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NGHIEN CUU SUDUNG CAC HQP CHAT CLO BE XU LY COD
TRONG NUOC THAI NHA MAY DUQC IMC KHU CONG NGHIEP
QUANG MINH - ME LINH - HA NOI

Dwong Vin Tuyénl*, Vii Dire Toan?, Pham Thi T6 Oanh®
YCéng Ty C6 Phin Ky Thudt Céng Nghé ECOTEK,
2Tyruong Pai Hoc Thiy Loi, *Lién Minh Hop tac xa Viét Nam

TOM TAT

Qua trinh nghién ctru duoc thyc hién trén mau nudc thai Nha may duge IMC - khu cong nghiép
Quang Minh — Mé Linh — Ha Noi. San pham chu yéu ctia Nha may 1a cac loai thuc pham chirc
ning va thudc déng dugc. Trong qué trinh san xuat, Nha may da thai ra mot lugng 16n nudc thai
¢6 chira cac thanh phan duoc pham hoat tinh (Active Pharmaceutical Ingredients, APIs). Phan 16n
céc APIs kho xir Iy bang phuong phap sinh hoc 1a thanh phan cha yéu tao nén dic trung 6 nhiém
nude thai COD va d6 mau cao. Cac hop chat Clo dugc st dung dé nghién ctru xtr Iy COD va mau
trong nude thai hoa duge gdm c6 FeCls, Cl, va CIO,. Két qua nghién ctru cho thay tai diém thuc
nghiém tbi wu, cac gia tri ndong do ctia FeClg, Cly, ClO,, 1an luot 14 0,4 g/L, 0,083 g/L va 0,158 g/L.
Tuwong g voi diém thuc nghiém tdi wu, hiéu suit loai bd mau va COD lan lugt dat 79,5% va
95,6%.

Tw khoéa: nudc thai hoa dwoc, xir ly COD, xur Iy mau, oxy hoa, clo hoat tinh
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ABSTRACT

Study treatment is performed with wastewater from IMC Pharmaceutical Factory, located in
Quang Minh industrial zone - Me Linh — Ha noi, mainly products of the plant are food
supplements, traditional medicines. In the process of production, the plant has discharged a large
amount of wastewater containing active pharmaceutical ingredients (APIs). Most of APIs are non-
biodegradable and The main component made up the characteristic pollution is COD and color
high. The Chlorine compounds is used to removal COD and color in pharmaceutical wastewater,
include chemistry Cl,, ClO, and FeCls. The study results showed that the high removal efficiency
of COD and color, removal efficiency of COD and color were 79.5% and 95.6% respectively at
the point of FeCl;=0.4 g/L, Cl, =0.083 g/L, ClIO, =0.158 g/L.
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MO PAU

Nudc thai tir cac nha may san xuat duoc
pham phat sinh cht yéu tir qua trinh 1én men
va tong hop hoa hoc. Thanh phan chi yéu cua
nuée thai thuong chira cac chat nhu dung
mdi, chét xuc tac, chit phu gia, chit phan tng,
chit trung gian, nguyén liéu va cac APIs. Dic
trung 6 nhiém cua nudc thai thuong c6 COD,
BOD, d6 mau cao va khé xtr Iy bing phuong
phap sinh hoc do trong nudc thai cé chua cac
chat kim hdm nhu dung moi, chét xtc tac, chit
phu gia, chat phan tmg , APIs... [4].

Hién nay da c6 nhiéu coéng nghé dang duogc
nghién ciru va tmg dung dé xtr 1y nudc thai
héa dugc nhu, cong nghé mang MBR, ozon
hoa, cic qua trinh oxy héa nang cao, két hop
xt 1y sinh hoc va oxy hda nang cao, da cho
thidy hiéu qua khac nhau trong viéc xur ly
nuée thai duge phdm [4]. Tuy nhién nhiing
cong nghé nay dang gip phai mot sd rao can
trong qua trinh 4p dung vao quy mo xu ly
cong nghiép, nhu gia thanh xu 1y dat, thoi
gian xur 1y kéo dai, rat kho tao ra ngudn cip
O3 6n dinh, thiét bi phuc tap... Dé giai quyét
bai toan xtr 1y nudc thai hoa duoc 1a hét stc
can thiét. V&i mong mudn tim kiém phuong
phap xtr ly méi, c6 hiéu qua, ching t6i thuc
hién nghién ciru sir dung cac chit oxy hoa
Cl,, ClO, két hop v6i chét keo tu FeCly dé xur
ly COD va mau trong nudc thai hoéa duogc.
Noi dung nghién ctru gin lién véi viée xéac
dinh pH va anh huéng cta liéu lugng Cl,,
ClO,, FeCl; dén hiéu suat xir Iy mau va COD
trong nudce thai hoa dugc.

