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hé& bién thuc pham & quy md tiéu thii cong nghiép 1a mot nganh phat trién rat

manh tai Thanh phd H6 Chi Minh. Cong nghé ché bién ctia nganh ngay cang

dugc nang cAp cai ti€n, sdn phdm tao ra vdi chat lugng ngady cang cao, ddp
ting nhu cu tiéu diing trong nudc ciing nhu xuit khiu, tuy nhién chua chi trong ding mic van dé
mdi trudng. Hau hét cdc co s chua c6 khau xit Iy & nhiém, cdc chit thdi x4 ra truc ti€p gy 6
nhiém moi trudng Thanh phd & mic bio dong.

O cdc co s& ¢6 didu kién mit bing qud bat 1oi, viec khidc phuc 6 nhi®m déi khi 1a khong thé
thuc hién duge. Vi cdc cd s8 c6 dicu kién mit bing tuong doi thuin 10i thi viéc x 1y nhim gidm
thiu 6 nhiém vd&i chi phi thap, van hanh don gidn va khong chi€m nhiéu dién tich vin 1a nhitng
doi hoi ¢6 tinh vu tién va d6 cling 1a muc ti€u cua tai li€u nay.

Tai liéu gitip cho cdc co s& ché bién thuc phdm & quy mo ti€u thii cong nghiép c6 thé chi
dong trong viéc khic phuc 6 nhiém, gép phan bdo vé moi trudng chung ctia Thanh pho.

Tai liéu nay 12 mot phin ciia S8 tay huéng din x Iy 6 nhiém mdi trudng trong sin xuit
tiéu thi cong nghiép tai TP. HCM.

CHU TRI : PGS. TS NGUYEN THIEN NHAN

BIEN SOAN :
1. THS.LE QUANG HAN EPC
2. KS.NGUYEN TAT THANG EPC
3. THS. THAN MINH HAI EPC
4. KS.BUI QUANG VINH EPC
5. THS.NGUYEN NHU DUNG EPC
6. KS.NGUYENTHIKIMYEN  EPC
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I. HIEN TRANG NGANH CHE BIEN THUC PHAM TIEU THU
CONG NGHIEP TAI TPHCM.

I.1. KHAI QUAT CHUNG.

Thanh phd H6 Chi Minh Ia thanh phd 16n nhat nu6c, cong nghiép ciing nhu ti€u
thd cong nghiép (TTCN) phét trién rat manh. Nganh TTCN ché bién thuc phim
(CBTP) chi€m ty trong 16n va déng vai trd quan trong trong san xudt cia Thanh
pho. Hién nay, cdc c6 s6 CBTP TTCN phéan bd & khidp cdc quan huyén ndi ngoai
thanh, tuy nhién tip trung nhiéu nhat & cdc quan Tan Binh, quin 11, quin 8 va
quin 6. Nhin chung, nganh CBTP c6 thé phan thanh cdc dang sdn xuit - ché bién
cd ban sau:

1. S4n xuit dudng - banh keo; thyc phdm in lién: mi géi, gia vi...
2. S&n xuit d6 hop va cdc san pham dong lanh: thit, c4, rau, qua,...
3. Ch€ bién thiy - hdi sdn

4. San xult rudu - bia, nudc gidi khat

Theo da phat trién chung ctia nén kinh t&, ngainh CNTP Thanh phd ciing ngdy cang
dugc d6i méi vé thiét bi va dugc diu tu nhiéu hon theo chiéu sau. Tuy nhién, trinh
dd cong nghé van con & mic thap so véi th€ gidi. Trong sdn xuit, lugng phé thdi
nhiéu, hao hut 16n. Piéu nay ciing ddong nghia véi lugng chat thdi thdi ra moi
trudng nhi€u hon, gy 6 nhiém 16n hon so vdi sdn xuit trinh d6 cong nghé cao. Mic
dii vy, hién nay hau hét cdc co s8 sin xuit § diy déu khong qua khau xi 1y chat
thdi hoic xt ly & dang rat sd sai. Cac chat thdi (nudc thai, khi thdi, chit thai rin,...)
déu truc ti€p x4 ra moi trudng gay 6 nhiém ning mdi trudng cuc bo ving, cling nhu
mdi trudng chung ctia Thanh phd va toan khu vyc.
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PHAN1: CAC VAN PE MOI TRUGNG CUA NGANH CHE BIEN
THUC PHAM TIEU THU CONG NGHIEP TAI TPHCM

1.1. SO PO KHOI CONG NGHE SAN XUAT.
1.1.1. San xuét banh keo, thuc pham in lién: mi goéi, bot gia vi...
a. Quy trinh san xuit.

Hién nay sin xudt dudng quy mé6 TTCN hau nhu khong con nifa, ldc ddc chi con vai cd s
ngay tai viing nong thon trng mia véi cong nghé thd sd chi d€ sin xuat mot vai loai mat nhu mat
trAm, mat vang. Cdc cd sé TTCN phat trién manh dudi dang sin xuit banh keo, thuc phdm in
lién : mi géi, bot gia vi,... v6i nhiéu mit hang phong phid. Mdi mit hang sin xuit dugc ché bién
theo mot qui trinh riéng. Dudi day 1a mot vai qui trinh sdn xuat dai dién:

* Ch& bién cac loai bAnh DONUT.

Nguyén liéu chinh Nguyén li€éu phu

DPinh lugng va tron <

\ 4

Nuée Nhao tron

\4
=
]
-O>
=]
<
oy €
co
o
O
=

Nudéng hodc ran

!

Phuc vu
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*  Qui trinh sdn xuit mi in lién:

Nguyén li€u chinh Nguyén li€éu phu

A

Dinh lugng va trén

\ 4

Nudc

> Ep, cit tao sgi Thit, rau, hanh, 6t, tiéu
\4 \4
HAp chin Rita sach
V} \ 4
Say Ché& bién gia vi
V} \ 4

Poéng g6i mi Poéng g6i gia vi

y

v
DPéng thiing thanh phdm

l

Tiéu thu

b. Pic di€ém cong nghé san xuat - Nguyén vat liéu, héa chat sit dung:

- Sén xuat banh keo, mi in lién, bdt gia vi qui m6 TTCN thuc hién theo qui trinh thii cong, don
gidn, trong san xuAt nguyén vat liéu rdi rét va san phAm hu hdng nhiéu.

- Nguyén vat liéu sdn xuit chii y&u 1a: bot mi, bt gao, dudng, tring, thit, rau, hanh, 6t, tiéu,
mau, huong liéu, mudi,... hAu hét dd qua so ché hoic 14y tir cdc sdn phdm ché bién cla cic
nha mdy khdc nén trong sin xuit lugng chat thdi rin khong nhiéu.

