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ABSTRACT

The study "Treatment efficiencies of COD, total nitrogen, and total
phosphorus of the wastewater treatment system in CanTho Fishery Import
Export Limited Company” has been conducted to assess the treatment
efficiencies of the treatment system. Results showed that the treatment
efficiency of COD of the system was in the range of 95 - 97% equivalent to
theoretical efficiency from 95 to 98%, The treatment efficiency of TN
Sfluctuated from 53 to 71% that is lower in comparison to the theoretical
efficiency with the range of 75 - 84%, The treatment efficiency of TP
[fluctuated in range of 51 to 73% lower than the theoretical efficiency (84 —
90%,). The treated COD and TN concentrations exceeded from 1.06 to 2.55
and 1.7 to 2.54 times of National technical regulations on industrial
waste water processing seafood (QCVNI1:2008/BTNMT-Colume A). The
concentration of TP overed from 4.1 to 17 times (QCVN 40:2012/BTNMT-
Colume A). Therefore, there should be measures increasing the treatment
efficiency of the wastewater treatment system.

TOM TAT

Pé tai “Hiéu sudt xit 1y COD, tong dam, tong ldn cia hé thong xit Iy nude
thai tai Cong ty TNHH xudt nhdp khdu thuy san Can Tl ho” duwoc thuc hién
nham déanh gid hiéu sudt xir Iy COD, tong dam (TN), tong lan (TP) cua hé
théng xir Iy nucc thai. Két qua nghién ciru cho thay, hiéu sudt xir Iy CcoD
ciia hé thong dao dong trong khoang 95 — 97% twong dwong véi hiéu sudt
Iy thuyét la 95 — 98%; Hiéu sudt xir Iy TN ciia hé thong la dao déng trong
khodng 53 — 71% thdp hon so véi hiéu sudt 1y thuyét la 75 — 84%. Hiéu sudt
xir Iy TP véi gid tri dao dong tir 51 — 73% thdp hon hiéu sudt Iy thuyét (84 —
90%). Nong dé COD va TN sau xit Iy so véi QCVN 11:2008/BTNMT-logi A
déu vuot quy chudn lan luot tir 1,06 — 2,55 lanva 1,7 — 2,54 lan. Trong khi
do gia tri TP so voi QCVN40:2011/BTNMT-logi A vuot tir 4,1 — 17 lan. Do
do, can cé bién phdp tang hiéu sudt xir Iy nwée thai cia hé thong tai
Cong ty.

1 GIOI THIEU

Nganh ché bién thity san ¢ Viét Nam khong
ngung phat trién voi gia tri kim ngach xuat

khau thiy san dat 4,5 ty USD nam 2008 ting
20% so voi nam 2007 (Bao cdo nganh thiy san
Viét Nam, 2009). Hién nay, luong nudc thai
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sinh ra tir linh vuc ché bién thuy san kha 16n, cu
thé nhu tong lugng nude thai tir cac Khu cong
nghiép (KCN) & DPdng bing séng Ciru Long
(PBSCL) 1a 13.700 m*/ngay, trong d6 Can Tho
chiém 11.300 m’/ngay (Bo Tai nguyén Mbi
Truong, 2009). Theo quy dinh cua nha nudc,
cac doanh nghiép san xuat phai c6 hé théng xir
Iy nudce thai dat quy chuén Viét Nam (QCVN).
Do véy, nhiéu doanh nghiép di xay dung hé
thong xtr Iy nuéc thai, tuy nhién viéc van hanh
hé thong khong hiéu qua da din dén tinh trang
nudc thai ra moi trudng cd mot s6 chi tiéu vuot
QCVN, dic biét 1a COD, tong dam va tong lan.
Theo nghién ctru cia Bui Thi Nga va ctv (2008)
cho thdy nuéc thai tai KCN Tra Noc c6 ham
luwong chét rin lo ling vuot QCVN tir 2-53 lan,
chét hitu co vuot tir 5-6 lan, coliform vuot tir 2—
48 lan (QCVN 08:2008/BTNMT); diéu nay da
lam gia ting mic do 6 nhiém moi truong trén
cac song, rach va anh hudng nghiém trong dén
qué trinh nuoi trong thity san, sinh hoat ciia
cong dong dan cu tai chd va lan can. Thanh phd
Can Tho ¢6 08 Khu cong nghiép, dac biét la
KCN Tra Noéc 1 c6 dién tich 135 ha véi 115
tong s6 doanh nghiép hoat dong va khoang 26
doanh nghi¢p cé phat sinh nude thai, trong do,
25 doanh nghiép da c6 hé théng xir Iy nude thai
(Ban quan ly cac khu cong nghiép thanh pho
Cén Tho, 2010). Thyc té cho thy, hiéu suat xur
1y cac chit gay 6 nhidm cua hé thong xir 1y
nudc thai chua dugc quan tam dung murc. Khéo
sat tai cac cong ty ché bién thuy san tai khu
cong nghi¢p Tra néc 1 cho thay, chua c6 nghién
ctru vé hiéu sut xir ly thuc té cua hé thong Xu
ly nuéc thai. Do vay dé tai “Bdanh gid hiéu sudt
xit [y COD, tong dam, tong lan ciia hé thong xir
Iy nuede thai tai Cong ty TNHH xudt nhdp khau
thuy san Can Tho” dugce thuc hién véi muc
tiéu: (i) xac dinh néng dé COD, TN, TP trong
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nudc thai trude va sau xur ly theo vu san Xudt
chinh va phu; (ii) danh gia hiéu suat xu ly
COD, TN, TP cua h¢ thong xur ly.

