _

[=2)

0

v

T-N, mg/L

cp2z - chb3
200 1 -

100

Higusudtxit Iy 'I-N, %

Thiri gian, ngay

Hinh 5. Anh hwong cua ché do suc khi -
ngieng suc khi dén hiéu qua xir Iy T-N

Xu ly T-N la muyc dich chinh cua
nghién ctru nay, lugng N dau vao cta nudc
thai sau Biogas rat cao thuong khoang 350
mg/L ¢6 nhitng ngay c6 thé 1én t6i 450 - 500
mg/L. Thoi gian suc khi - ngiing suc khi anh
hudng rat 1on dén hiéu suét loai bo N. Qua dd
thi trén ta thdy, & ché do 1 thi hiéu suat ctia hé
thong chi dat khoang 60 - 65%, nong do tong

N dau ra con cao khoang 135 - 170 mg/L. Téi
ché @6 2 thi hiéu suat xtr Iy T-N da dat toi
khoang 65 - 70% va sang ché d6 3 thi hiéu
sudt xtr 1y T-N di dat t6i khoang 75 - 80%,
nong d6 T-N dau ra dudi 120 mg/L (dat 10-
TCN 678:2006, loai B). Nhu vay c6 thé nhan
thiy, ty 1¢ thoi gian suc khi - ngimg suc khi &
ché d6 3 1a dat hiéu qua xu ly nito cao nhat.

24 Ank hudng ciia tir lwong COD, tir
luwgng -V dén fiéu suis xiv iy COD, T-V

Céc thi nghiém danh gia anh hudng cua
tai luong COD, tai luong T-N dn hiéu qua
xtr Iy COD va T-N trong nudce thai chdn nudi
duogc nghién citu & 2 ché do:

Ché d6 1 (CP1): Q = 26 L/ngay, thoi
gian luu 1a 1,5 ngay.

Ché d6 2 (CP2): Q = 19,2 L/ngay, thoi
gian luu 1a 2 ngay.

Duy tri ché do suc khi - ngimg suc khi
110 phit/ 70 phit.

3.4.1. Anh huong cua tai heong COD
dén hiéu qua xir Iy COD

Anh huéng cua tai lugng COD dén hiéu
suat xtr Iy COD duoc thé hién & hinh 6.

Tai lrong COD Hiéu suat xu 1y COD
Z 120 " 100
o v : -
5 096 NSl | gy S
z ¢ =
= 0.72 H ll.--||nlllll_.l_ 60 :j
g N =
S 04 : 40 3
8] ch1 : h2 =
o 0.24 * 20 =
= : =
= 0.00 0
E 0 10 20 0

Théi gian, ngay

Hinh 6. Anh huéng ciia tdi hrong COD dén
hiéu sudt xir Iy COD

Qua hinh 6 ta nhan thdy, trong qué trinh
nghién ciru thay doi tai luong tir 0,6 - 1,1
kg/m’/ngay thi hiéu sudt xtr Iy COD khong c6
su thay di 16n, hau hét déu dat trén 80%.

Hiéu suat COD khong bi anh hudng nhiéu
boi tai lwong dau vao, diéu nay 1a do khoang
bién dong tai lugng COD nghién ciru tuong dbi
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nho va chat hitu co trong nudc thai chin nudi
lon 12 chat d& phan huy sinh hoc.

3.4.2. Anh huong cia tdi lwong T-N dén
hiéu sudt xir Iy T-N

Anh hudng cua tai luong T-N dén hiéu
qué xtr Iy T-N duoc thé hién trén hinh 7.

B Tailuong T-N Hidu sudl T-N
& 035 ; 100
2 : =
Eé 0.28 —M : 50 %
T o EEMMIRINNT g~ St =
: s A DN
=014 : 40 3
g D1 : Cb2 z
£ 007 : 20 &
= : -
= 0.00 . . . ]

0 10 20 30

Thei gian, ngay

Hinh 7. Anh hudng ciia tdi lirong T-N dén
hiéu qua xu Iy T-N

Trong nghién ctu nay tai lugng T-N
dao dong trong khoang 0,14 - 0,28
kg/m3/ng21y. Thong thudng, dé xtr 1y amoni
bang phuong phép loc sinh hoc can duy tri tai
Iwgng amoni & mirc dudi 0,2 kg/m3/ngéy. 6]
ché d6 1, tai lugng T-N c6 sy dao dong trong
khoang 0,21 - 0,28 kg/m3/ngay, hiéu suat xir
Iy T-N & ché d6 1 thap chi dat khoang 60 -
65%. Ché do 2, tai lugng T-N duy tri trong
khoang 0,14 - 0,21 kg/m3/ngay, hiéu suat da
dugc nang 1én ¢ khoang 70 - 80%. Két qua
nay cho thay, tai luong T-N dau vao c6 anh
huong ro rét dén hiéu suat xir Iy T-N va
khoang tai Iwong thich hop nam trong ché do
thi nghi¢m 2.

4. Két luan va kién nghi

Két luin:
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* V& anh huong cua ché d6 suc khi t6i
hiéu qua xu ly COD, T-N

- Ché @6 suc khi khdéng anh hudng
nhiéu dén hiéu qua xir Iy COD. Hiéu qua xu
ly COD & ca 3 ché do suc khi dat trong
khoang 80 - 85% va kha on dinh. COD déu ra
hau hét dao dong khoang 200 mg/L (dat 10-
TCN 678:2006, loai B).

- Hiéu suét xu Iy N dat cao nhat & ché
dd 3 (suc khi - nging suc khi 1a 110 phuit/70
phit) dat khoang 75 - 80%. T-N déau ra
khoang 150 mg/L, c¢6 khi xubng dudi 80
mg/L.

- Ché d6 suc khi - ngimg suc khi 1a 110
phut/70 phit cho hi¢u qua xu ly COD, T-N
cao va On dinh nhét.

* V& anh huong cua tai lugng COD, T-
N téi hiéu qua xu ly COD, T-N

- Tai lugng COD hau nhu khong anh
hudng nhiéu dén higu qua xu 1y COD.

- Téai lugng T-N c6 su dnh hudng 10 rét
dén hi¢u suat loai bo T-N.

- Ché do 2 (Q = 19,2 L/ngay, thoi gian
luu 1a 2 ngay), tai luong T-N duy tri trong
khoang 0,14 - 0,21 kg/m3/ngay, hiéu suat xu
1y cao nhét, dat khoang 70 - 80%.

Kién nghi:

- Thyc hién tiép cic nghién ctru dé tim
ra ché do thich hop hon cho hé xir Iy bang
phuong phép loc sinh hoc ngap nudc.

- Nghién ctru thém vé kha nang xu 1y
SS, T-P ctia hé loc sinh hoc ngap nude ddi véi
nudc thai chan nudi lon.

- Nghién ctru, dua ra cong nghé xur ly
nu6e thai chin nudi thich hop nhat va tién
hanh 4p dung vao thuc té dé gép phan xtr 1y
chét thai chin nudi trong diéu kién cua Viét
Nam.
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