~ Qud trinh sdn xuAt gébm chd yé&u cdc cong doan: phdi liéu, ngdm tAm, phdi tron, chién ran,
hap siy nén lugng nudc thai sdn xuit khong 16n. Nudc thdi chd y&u tir cdc khau: rita vé sinh
thi€t bi, dung cu sdn xuit, nha xudng va mot phan tir sinh hoat. Nudc thai ra khong déu va c6
ham lugng chat rin 10 lting, chat béo, diu md, BOD, COD khi cao.
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SS : 379 - 556 mg/L
COD : 1473 - 1827 mg/L
BOD : 999 - 1078 mg/L

Ngudn : EPC - thdng 10/ 1997

- Qud trinh hap, sdy, hoic chién niu 1a khiu cudi trong diy chuyén sin xuit, & day tao ra cdc
tdc nhan 6 nhiém nhu CO,, hdp chit hitu co bay hoi, mot it SO,, bui khéi va nhiét, tiéng on.

1.1.2. San xuit dd hop va cac san phadm dong lanh: thit, c4, rau, qua,...

a. Quy trinh san xuit:

Nganh sdn xudt ¢4 hop va cic san phim dong lanh tao ra nhiéu loai mit hang: dd hop trai
ciy, rau, thit, c4 dong lanh. Mdi loai sdn ph&m c6 mot qui trinh cong nghé ché& bién riéng. Dusi
day 12 hai qui trinh tdng quat cho ché& bién rau qua va ché bién thit.

* Ch€& bién rau qua:

Nguyén liéu

v
Téach, loc phan loai

Nudc

\4
~
(=)
)

—— Nudc ria thai

v

Got v9, tach thit trdi | ————» Chat thai rdn: vo, ba...

v
Ché€ bién, hap chin, déng

hop 5 [~ Chat thai rdi rét
' - Nudc thai ro ri
\4
Kh tring

Béo quédn lanh

l

Tiéu thu
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* Ché& bién thit:

Thi song

VEé sinh L 5

Léc xuong

v

4
Citloc - 5

I

Phan, nudc thai

Phan, nudc thai

Nudc thai

Nudc thai

ChAt thai rin, nudc thai

Phan, nudc thai

Nudc thai

Chat thai rin

ChAt thai rin
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!

Vo6 khudn

A

Cap dong

A

boéng goi

A

Béo quén lanh

'

Tiéu thu

Qui trinh ché& bi€n c4 hop: (xem phan ché& bién thdy - hdi sin).
% o A A A A
Dic diém cong nghé san xuAt.

Trong san xuit ché bién rau qua, viéc van chuyén nguyén liéu tir dia di€m chit hang vao day
chuyén sdn xuét dugc thuc hién theo bing tii xody dc, ddy bing khong khi hoic cic dong
thdy Iuc. Viéc van chuyén bing nu6c sé dong thdi rita dugc cdc nguyén liéu. Lugng nudc
diing dé rira chi€m hon 50% tdng ludng nuSc st dung cho toan b qud trinh ché bién rau qua.

Nhiéu loai rau qud khi ch& bién phdi dugc béc v4. Lugng v4 va chit rin thai ra dao dong rat
16n tity theo loai rau quéa ch& bién. Trung binh khodng 36% khéi lugng nguyén liéu bi d8 thai,
12 mot vAn dé rat 16n trong viéc xi 1y chat thii. Trong cong nghé ché bién dita, phan ba thai
c6 thé 1én tdi 70 - 80% khdi luong qui. Cdc ba thdi trong sdn xuit ché& bién rau qui néu
khong dugc xi 1y tot s& 1a mot ngudn gdy 6 nhiém moi trudng trim trong. Hién nay, ngudi ta
¢6 khuynh huéng 1én men lam thic in gia stc hodc sdn xuat mdt vai ch€ phdm khéc.

Trong san xudt ché& bién thit, nudc thai tir cic khau vé sinh chudng trai, tim rira sdc vat, lau
chui thi€t bi, nha xudng c6 14n nhiéu m4u, md, phan stc vat, cdc chat vd cd. Tinh chat nudc
thdi gin gidng nudc thai sinh hoat, tuy nhién mdc do 6 nhiém cao hon nudc thai sinh hoat
nhiéu. Ngoai COD, BOD, SS, cic chat béo véi ham lugng cao, nudc thdi con chita nhiéu N, P
dé giy phi héa ngudn nudc ti€p nhan.

Chat thai rin sinh ra trong qud trinh gi€t md, ché& bién thit nhu: 16ng, xuong, da, md, long
rudt, phan stc vat .. c6 khd ning giy hoi thoi va 6 nhiém rat ning cho mdi trudng xung
quanh. Tuy nhién, phan da, md, 1ong, rudt c6 thé tin dung ché& bi€n lam thic in gia stc.

Quaé trinh sdn xut ch€ bién rau qud ciing nhu thit, c4 dong lanh thong sit dung mot vai loai
héa chdt khir trang, chdng mdc nhu Chlorine, Sodiumbenzoat..., tuy nhién véi ham lugng
khong 16n.

Thiét bi 1am lanh c6 st dung tic nhan 1am lanh nhu: NH;, CFC,, mudi dd. Céc chat nay c6 thé
bi ro ri, gdy 6 nhiém mdi trudng xung quanh.
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Tém lai : Nganh cong nghiép ché bi€n nay gy 6 nhiém méi trudng ning ca vé chat thai
rdn va nu6c thai.

1.1.3. Ché& bié&n thiy - hai san.
* Quy trinh san xuat.

Cidc co s ch& bién thiiy hai sdn & quy mo tiu thi cong nghiép thudng st dung cong nghé
ché& bién don gidn, chi y&€u ché& bién thd, quy trinh chung nhu sau:

Tom, cd, myc, nghéu, so

A4

Ti€p nhan nguyén liéu

\ 4
So ché: tich dau, tom muc;
Nuéc vay, rudt ca,...

L » Chat thai rdn

\4

> Rita sach, xt 1y vi sinh  ——% Nudc thai

Muoi da L » Nudc thai 1An muéi

Loc c@, phan cd

\4

Xé&p khuon

\4

Cap dong

v
Ra khuén

Xuit khiu hoic tiéu

Bdo quan lanh ’
thu trong nudc

10
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1.1.4. San xuit bia - nuéc giai khat.
* Quy trinh san xuat.