2 PHUONG PHAP NGHIEN CUU

2.1 Thoi gian va dia diém nghién ctru

— Thoi gian: nghjén ctu duoc thuc hién tir
thang 10 nam 2010 dén thang 11 nam 2011.

— Dia diém: Cong ty TNHH xuédt nhdp
khau Thuy san Can Tho (Cafish) L6 4 KCN Tra
Noc 1- phuong Tra Noéc - quan Binh Thuy -
thanh phé Can Tho.

2.2 Phwong tién nghién ciru

Dung cu va thiét bi dung trong thu miu va
phan tich: Chai nhya, chai thuy tinh mau tdi,
thung trit mau, 6ng dong, dng nghiém, céc thuy
tinh, binh tam giac, pipet ty dong, tu say, can,
may lic, mdy so mau, bép dun, luu toc ké, va
cac hoa chét can thiét trong nghién ctru.

2.3 Phwong phap nghién ctru
2.3.1 Chu ky thu mau

— Pé danh gia hiéu suat xu ly va nong do
dau ra cua hé thong trong mdi vu san Xuét, mau
dugc thu lién tuc trong 6 ngay ; moi ngay thu
mau nude trude khi duge xir ly (vi tri sO 1,
Hinh 1) va sau khi xt ly (vi tri s6 2, Hinh 1)
vao 4 thoi diém dic trung cho cdc ca san Xudt
cua cong ty ( ca san xuit it vao lic 7 gio va
12 gid va ca san xudt nhiéu vao lac 8 gio va
15 gio).

— Theo thiét ké hé théng xut ly nudc
thai cia nha may cé cong suat 500 m’/ngay
nuéc thai sau khi xi ly dat quy chuan
11:2008/BTNMT Loai A, trudc khi thai ra
song Hau.

Nude thai 1 SCR, Bé diéu luu 2 Bé diéu hoa xir 1y sinh Bé lang thw
tai cong ty b c6 vai tro la be —p- | hoec ky khi — hiéu khi cap
lang so cap
|
3 l
Bé khir trung 4 Bé khi nito,
-— -~ photpho

Hinh 1: Vi Tri thu miu diu vao va diu ra ciia hé thong xir Iy nuwéc thai tai Cong ty Cafish

Ghi chii: Vi tri s6 1: vi tri thu mau dau vao; Vi tri s6 2: vi tri thu mdu dau ra
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2.3.2 Phuong phap thu, bao quan va phan
tich mau

— Phuong phdp thu miu nudc: chai thu
mau duoc rira sach trude khi thu mau bang acid
sulfuric lodng 2%. Trudc khi ldy miu phai trang
chai, binh 3 1an bang chinh nuéc can lay dé
phan tich.

— Phuong phap bao quin mau: {nﬁu sau
khi thu dugc trir lanh va dem vé phong
thi nghiém.