Céc co s& san xuat bia - nudc gidi khat quy md nhé (tir 500 - 2.000 L/ngay) thudng dp dung
cong nghé tho so, don gidn, quy trinh chung sidn xuat bia nhu sau:

Nudc N4u dich malt ——— Nhiét, khoi thai, xi
10 niu
\4
> Chiét dich malt ——— B4, nudc 10 i
\ 4
N4u véi hoa Houblon | ——» Nhiét, khéi thai, xi
10 niu
\4
Lam lanh nhanh
\4
Lén men
\ 4
Loc trong bia —— Bi thdi
U bia, tao nap ga —— Nhiét lanh
Chiét chai —— Nudc thai 10 1
\ 4
Thanh phim

1.2. BANG TOM TAT CAC TAC NHAN O NHIEM CHINH.

1.2.1. Ngudn va tdc nhan gy 6 nhiém méi trudng.

11
S6 Khoa hoc, Cong nghé va Moi truong Thanh pho” Hé Chi Minh
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NGUON VA TAC NHAN GAY O NHIEM MOI TRUONG

Loai hinh sdn xudt Rdn Léng Khi Nhiét On
1. S&n xuit banh - Nguyén liéu rdi, d6 tif san Nudc thai sdn xuat, vé Khi thdi tir qud Nhiét tir 10 Khu vuc sidn
keo - mi in lién Xuat. sinh thiét bi, dung cu, trinh chién niu, niu, nudéng, Xuit mi an
- V4 bao bi ph& bd san xudng. ché& bién. ché& bién lién: ti€ng on
_ ChAt thai rin sinh hoat Nudc thai sinh hoat Khi thai 16 hdi Nhiét khu vuc md td, thiét
16 hoi bi
1. Sanxudtdohop |- VO trdicay, b ép tir qud trinh Nu6c thai sdn xuat: Mui hoi tif khu Nhiét lanh tir Tiéng 6n

N 2 2 R
va cdc san pham
ddng lanh: thit,
cd, rau, qud...

ch& bién rau qua.

Long, xuong, da, long rudt,
phan sic vat tif qué trinh giét
md thit.

V4 bao bi sdn xuit phé& bo.
Chat thai rin sinh hoat

nudc rira rau qua; tim
rira stc vat, vé sinh thiét
bi, nha xudng

Nudc thai sinh hoat.

chudng trai nhot
giff stic vat.

kho trit lanh.

dong co khu
sdn xuat

2. Ché€ bién - Pau, vé, vi, rudt c4, tom; rau, Nudgc rita nguyén liéu Hoi chlorine tir Nhiét lanh tir Tiéng 6n tr
thdy - hai san nang muc, khoang 10 - 40 Nudc rita dung cu, thiét khau kht triing. hé thong lanh, may nén cla
kg/ngay bi vé sinh nha xudng Hdi NH; c6 thé nudc d4 dung hé théng
- Rac thai sinh hoat: Nudc thai sinh hoat ro ri tr t.bi lanh. trong san lanh
e Rau, qua, 14 thifc #n thira Mui hoi, tanh tir XuAt.
e V4 bao, tii ni 16ng. su phan hiy
e V3ddhop nguyén liéu va
khodng 7-8 kg/ngay ba thai.
3. San xuAt bia - - Ba thdi malt/gao. Nudc thdi sdn xuat: lau Khéi thai tir 1o Nhiét hAm Tiéng 6n
nudc gidi khat ~ Xild niu, khodng 20 - 25 chui thiét bi, vé sinh nha nau khu vuc 1o thi€t bi nén
kg/ngay xudng, nudc ro ri tir cac Hoi khi nén ro niu lanh
- Bd men bia khau san xuit; nudc rira ri: NHs, Fa, Nhiét lanh tir
- Réc théi sinh hoat chai. khu vuc u
Nudc thai sinh hoat lanh

86 Khoa hoc, Cong nghé va Moéi truong Thanh phé” Ho Chi Minh
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1.2.2. Tac dong mdi truong.
1.2.2.1. Khi thai.

1) Hoi Chlorine: dung dich nuéc Chlorine dugc ding dé khir tring dung cu, thié€t bi sdn xuAt,
rira tay, rira nguyén vat liéu, vé sinh giay tng trude khi vao phan xudng, véi ham lugng tir 20 -
200 ppm. Hoi Chlor (dudc gidi phéng tir Chlorine) khuéch tdn vao khdng khi ngay khu vuc sdn
Xuét vdi ndng d6 cao, 4nh huéng dén stic khde ngudi lao dong.

*  Khi Chlor 1a loai khi doc, t,. = -101°C, tg; = -34,1°C, tiéu chuén cho phép trong khong khi 1a
0,03 mg/m’ (TCVN 5938 - 1995), khi ti€p xtic vé6i khi Chlor s& gdy anh hudng truc ti€p dén mit,
duding ho hap, néu ndng dd cao c6 thé giy tif vong. Ngoii ra, cic sdn phdm phu la cic hop chat
hitu co din xuit ctia Cl, c6 dd bén vitng va doc tinh cao. Cdc chit ndy c6 kha ning tich tu sinh
hoc.

Nhiém doc cdp tinh: Nan nhéan thdy da, niém mac bi kich thich, cay mit, ngita miii, hong
rat, ho khan, da mit dé hong va cdc tinh mach cing & mdu, din din tudn hoan m4u bi gidm st
lam da mit bi tdi nhot. Khi quan, ph& quan bi co thit, khé thd. Nhiém doc cip tinh ning c6 thé
dua dén phii phdi cap va i vong.

Nhiém doc min tinh: Lao dong trong moi trudng c6 khi Chlorine 1au dai, cong nhan thudng
mang cdc bénh man tinh nhu: hay ho, mit d6 tiing viing, ring ngd mau vang hay nau, d€ bi nhiém
khu&n ho hap va vé sau c6 thé bi viém phé€ quin man.

2) Téc nhin lam lanh NH;: Hoi NH; c6 trong khdng khi khu vuc phan xudng sdn xuat trong
trudng hop bi ro i tir dan 6ng ctia hé thong lanh.

* Khi NH3 (amoniac) c6 mii khai dic trung, dé& hoa tan trong nuéc, ¢6 phan ng kiém manh vi
th& khi nay lam rat mit, miii, hong, ndch, ben. Tiéu chuin cho phép 1a 0,02 mg/L.

Nhi€m ddc cap tinh: khi hit phdi NH; nhiéu va dot ngot, khi NH; gdy phan xa & thanh quén,
cudng hong, co rit dot ngdt dudng hd hap 1am nan nhan nghet thd, chét.

Nhiém ddc min tinh: c6 thé gdy viém dudng hd hap trén, viém gidc mac, viém phé& quin
man.

Khi NH; trong khong khi v6i ham lugng phat nd 1a 15 - 25%.

* Khi CFCs (Chloro - Fluoro - Carbons) dugc ding trong céc thi€t bi 1am lanh, tir 1du da dudc
ghi nhian nhu mot tdc nhin giy 16 thing clia ting Ozone (O3) va dd dudc khuyén cdo khong nén
st dung nita. Hon nifa, ban thin CFC 12 chat doc, khi hit phai vdi ndng dd cao c6 thé din dén doc
tinh c4p, thim chi gay tf vong.
3) Mui hoi clia nguyén liéu va do sy phan hdy clia cdc chat hitu cd c6 trong chit thdi rin va nudc
thai.
Cong nhan 1am viéc trong diéu kién mui hdi tanh 1am cho co thé d& mét mdi, gidm hiéu
sudt lao dong, gidm hiéu qua sdn xuit.
4) Khéi thai tir 10 nau, ché& bién:
- Khéi thai tir cdc 10 ndu thi cong dung nhién liéu dot 1a than dd hodc dau FO, thanh phan chii
y&u bao gdm: CO,, CO, SO,, NO,, bui than va mdt s& chit hitu co bay hoi.
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V6i lugng than tiéu thu clia cdc c¢d s& nhd trung binh 100 kg/ngdy, tdi lugng 6 nhi€ém khéi clia
cdc cd s san xuat nay la:

STT Chat 6 nhiém Tai lwgng 6 nhiém
(Kg/ngay)

1. Bui khéi 8,77

2. SOy 1,11

3. NO, 0,70

4. Co 0,03

5. THC 5,5.107

Khéi th3i phdt tdn ra moi trudng xung quanh, gy truc ti€p cdc bénh vé dudng hd hip, bénh
phdi; khi gdp mua, tao cdc con mua axit Anh hudng dén mdi trudng sinh thai, in mon cic cong
trinh bétdong.

Ngoai ra khi CO, thdi ra tif cdc khu c6ng nghiép véi mét lugng 16n 1a nguyén nhin giy hiéu
ung nha kinh.

1.2.2.2. Chat thai ran.

1)

2)

3)

Chat thai rin sdn xuit clia cong nghiép ché& bién thuc pham chi yé&u 1a cdc thanh phan hitu ¢,
d& 1én men, giy thoi rita va gdy mui ning, dnh hudng 16n d€n moi trudng dat, khong khi, nudc
mit va nudc ngdm. N6 ciing 13 ngudn 14y lan cdc & dich bénh.

Ngudn chait th3i rdn 13 cdc xi 10 ndu chii y&u gém céc khodng vo cd it doc hai, c6 thé diing san
14 dudng hoic chd triing.

R4c thai sinh hoat bao gdm:
Rau, qua, 14, thiic dn du thira ...
V4 bao, tdi ni 106ng ...

V4 db hop.

néu dé tn trit 1au s& gy thdi rita, anh hudng d€n modi trudng dat, nudc, khong khi va 1ay lan
bénh tAt.

1.2.2.3. Nudc thai.

Dic trung nude thai, tai lugng 6 nhiém cla nganh sdn xudt ché& bi€n thuc phim tiéu thi

cong nghiép c6 thé néu téng quit nhu sau:
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*

Loai hinh Luu lugng thai Ham lugng va tai lugng
san xuét (m*/ngay) SS BOD COD
Ham Tai Ham Tai Ham Tai
lugng lugng lugng lugng Iugng lugng
(mg/l) | (kg/ng) | (mg/) | (kg/ng) | (mg/l) | (kg/ng)
San xuét 5 379-556 2.78 999 - 5.39 1473 - 9.14
banh keo- 1078 1827
thyc phim
in lién
. Sén xuat 30 +50 1500 - 85 1000 - 55 1700 - 95
dd hop va 1700 1100 1900
cdc san
phim dong
lanh
. Ch&bién 10 + 20 350-450 9 600-800 16 1000 - 24
thiy- hai 1200
san.
. S4n xuat 5+10 200 - 2.5 500 - 6 800 - 10
bia- nuGc 250 600 1000
gidi khat
Ngudn: - Uy ban Mbi trudng Thanh phd HS Chi Minh

- Trung tdim Bdo V& Moi trudng
- Trung tdm Thong tin KHKT-HC B§ cong nghiép ning

Tac dong ciia nuéc thii dé€n mdi trudng :

Véi tai lugng 6 nhiém nhu trén, nudc thai khi xa thing ra ngudn nuc gy dnh hudng truc

ti€p d&n hé sinh thdi nudc:

Lam ting d6 duc clia ngudn nudc, cin tia sing mit trdi, anh hudng truc ti€p d&n sy phat trién
hé thdy sinh, lam gidm kha nidng tdi tao 6xy hoa tan trong nudc.

Ham lugng cdc chat hitu co cao trong diéu kién thi€u 6xy, trong nudc xdy ra cdc qud trinh
phan hdy y&€m khi tao ra cdc sin pham doc hai nhu H,S, mecaptanes... gdy mii hdi théi va
lam cho nu6c c6 mau den.

Chinh do sy thi€u dudng khi cdng vdi cdc sdn pham khi doc hai nhu H,S, mecaptanes... dugc
tao ra trong nudc, lam cho céc loai dong vat du6i nuSc nhu tom, ca... cung hé thuc vat nudc bi
huay diét.

La ngudn goc l1ay lan dich bénh theo dudng nudc.

Nudc thdi ngdm xudng long dat, c6 thé 1am 6 nhiém tang nudc ngam.

1.2.2.4. Nhiét thai va ti€ng on.
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Nhiét thi i 16 ndu (nhiét ndng), tir hé thng lanh (nhiét lanh) va ti€ng n i thiét bi sin
xudt (mdy bom, mdy nén lanh, bing chuyén ..) 4nh huéng truc ti€p dén siic khde cong nhan va
khu vuc dan cu xung quanh.

1) Piéu kién lanh 4m ctia moi trudng lao dong thudng lam cho ngudi lao dong d& mét méi, gidm
hiéu qua lao dong.

Céc bénh nghé nghiép dic trung cho nganh dong lanh 1a:

- Bénh khép : 55%
- Bénh sung bdp chan va sung cd chan : 93%
- Bénh gian tim mach chan : 33% & 1¢a tudi dudi 40

72% & 1ta tudi trén 40
(Ngudn: Bic san Khoa hoc K§ thuat bdo ho lao dong ky 1/1995).

2) Tié€ng 6n va do rung thudng gdy dnh hudng truc ti€p dén hé thinh gidc clia con ngudi, 1am
gidm thinh Iyc clia ngudi lao dong, gidm hiéu suat lao dong va phdn xa clia cong nhan ciing
nhu tao ra cdc vét chai va nit né trén da. T4c dong clia tiéng 6n c6 thé biu hién qua phan xa
clia hé than kinh hodc gy tré ngai dén hoat dong clia hé thin kinh thyc vat, kha ning dinh
huéng, giff thing bing va qua d6 dnh hudng d&€n ning suit lao dong. N&u tiéng 6n qud 16n c6
thé gay thuong tich.