— Phuong phép phan tich: mau duoc phan
tich tai phong thi nghiém By mén Khoa hoc
moi truong, Khoa Méi truong va Tai nguyén
Thién Nhién, Pai hoc Can Tho. Quy trinh phéan
tich duoc thyc hién theo hudng dan cua Phuong
phap chuén phan tich miu nuéc va nude thai
(AWWA-APHA, 2000)

2.4 Xac dinh hi¢u suét xir Iy ciia hé thong
xir ly
Hiéu sudt xur ly dugc xac dinh theo
cong thtc :

H(%) = %100

Cl-C2
C1
Trong do: (i) H - Hiéu sudt xu ly nuoc thai

(%); (i1) C1- (kg/h) nong do chat 6 nhiem trong

nudc thai trude khi xur ly; (iii) C2- (kg/h) ) nong

dd chat 6 nhiém trong nudce thai sau khi xtr 1y

2.5 Panh gia chit lwong nuéc diu ra so voi
Qui chuan Viét Nam

Danh gia chat luong nuéc dau ra bang cach
so sanh céc gia tri ctia thong s COD, téng dam
voi QCVN 11:2008/BTNMT (Quy chuan ky
thuat qubc gia vé nudc thai cong nghiép ché
bién thuy san, duoc ban hanh theo Quyét dinh
s6 16/2008/QD-BTNMT ngay 31 thang 12
nam 2008 cua Bo truong BO Tai nguyén va
Mbi truong); chi tiéu tong lan so véi QCVN
40:2011/BTNMT (quy chuan k¥ thuat qudc gia
vé nudc thai cong nghiép, dugce ban hanh theo
thong tu sd 47/2011/TT-BTNMT ban hanh
ngay 28 thang 12 nam 2011).

Theo hudng dan ap dung ctia Quy chuan gia
trj t6i da cho phép cia cac thong sb 6 nhiém
trong nudc thai cong nghiép khi thai vao
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ngudn nudc tiep nhan dugce tinh dua vao cong
thtre sau:

Crax= Cx Ky x Ky

Trong do:

Crnax 12 ndng do tdi da cho phép cua thong gé
6 nhiém trong nudc thai cong nghi¢p qhé bién
thiy san khi thai vao nguon nudc ti€p nhén
nudce thai, don vi tinh (mg/L).

C la gia tri néng d6 cta thong s6 6 nhidm

K4 1a hé s6 Iuu lugng hay dung tich ngudn
nudce tiép nhan nude thai.

K¢ 13 hé sb luu lwong ngudn thai.
2.6 Xir ly sb liéu

Phép thir T-Test (SPSS 13) duoc sir dung dé
danh gia hi¢u suat xur ly gitra vu san xuét chinh
va vu san xuat phu.
3 KET QUA VA THAO LUAN
3.1 Hiéu suit xir Iy COD, TN, TP ciia hé thong

Hé théng xur 1y nudc thai cia cong ty co bé
diéu luu, nude thai duge dua vao hé théng xu ly
bang mot hé thong bom ty dong khoang 45 phit
bom mot 14n nén lwong nudce thai dugc dua vao
hé théng tuong dbi 6n dinh. Vi vay, hiéu suét
xtr Iy cta cong ty duge danh gia dya trén ndng
d6 cac chat gay 6 nhidm trude va sau xir Iy. Két
qua phan tich ndng d6 dau vao dau ra ciia COD,
TN, TP qua 2 vu san xuét tai cong ty duoc trinh
bay chi tiét trong Bang 1:

Bing 1: Trung binh néng d9 COD, TN, TP qua 2
vu san xuat tai cong ty (mg/L)

Théng s6 Vu chinh Vu phu
COD Dajlu vao 2262 4ax+ 806 2214,8ax + 1137
bau ra 109,5ay £ 29 52,3by +9
™ Dajlu vao  186,9cz +43 155,5¢z = 59
baura 87.6cy £11 44,0dy £6
T D@u vao 161,5ea+ 114  1232ea +44
P Piura 78.1eo + 13 32,4fp +8

Ghi chu:

- Gia tri trung binh + StE; n = 6

- Gid tri ciing mgt hang cé mau tw giong nhau (a-b-c-d-e-
/) khdc biét khong cé ¥ nghia vé mdt thong ké (p > 0,05)