1.3. CAC CHAT O NHIEM CHi THI CUA NGANH VA TIEU CHUAN KIEM
SOAT TUONG UNG.

1.3.1. Chat 6 nhiém chi thi ctia nganh.

Trong bon loai nganh sdn xuit ché bién thuc phadm tiéu thi cong nghiép, hai nganh gy tdc
hai 16n nhat dén mdi trudng la:

- Sé&n xuat d6 hop va cdc sdn phim dong lanh: Thit, c4, rau, qua.
—  Ché€& bién thiy - hai sén dong lanh.

Véi hai ngudén 6 nhiém chd y&u la chat thdi rin sdn xuit va nudc thai, trong d6, nuSc thai

diang quan tAm nhAat.

1.3.2. Tiéu chuéin ki€m so4t 6 nhiém.

e Cé4c chi tiéu cd ban biéu thi 36 6 nhiém hitu co:

- BOD : Nhu ciu 6xy sinh héa, 12 ludng dxy cin thiét d€ 6xy héa cdc chat hitu cd bing vi sinh
vat trong diéu kién hi€u khi, trén mot don vi thé tich (thudng dugc biéu thi bing mg/L). N6
bi€u thi cho ham lugng céc chat hitu cd trong nude thai c6 thé phan hiy dudc bing vi sinh vat
hi€u khi.

- COD : Nhu ciu 6xy héa hoc, 13 lugng 6xy can thi€t d€ 6xy héa cédc chit hitu co bing phuong
phdp héa hoc, trén mot don vi thé tich (thudng dudc biéu thi bing mg/L). N6 biéu thi cho ham
lugng céc chat hitu co trong nude thdi c6 thé phan hiy dugc biing 6xy héa héa hoc. Céc chat
0xy héa thudng dung la K,Cr,O7; va KMnOs,.
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BOD va COD la chi tiéu dic trung biéu thi d6 6 nhiém hitu co trong d6i tuong xem xét, thudng
dudc diing nhiéu nhat cho nudc thai.

~ SS:1a ham lugng chét rin 10 Idng (dudc tinh bing mg/L). N6 biéu thi cho dd 6 nhiém chit rin
dang huyén phii trong d6i tugng xem xét.

- pH: 1a dd axit - bazd ctia nu6c thai. Biéu thi mic d6 6 nhiém axit hoic kiém trong nudc thai.

e Ngudn chit thi rdn tif ngudn gdc hitu cd: V4, ba trdi cAy; ba niu bia; rudt, long, da, xuong
sdc vat giét thit; dau, vé tom; rudt ndi tang, vay cd; dau, nang muc... ch€ bién 1am thifc in gia
sdc. Han ch€ chat thai rdn x4 bd ra moi trudng.

e Nudc thdi d6 ra moi trudng phdi tudn theo Tiéu chuin Viét Nam TCVN 5945-1995 tuy theo
moi trudng ti€p nhan nude thdi ma 4p dung tiéu chuin tuong Gng A, B hay C, theo bang sau:

TT Théng s6 Pon vi Gia tri gi6i han

A B C
1. Nhiét do °C 40 40 45
2. pH 6-9 5,5-9 5-9
3. BOD;s (20°C) mg/l 20 50 100
4, COD mg/1 50 100 400
5. | Chatrinlo ling mg/l 50 100 200
6. Arsen mg/l 0,05 0,1 0,5
7. Cadmi mg/l 0,01 0,02 0,5
8. Chi mg/l 0,1 0,5 1
9. Chlo du mg/l 1 2 2
10. | Crom (VI) mg/l 0,05 0,1 0,5
11. | Crom (III) mg/1 0,2 1 2
12. | DAu m& khodng mg/1 KPHDb 1 5
13. | Dau ddng, thuc vat mg/1 5 10 30
14. | Pdng mg/l 0,2 1 5
15. | Kém mg/l 1 2 5
16. | Mangan mg/l 0,2 1 5
17. | Niken mg/l 0,2 1 2
18. | Phospho hitu co mg/l 0,2 0,5 1
19. | Phospho tdng s& mg/l 4 6 8
20. | Sit mg/l 1 5 10
21. | Tetracloethylen mg/1 0,02 0,1 0,1
22. | Thiéc mg/l 0,2 1 5
23. | Thay ngin mg/l 0,005 0,005 0,01
24. | Téng Nito mg/1 30 60 60
25. | Trichloethylen mg/1 0,05 0,3 0,3
26. | Amoniac (tinh theo N) mg/l 0,1 1 10
27. | Florua mg/l 1 2 5
28. | Phenola mg/l 0,001 0,05
29. | Sulfua mg/l 0,2 0,5 1
30. | Xianua mg/l 0,05 0,1 0,2
31. | T6ng hoat dd phéng xa o Bg/l 0,1 0,1 -
32. | T8ng hoat 46 phéng xa B B/l 1,0 1,0 -
33. | Téng Coliform MPN/100ml 5.000 10.000 -
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PHAN2: CAC PHUONG PHAP XU LY O NHIEM

2.1. KHI THAL

P& gidm cdc yé&u t6 gy 6 nhiém tir khéi thdi cin st dung hé hap thu nuée trude khi di vao
ong khoi.

Chuyén sang hé thong d6t biing diu, s& dung diu c6 ngudn gdc tit Pong Nam A va Viét Nam
¢6 chi s6 ham lugng luu huynh thap (0,18%). Pdng thdi cling gidm dudc ngudn chat thdi rin
do xi 10 théi ra.

D& ting viéc phat tdn khéi, gidm ham lugng cuc bd, cAn ning cao dng khéi (cao hon it nhat 10
m so véi mdi nha cao nhit trong khu vyc ¢6 xudng sin xuit).

2.2. CHAT THAI RAN.

Réc thdi sinh hoat dudc thu gom theo hé thdng thu gom rdc ctia Cong ty Dich vu cong cdng
Thanh phd @€ chuyén dén khu xi 1y rac tip trung, cAn dugc phan lap tich riéng thanh titng
khoi:

Rau, 14, cd, thiic in thira, cdc chat hitu co dé phan hily : dugc chon 14p phan hily.

Céc sdn phdm tir nhya (nildng, plastic, PVC), chat thdi kim loai (vé dd hop..) : dudc thu gom
tap trung d€ tii ché lai.

Ré4c thdi sdn xuat: dau, vé tom; rudt nodi tang, vdy cd; diu, nang muc.. khodng 10 - 40
kg/ngay, dugc thu gom tin dung ngay lam thic in gia stic, khong d€ ton trit 1au gay hoi thdi.

Ngudn thai bd hém va ba nau cin tin dung si dung ngay lam thifc dn cho gia siic, khong dé
ton trit 1au gay 1én men chua, hoi thdi.

~ LN A ~, N A 2 A z R oA A N . - . , ~
Vé, ba tr ngudn san xudt do hop trdi ciy c6 thé tdn dung Ién men lam thdc dn gia stic hodc
A ~, 2z ~ g 2z
1én men sdn xuat cdc ché€ pham khdc.

Da, xuong, bac nhac, 1ong rudt stic vat giét thit dugc tin dung ché& bién lam thic in gia stc.

2.3. NUGC THAL

P& gidm luu lugng nudce thdi cn xi 1y, can tach riéng ngudn nude 1am lanh va nudc thii sdn
xuét. Nu6c 1am lanh 14y tif ngudn nu6c ngam hodc nudc thiiy cuc, qua sinh han dugc xa thing
xudng cong thodt Thanh phd.

Ngudn nuée thdi sdn xuit va nude thdi sinh hoat duge gom xi 1y chung trudc khi thdi ra cdng
thodt nuéc Thanh phd.

So db khdi hé thong xi 1y:
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Nudc thai
—_— )

vao

Nudc thai
— "

vao

Ngiin ti€p
nhan nugc
thai, dat
song chin
rac

Hinh 1:

M4y théi khi

Chlorine

v

Bé&
Aeroten

y

BE ti€p xiic
khtr tring

Nuéc tach bun

Ngin tiép
nhan nuGc
thai, dat
song chin
rac

Hut ban dinh ky

Hé thong xit 1y sinh hoc hié€u khi dang bun hoat tinh.

Chlorine

I M4y théi khi

y

l

Ngudn ti€p nhan

Ngin ti€p xtc
khtr tring

Ngudn
ti€p nhan

Hut bun dinh ky

Hinh 2: Heé théng xi 1y sinh hoc hi€u khi dang bun hoat tinh mé.

Trén day 12 mot vai hé thdng xit 1y dién hinh. Trong d6:

- Bé diéu hoa : @€ diéu hoa luu lugng nude thai va ndng do cdc chat trong nudc thai.

- Bé& Aeroten : bé phan hily sinh hoc hi€u khi bun hoat tinh. Trong diéu kién suc khi cdc chat
hitu cd trong nudc thai bi phan hdy bdi cdc vi sinh vat véi mat dd 16n dudi dang bun hoat tinh.

- BE& SBR : bé phin hiiy sinh hoc hi€u khi dang biin hoat tinh mé.
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- Bé& phan hiiy bun : d€ phan hdy va gidm khdi tich lugng buin tao ra tlif qué trinh x{ 1y trude do.

- Ngin ti€p xtic - khif triing : khif tring nu6c thdi trudc khi x4 ra ngudn ti€p nhan.
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PHAN 3: CAC GIAI PHAP XU LY O NHIEM THUC TIEN
NGANH CHE BIEN THUC PHAM TIEU THU CONG NGHIRP

3.1. PAC PIEM CHUNG CUA CAC CG SG SAN XUAT CBTP TTCN.

Céc cd sd CBTP TTCN trong ndi, ngoai thanh thudng c6 mit bing chat hep, khong gian it,
diéu kién vé& von han ché€ hon céc cd s cong nghiép. Hon nifa trong sin xudt cong nhan khong
chuyén trach, cong viéc ddi khi khong déu.

3.2. PAC TRUNG NUGC THAL

Céc ngudn nudc thai cong nghiép CBTP c6 dic diém va tinh chit gin gidng nhau, c6 thé
dua ra mot khai quat vé dic trung nude thdi nhu sau:

- pH : 6,5-7,5

- SS : 350 - 450 mg/L

- BODs : 600 - 800 mg/L

- COD : 1000 - 1200 mg/L

3.3. YEU CAUMUC PO XU LY.

Ngudn ti€p nhan nudc thdi tir cdc cd s§ sdn xudt CBTP TTCN 1a cong thodt cong cdng, nén
chip nhan ngudn thai cho cdc c¢o s TTCN 1a ngudn C, TCVN 5945 - 1995.

- pH : 5-9

- SS : 200 mg/L
- BODs : 100 mg/L
- COD : 400 mg/L

T nhitng dic diém néu trén clia cdc co s§ CBTP TTCN, gidi phap xt 1y nudc thai phit hdp
dudc chon lya 1a: xit 1y sinh hoc hi€u khi dém c6 dinh két hdp phan hiy bun ky khi.
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3.4. LUQC GIAI CONG NGHE XU LY.

* S¢ do nguyén ly.

Nudc thai
san xuat va sinh hoat

l

Lu6i loai rac

Hé phan hiy sinh hoc

- Ngin ky khi
- Ngin hi€u khi dém c6 dinh
- Ngin ling

l

Nudc thai ra kénh

*  Quy trinh van hanh:

Nudc thai tp trung vao hd gom, dugc bom vao hé phan hidy sinh hoc. Hé phan hily sinh hoc
gdm ngin ky khi, ngin hi€u khi dém c6 dinh va ngin ling. PAu tién nudc thdi vio ngin phan hily
ky khi di qua 1 hé théng phan phdi dang vich ngin dugc thiét k& cho dong nudc luu chuyén ddng
déu trong toan b tiét dién ngang clia bé va luu véi thdi gian cuc dai, khodng 30% BOD phan hiy
tai diy. Nudc thai véi 70% BOD con lai dudc dan ti€p vao ngin hi€u khi. Tai ngin hi€u khi 1ip
dat vat li€u dém plastic (200 m?*/m®) 1am gid thé cho vi sinh vat bim dinh va dugc suc khi lién tuc
trong sudt qud trinh van hanh nhim cung c4p dxy cho vi sinh vat hi€u khi hoat dong. Nhd cédc vi
sinh vat hoat ddng, phan 16n chat hitu co con lai (khodng 85% BOD) trong nudc thdi dudc phan
hily tai day. Cudi ciing nuéc thai di vao ngin ling, 1dng cdc cin bun. Nudc thdi sau ling dat tiéu
chuin thai (loai C) dugc d6 thing xudng cong thoit chung hoic kénh, muong thodt thanh pho.
Bun tif ngin ling dugce dinh ky bom hdi luu vé ngin ky khi. Ngin ky khi ciing déng vai tro 12
ngin phan hdy bun. Lugng bun phét sinh tai ngin ky khi (khodng 8 - 10% tdng ludng chat hitu co
trong nu6c thai) dugc dinh ky hit dem bén rudng hodc xit Iy cling véi rdc thai thanh phd.