- Gia tri cung mot cot co mau tw gio"ng nhau (x -y —z- y-

o - g) khdc biét khong co y nghia tthéng ké (p > 0,05)
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Trung binh néng d6 COD dau vao & vu
chinh la 2262 * 806 mg/L vdi khoang dao dong
1a 1400 — 3339 mg/L. Trong khi d6 nong d6 dau
vao cua TN c6 khoang dao dong la 126,0 —
257,4 mg/L véi gia tri trung binh 1a 186,9 + 43
mg/L, tong lan c6 khoang dao dong tir 129,7 —
371,9 mg/L trung binh 1a 161,5t114 mg/L;
trong vu phu COD, TN va TP c6 khoang dao
dong thip hon lan luot 1a 956 — 3827 mg/L,
84,3 — 228,4 mg/L, 66 — 193 mg/L. Nong do
COD, TN, TP giira 2 vy c6 chénh léch dang ké
1a do luong nguyén liéu san xuat va luong nudc
st dung gitta 2 vu khac nhau.

Néng dd6 dau ra COD, TN, TP lan luot dao
dong trong khoang 75,4 — 166,9 mg/L, 67,9 —
100,5 mg/L, 60,0 — 89,9 mg/L & vu chinh; va
dao dong trong khoang 37,2 — 63,7 mg/L, 36 —
53,1 mg/L, 21,9 — 41,7 mg/L & vu phu. Két qua
trinh bay bang 1 cho thiy nong d6 COD, TN,
TP diu ra cta vu chinh cao hon vu phu va khéc
biét co y nghia thong ké (p<0,05). Tuy nhién,
n@)ng do dau vao gilta 2 vu san xuét lai khéac
biét khong c6 ¥ nghia thong ke.

Nhin chung ndng d6 COD, TN & ¢4 2 vu san
xuét dau vao luén cao hon dau ra va khac biét
¢6 ¥ nghia thong ké (p< 0,05), ching to hé
thong xu ly COD, TN ¢6 hiéu qua. Tuy nhién,
ndéng do dau vao cua TP & vu chinh khac biét
khong c¢6 y théng ké voi nong d6 dau ra, nhu
vay trong vu chinh h¢ théng xur ly TP dat hi¢u
qua khong cao.

Theo két qua trinh bay ¢ bang 2 cho thiy
hiéu suit xir Iy COD khoang 95% trong vu
chinh, vu phu khoang 97%. Nhu vay, hiéu suit
xtr Iy COD cuia hé thong trong 2 vu khong c6
bién dong 16n, hiéu suét trung binh khoang 96%
dat hiéu sut Iy thuyét (95 — 98%). Theo két qua
thong keé thi hiéu suat xtr Iy COD ciia h¢ thong
& 2 vu san xudt khac biét khong c6 ¥ nghia
théng ké (p>0,05). Trong khi d6, hiéu suét xir
ly TN & vu chinh khoang 53%, & vu phu
khoang 71% hiéu suat xtr Iy TN ca 2 vu san
xuat cua hé thdng déu khéng dat so voi hiéu
suét 1y thuyét (74 — 85%). Két qua nay c6 thé 1a
do h¢ théng xir Iy nudc thai cta cong ty khong
dugc suc khi lién tuc (suc khi 2 gio nghi 1 gio)
anh huong hoat dong ctia vi khuan trong cac bé

55

Phéan A: Khoa hoc Tir nhién, Cong nghé va Méi truong: 25 (2013): 52-58

1am han ché hiéu qua xir Iy TN. Hiéu suét xir Iy
TN cua hé théng & vu phu cao hon so véi vu
chinh va khac biét c6 ¥y nghia théng ké
(<0,05). Hiéu suit xi Iy TP cua hé thong
trong vu chinh dao dong khoang 51%, vu phu
dao dong khoang 73% hiéu sudt xu ly TP
khong dat so voi hiéu suit 1y thuyét (84 —
90%) & ca 2 vu san xuat.

Biing 2: Trung binh hi¢u suét xir Iy COD, TN, TP
cuia hé thong xir Iy nuée thai (%)

Hiéu suit Iy

Thong s0 Vu chinh Vu phu thuyét
COD 95,2a+ 3 97,6a £2 95 -98
TN 53,1b+ 11 71,7c+ 11 74 - 85
TP 51,6d+ 23 73,7d £ 10 84 -90

- Gia tri cung mot hang co mau tw glong nhau (a-b-c-d)

khadc bi¢t khong cd Y nghia vé mat thong ké (p>0,05)

- Hiéu sudt Iy thuyét cia hé théng dwoc trich dan tir
“Thuyét minh quy trinh cong nghe xi ly nude thai” do

Céng Ty cung cap, cu thé doi véi hiéu sudt xir Iy COD la

95—-98 %, TN la 74 — 85%, TP la 84 — 90%.