* Cacluuy:
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1/ Nué6c thdi duge xi 1y bing phuong phdp sinh hoc hi€u khi, d€ ddm bdo cho hé thdng hoat
dong ludn hiéu qua can :

- Suc khi thudng xuyén, khong d€ gidn doan suc khi. N&éu phai ngung hoat dong, khong nén dé
qué 4 gid.

- Ludng nudc thai xit 1y phdi dudc bom ciAp déu cho hé thong d€ nudi dudng hé vi sinh vat trong
hé thong xt 1y, khong nén d€ gidn doan ngudn nudc thai qua 1au (5 ngdy), vi sinh vat can kiét
ngudn thiic dn va sé& bi hdy diét.

- Khong dugc dd cic loai chat thai doc hai vio ngudn nudc thai nhu : Pb, Hg, phenol, diu md,
chat tdy rira va chlorine vé6i lugng 16n, 1am tc ch€ qué trinh hoat dong clia vi sinh vat, dnh
hudng dén hiéu qua ctia hé thong xit 1y.

2/ Bun & ngin ling khong dugc d€ ton trit 1du (quéd 12 gid) gay hién tugng phan hdy va ndi bun.

3/ Néu luu lugng nude thai va ndng do chat thai khong déu cAn xay dung hd gom vdi kich thuée

16n hon (gap 1,5 - 5 14n) hién nay dé vira ddm bdo chifc ning thu nudc vira ddm bdo chic
ning diéu hoa.
3.5. TINH TOAN THIET KE.
Hé thong xit 1y dudc thiét k& va 1ip dit bing vt liéu composite dé€ tién 1di trong ldp dit,

dich chuyén va bd tri trong mit bing khu vuc phan xudng sin xudt. Khi cin c6 thé thio d& di
chuyén di noi khéc.

Tuy nhién ,ddi vdi cdc co s8 c6 diéu kién vé mit bing, hé thong xi 1y c6 thé xy dung cd
dinh bing bé tong va khi d6 kinh phi dau tu sé gidm. Kich thudc cdc ngin, vat liéu ldp dit trong
bé va céc thiét bi khidc gidng nhu thi€t k& cho composite.

3.5.1. Hé xit Iy nudc thai cong sudt 20 m*/ngay.

b Qmax . 4 m3/h
* Qs : 0,85 m’/h
e Thai gian thdi nuGe cuc dai : 1 gid (vé sinh thiét bi, nha xudng)

e Tinh toan thiét k&

a. Ho gom két hgp loai rac:

- Kich thu6c : ¢ 1,2m, H 3,0m
- Vatliéu : Bétong ong cong hodc xay bing gach dinh
_ Thiét bi:

. Lu6i chin rdc: 16ng thép boc nhua 400 x 400 x 400, khe 2 x 2mm

. Bom nudc théi, chim, cong suat 1 m’/h, 02 céi

b. Bé& xit Iy dang Modul FBR - WATECH (gém ngin phan hiy sinh hoc, ngin ling)

- Kich thudc toan bé : 4,0mx 2,5m x 2,5m
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. Ngén ky khi : 1,8m x 2,5m x 2,5m
. Ngin hi€u khi : 1,7mx 2,5m x 2,5m
. Ngin ling : 0,5m x 2,5m x 2,5m
- Vatliéu : composite
_ Thiét bi:

. Vat liéu dém plastic (200 m*m?) : 8,5 m’
. Khung luéi d6 vat liéu dém

. Ong phan phéi nudc, khi

. Ong thu bin

. M4y suc khi, 1,2 HP, 01 céi

. Bom bun, cong sudt 1 m*/h

3.5.2. Hé xii Iy nuGe thai cong suit 10 m*/ngay.

*  Qumax : 3m’/h
e QB : 0,45 m*/h
e Thai gian thdi nude cuc dai : 1 gid (vé sinh thiét bi, nha xudng)

e Tinh toan thiét ké:

a. Ho gom két hgp loai réc:

- Kich thuéc: ¢ 1,0m, H 3,0m
- Vatliéu : Bétdng dng cong hoidc xay bing gach dinh
_ Thiét bi:

. Lu6i chin rdc: 16ng thép boc nhua 400 x 400 x 400, khe 2 x 2mm
. Bom nudc thai, chim, cong suit 0,5 m*/h, 02 cdi

b. B&xit Iy dang Modul FBR - WATECH (gém ngin phan hiy sinh hoc, ngin ling)

- Kich thudc toan bé : 2,7m x 2,0m x 2,3m
. Ngén ky khi : 1,2m x 2,0m x 2,3m
. Ngin hi€u khi : 1,1m x 2,0m x 2,3m
. Ngin ling : 0,4m x 2,0m x 2,3m

- Viatliéu : composite

- Thiét bi:

. Vat liéu dém plastic (200 m*/m”) : 4,5 m’
. Khung luéi @& vat li€u dém

. Ong phan phdi nudc, khi
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. 6ng thu bun
. Mdy suc khi, 1 HP, 01 cai
. Bom bun, cong sudt I m’/h

3.5.3. Hé xit Iy nuéc thai cong sudt 5 m*/ngay.

* Quax : 1,5 m%h
* Qs : 0,25 m’/h
e Thai gian x4 cuc dai : 1 gid (vé sinh thiét bi, nha xudng)

e Tinh toan thiét k&

a. Ho gom két hgp loai réc:

- Kich thuéc : ¢ 1,0m, H2,5m
- Vatliéu : Bétong 6ng cong hodc xay bing gach dinh
_ Thiét bi:

. LuGi chdn rdc: 16ng thép boc nhya 400 x 400 x 400, a = 5 mm
. Bom chim, cong suit 0,25 m*/h, 02 céi

b. Heé thong phan hiy sinh hoc dang Modul : FBR-WATECH

- Kich thudc toan bé : 2,2m x 1,25m x 2,0m
. Ngin ky khi : 1,0m x 1,25m x 2,0m
. Ngin hi€u khi : 0,9m x 1,25m x 2,0m
. Ngin ling : 0,3m x 1,25m x 2,0m

- Vatliéu : composite

- Thiét bi:

. Vat liéu dém plastic (200 m*m’) : 2 m’

. Khung luéi d& vat liéu dém : khung thép V40, son chdng gi

. Ong phan phdi nudc, khi

. 6ng thu bun

. My suc khi, 1 HP, 100 L/phuit

. Bom bun, cong sudt I m’/h
e H0O gom va ludi loai rdc cd s& tu xay theo huéng dan.
3.6. SO PO HINH KHOI HE XU LY DANG MODUL (xem trang 24).
3.7. SO PO CONG NGHE HE XU LY NUGC THAI (xem trang 25).
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SO PO CONG NGHE