Nhin chung, hi¢u suét xir ly COD cua hé
thdng kha cao va dat hiéu suit 1y thuyét & ca 2
vu san xuit. Hiéu sudt xur ly TN va TP cua hé
thdng twong dbi thap va khong dat hiéu suét 1y
thuyét. Két qua nay phu hop voi nghién ctru cia
Lé Anh Kha (2012) hiéu suat xtr ly dam, lan
clia cac nha méay ché bién thuy san tuong ddi
thap; cac hé théng xur Iy nay cha yéu chu trong
O giai doan dau loai bo cac chét hitu co nhung
ham lugong dam, lan con lai sau xur 1y kha cao.
Theo Pipes va Zmuda (1977) nudc thai c6 chia
ham luwgng dam, 1an cao sau khi thai ra moi
truong sé tao didu kién thuan loi cho tio phat
trién gy nén hién tuong pht dudng hoa va anh
huong x4u dén sy sinh truéng va phat trién cia
thuy sinh dong vat, tham chi gy hién tugng ca
chét hang loat. Vi vdy, cac nha may ché bién
thily san can quan tim dén viéc xir 1y ham
lugng dam, 1an trong nude thai trude khi thai ra
moi truong.

3.2 Panh gia chit lwong nwéc diu ra ciia hé
théng xir Iy nwéc thai tai Cong ty Cafish

3.2.1 Giatri 16i da cho phép ciia mét sé thong
6 6 nhiém trong nudc thai

. Pé danh gia dugc chat luong nudc
dau ra véi COD va TN duogc so voi QCVN



Tap chi Khoa hoc Truong Pai hoc Can Tho

11:2008/BTNMT vé nudc thai cong nghiép ché
bién thuy san va thong s TP duoc so véi
QCVN 40: 2011/BTNMT vé& nudc thai cong
nghiép. Theo quy dinh cta quy chuan, can phai
xéc dinh gia trj toi da cho phép cua cac thong sb
6 nhiém trong nudc thai tai cong ty khi thai vao
ngudn nude tiép nhan (Bang 3).

Bang 3: Gia tri tdi da cho phép ciia mot sé thong

s0 trong nudc thai tai cong ty Cafish

Théng sb C K, Ki Cua
COD 50 12 1,1 66
Téng Nito (TN) 30 12 1,1 396
Tdng lan (TP) 4 12 1,1 528

Theo thong tin tir cong ty cung cép thi luu
luong cua cong ty nho hon 500 m’*/ngay.dém
nén chon K¢ = 1,1 (quy dinh tai muc 2.4 trong
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QCVN 11:2008/BTNMT va tai myc 2.4 trong
QCVN 40:2011/BTNMT).

Chon Ky = 1,2 do ngudn nudc tiép nhan
nudc thai 1a song Hau c6 luu lugng nude Q >
1000 m® (quy dinh tai muc 2.3 trong QCVN
11:2008/BTNMT va tai muc 2.3 trong QCVN
40:2011/BTNMT).

3.2.2 Gid tri COD sau xit Iy so v6i Quy chudn
Viéet Nam

Két qua trinh bay trong Hinh 1 cho thay
néng d6 COD dau ra trong vu chinh dao
dong tr 754 - 167,0 mg/L vuot QCVN
11:2008/BTNMT (loai A) tir 1,06 - 2,55 lan.
Néng dd COD dau ra cta vu phu dao dong tu
37,3 - 63,8 mg/L hau hét cac mau thu trong vu
phu d&u ndm trong Quy chuén cho phép.

180
160
140
Hinh 1: Gia tri COD sau xtrly cia hé 120 |
théng so véi QCVN 1:2008/BTINMT 5, 190 |
Ghi chu: Thanh bar thé hi¢n gia tri dao dong g’ 80 \ 66
lon nhat va nho nhat cia nong do COD qua o 60 | T
cdc dot thu méu © 40 | = mg/L
20 | \
00

3.2.3 Gid tri tong nito sau xir 1y so v&i Quy
chuan Viét Nam

Tong nito trong dot san xudt chinh dao dong
trong khoang 67,9 - 100,5 mg/L vuot Quy
chuan Viét Nam vé nudc thai Cong nghiép che

Vu chinh Vu phu

bién thily san (QCVN 11:2008/BTNMT) loai A
tr 1,7 - 2,54 lan. Trong vu phu nong dﬁ) TN dau
ra dao dong tir 36,0 — 53,1 mg/L thap hon so

v6i vu chinh, tuy nhién & mot s thoi diém thu
mau van vuot Quy chuédn Viét Nam 1,3 lan.