NT sinh hoat  NT sdn xuit

Thai ra cong

Ludi chian rac

™ Thanh pho

Pt
khe 2x2mm
]
, v
Ho6 gom &_ 5 aia
|_¢ b _& Tu dién

Bom chim Bom bun
1m>/h, SL:02 1 m*/h, SL:01

\
= Mady suc khi
(Jetrator), SL:01

Hé phan hiy sinh hoc Modul FBR - Watech
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PHAN4: BANG KHAI TOAN KINH PHi

4.1. KHAI TOAN KINH PHI.
4.1.1. Hé 20m*/ngay:

So Don gia Thanh tién
T Hang muc SL (1000 a) (1000 @) Noi cung cap
T
FRP BT FRP BT
1. | Bom nudc thdi, chim, 02 1.200 1.200 2.400 2.400 | CH dién cd,
1 m*/h, Pai Loan mdy bom
2. | Bom hdt bun, 1 m*/h 01 1.000 1.000 1.000 1.000 | CH dién co,
may bom
3. | B& phan hdy sinh hoc: 01 119.225 | 73.350 | 119.225 | 73.350 | TTBVMT
- B€ 4mx2,5mx 2,5m 01 56 T. Qudc
- M4y suc khi,1,2 HP 01 Dung, Phu
- Vat liéu dém plastic 8,5m’ Nhuén -
) TPHCM
(200 m*/m?) )
Van. dudne & - BT: cosé tu
- Van, u’dn%{ ong,..?. xdy dung
- Ta dién di€u khién 01
Cong 122.625 | 76.750
4.1.2. Hé 10 m*/ngay:
So Pon gid Thanh tién
T Hang muc SL (1000 d) (1000 @) Noi cung cap
T
FRP BT FRP BT
1. | Bom nudc thdi, chim, 02 1.000 1.000 2.000 2.000 | CH dién ca,
0,5 m*/h, Pai Loan mdy bom
2. | Bom hdt bun, 1 m*/h 01 1.000 1.000 1.000 1.000 | CH dién co,
may bom
3. | B& phan hdy sinh hoc 01 66.860 43.400 66.860 43.400 | TTBVMT
- Bé 2,7mx2mx2,3m 56, T. Qudc
- M4y suc khi,1,0 HP 01 Dung, Phu
- Vatliéu dém plastic | 4,5 m’ Nhugn -
) TPHCM
(200 m*/m”)
Van. dudne & -BT: co sé tu
- Van, u’dn%r ong,..; Xéy dLrng
- Ta dién di€u khién 01
Cong 69.860 | 46.400
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4.1.3. Hé 5 m*/ngay:

So Don gia Thanh tién
: Hang muc SL (1000 &) (1000 &) Noi cung cap
FRP BT FRP BT
1. | Bom nudc thdi, chim, | 02 800 800 | 1.600 1.600 | Ctra hang dién cd,
0,25 m3/h, bai Loan mdy bom nudc
2. | Bom hdt bun, 1 m*/h 01 1.000 1.000 | 1.000 1.000 | Ctta hang dién cd,

mdy bdm nudc

3. | B& phan hity sinh hoc 01 34.650 | 27.525| 34.650 | 27.525 | TTBVMT

-B&2,2mx1,25mx2m 56, T. Qudc Dung
- May suc khi, 0,75 HP 01 - Phi Nhuéan -
~Vat liéu dém plastic | 2m’ TPHCM

(200 m*/m?) - BT : cd sd tu xay
- Van, dudng ong,... dung
- TG dién diéu khién 01
Cong 37.250 | 30.125

Ghi chu:
-FRP Composite
-BT : Bétong

4.2. CHI PHI XU LY 1 M? NUGC THAL.
* Chiphi vin hanh : 711 d/m’ (Bao gdm nhin cong, dién ning).

*  Sudt dau tu':

- Hé20m’ngay : 1500 d/m’
- Hé15m’mgay : 1600 d/m’
~ Hé 5m’mgay : 2000 d/m’
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PHAN 5: DANH MUC CAC PON VI TU VAN
STT Tén don vi Dia chi Chiic niing
1. Trung tim Bdo vé Madi | 56 Truong Qudc Dung, Nghién ctiu, phat trién va tng
trudng EPC Phi Nhuén dung cong nghé méi trudng

Tel: 8447975

2. Trung tim Cong nghé Moi | 18A Cong Hoa, Q. TAn | Nghién citu, phat trién va tng
truong ECO Binh dung cong nghé moi trudng
Tel: 8425760
3. Trung tim Cong nghé Mai | 142, T6 Hién Thanh, Nghién citu, phat trién va tng
trudng CEFINEA Quan 10 dung cong nghé moi trudng
Tel: 8651132
4. Trung tim Nghién citu | C4/5-6 Pinh Bo Linh, Q. | Nghién citu, phat trién va tng
Cong nghé va Quan ly Mo6i | Binh Thanh dung cong nghé moi trudng
trudng CENTEMA Tel: 8981504
5. Vién Cong nghé Héa hoc 1 Mac Binh Chi, Quan 1 | Nghién cttu, tng dung cdc cong
Tel: 8228041 nghé x& Iy mdi trudng. Tu van vé
cong nghé hoéa chat
6. | Cong ty Thi€t bi vat tu | 522 El Nguyén Tri Kinh doanh cdc thi€t bi vat tu
KHKT Viét Khoa Phuong, Quén 10 khoa hoc k¥ thudt, xét nghiém y
Tel: 8625215 t€.
7. Coéng ty TNHH Thuong | 7 Mai Thi Lyu, Quén 1 Kinh doanh cdc thiét bi xt ly
mai Van An Tel: 8295816 nude
8. | Cong ty TNHH Minh TAm | 189A C6ng Quynh, Kinh doanh cdc thi€t bi xi ly
Quin 1 nudc, dung cu phan tich, héa chat
Tel: 8396181 phuc vu nganh nudc, nhya trao
déi ion.
9. |Cka hang héa chat Viét | 136B To Hi€n Thanh, Cung cap cdc vat tu héa chat,
Hong Quin 10 dung cu thi nghi€ém, nhya trao
Tel: 8651490 di ion.
10. | Cong ty Vat tw Khoa hoc - | 11 - 12 Hdi Thugng Lan | Vit tu héa chat phuc vu cong
Cong nghiép Ong nghiép. Héa chat xét nghiém.
Tel: 8552531 Cdc thiét bi thi nghiém.
11. | Coéng ty Thi€t bi Sai Gon | 45 Pasteur, Quan 1 Vat tu thi€t bi phong thi nghiém.
INSTRUMENT Tel: 8230204 Thiét bi do ludng phan tich nude
12. | Khu ban vét tu dién may 1A Ly Thudng Kiét, Q. | Cung c4p mdy bom céc loai.

Tan Binh
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