Hinh 2: Gia tri TN sau xir ly caa h¢
thong so voi QCVN 11:2008/BTNMT

.

39.6

Ghi chii: Thanh bar thé hién gid tri dao
dong I6n nhat va nhé nhat cua nong do
COD qua cac dot thu mau

TN (mg/L)

mg/L

.
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3.2.4 Gia tri tépg phospho sau xit Iy so voi
Quy chuan Viét Nam
Téng phospho ddu ra trong dot san xuét
chinh dao dong trong khoang 60,0 - 89,9 mg/L
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vugt QCVN 40:2011/BTNMT quy dinh vé
nudc thai cong nghiép tir 11,4 - 17 lan. Trong
vu phu ndng d6 TP dau ra dao dong tir 21,9 —
41,7 mg/L vuot quy chuin Viét Nam tir 4,1 —
7,9 lan.

100
90
80 -
70 - \
Hinh 3: Gia tri TP sau xir ly ciia hé 60 |
thong so voi QCVN 40:2011/BTNMT =) % \
. £ 1
Ghi Chl?.' Thanh ba( the hié}} gid tri dao dong =
16n nhét va nho nhdt cia nong a5 COD qua & 40
cac dot thu mau 30
20 - \
10 5,28
/L
00 : me

Tém lai, COD va TN tai dau ra cta hé théng
xt 1y d3 vuot quy chuin cho phép (QCVN
11:2008/BTNMT); tuong tu TP cling vuot
QCVN 40:2011/BTNMT (loai A). Do dé, can
c¢6 k& hoach va bién phap cai thién hidu qua xu
ly dam va lan cua hé thdng, va md rong quy mo
xtt Iy nudce thai. Piéu nay, khong chi co ¥ nghia
quan trong trong viéc bao vé moi trudong ma
con gop phan ting hidu qua hoat dong kinh
doanh tai Cong ty.

4 KET LUAN VA PE XUAT
4.1 Kétluan

Hiéu suét xtr Iy COD cuia hé thong dao dong
trong khoang 95 - 97% tuong duong vdi hi¢u
suét 1y thuyét 1a 95 - 98%. Trong khi d6 hiéu
sudt xir Iy TN dao dong tir 53 - 71% thap hon
hiéu suét 1y thuyét (74 - 85 %); hiéu sut xir ly
TN & vu phu cao hon so v&i vu chinh. Hiéu suat
xtr Iy TP cua hé thdng xir 1y nudc thai tai Cong
ty voi gia tri dao dong tir 51 - 73% thap hon
hiéu suat 1y thuyét (84 - 90%).

Gia tri COD va TN dau ra trong nudc thai
cia hé théng xir 1y vuot QCVN 11:2008 lan
luot 1 1,06 - 2,55 va 1,7 - 2,54 lan. Trong khi
d6, TP dau ra trong nudc thai ca 2 vu san Xuét
déu vuot QCVN 40:2011 tir 4,1 — 17 lan.
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4.2 Dé xuit

— Nghién ctu cac bién phap cai thién hi¢u
suit xir Iy TN va TP cua hé thong xur 1y nude
thai: theo ddi va xt 1y kip thoi 16p bun day tai
bé léng; kiém tra vi sinh vét trong bé bun hoat
tinh; suc khi lién tuc tao diéu kién cho vi sinh
vat trong bé phat trién tot.

— COD, TN, TP déu ra trong nudc thai tai
Cong ty kha cao va vuot quy chuan cho phép so
v6i QCVN 11:2008 va QCVN 40:2011 (loai
A). Néu nhu Cong Ty van duy tri hodc mo rong
quy mo san xuat nhu hién tai thi can nghién ciru
ap dung san xuat sach hon & mdi cong doan san
xuat nham lam giam COD, TN va TP dau vao
ctia hé thdng.
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