G. Hey, R. Grabic, A. Ledin, J. la Cour
Jansen, H.R. Andersen da nghién ctru sir dung
ClO, xtr 1y cac chit duoc pham hoat tinh
APIs trong nudc thai hoéa duge, két qua
nghién ctru cho thiy c6 khoang hon 90% cac
chét duoc phém hoat tinh bi 6 xy hda boi
ClO, ¢ liéu lwong < 20mg/L [5]. Ngoai ra
Nitesh Parmar, Kanjan Upadhyay da nghién
ctru st dung FeCl; xur 1y nude thai hoa dugc
c6 COD = 1920 mg/L, két qua nghién ciru
cho thiy & lidu luong FeCls toi uu = 5g/L,

hiéu suét loai bo COD dat 85%, pH ctia nudc
sau xur ly = 4 [8]. Tuy nhién nhitng nghién
ctru trén méi dung lai ¢ viéc st dung riéng ré
tirng tac nhan CIO; va FeCl; trong xtr 1y.
PHUONG PHAP NGHIEN CUU

Co sé Iy thuyét

Thong thuong cac chat hiru co va mau kho
phan hity sinh hoc trong nudc thai ton tai &
dang dong thé, c6 1op dién tich bé mat 6n
dinh, nén kho tham gia vao cac phan ung 6xy
hoa va keo tu voi cac tac nhan riéng r€ nhu
Cl,, CIO,, FeCls. Khi trong nudc thai co mat
ddng thoi ca 3 chét (Cl,, ClO,, FeCly), FeCl,
dong vai tro vira 1a chat xuc tac vira 13 chat
keo tu, FeCl; la mdt axit lewis x0c tac cho
Cl,, ClO, phan tng 6xy hoa cac chét hiru co.

FeCly
R + (Cl,, CIO;) —= R* + (CI', CIOy)
Cl,, CIO; tham gia phan ung 6xy hoa nhéan
céc electron cua chit hiru co va bi khtr thanh
Cl', ClO,, cac chét hitu co sau phan mg bi
suy giam 16p electron bé mat va bi 6xy hoa
chuyén sang trang thai mét on dinh R*, & trang
thai bi kich thich (R*) cac chét hiru co dé dang
tham gia vao phan tmg keo tu voi phén sit
FeCls. Két qua lam tang hiéu qua xtr Iy COD va
mau trong nudc [1], [2], [3], [6], [7]-
Thuwe nghiém
Madu nwdc thdi thi nghiém
Mau nudc thai thé nha may duge IMC khu
cong nghi€p Quang Minh — Mé Linh - Ha Noi
dd qua qua trinh xir Iy lang so bo tai bé ling
cat, duoc léy mét 1an véi thé tich 30 lit vao
can nhuya, khong cham héa chit bao quan, sau
d6 duoc van chuyén ngay vé Phong thi
nghiém R&D - Vién Khoa hoc va Cong nghé
moi truong - Truong Pai hoc Bach Khoa Ha
Noi dé tién hanh phéan tich va thi nghiém.
Thoi gian 14y mAu va tién hanh thuc nghiém
thang 4 nam 2018.
Hoéa chit thi nghiém
- Natri clorat NaCIO;: St dung hoa chét
thuong pham NaClOj; dang tinh thé mau tring
d6 tinh khiét 99%, xuat xir Trung Qudc.
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- Axit clohidric HCI: St dung hoa chét
thwong pham HCI dang dung dich 32%, xuat
xur Viét Nam.

- Pheén sit 3 clorua FeCls: St dung hoa chit
thuong pham FeCl; dang tinh thé mau nau do
do tinh khiét 96%, Xuét x(r Trung Quéc.
Phuwong phap phdn tich

pH x4c dinh bing phwong phap (TCVN
6492:2011); COD xac dinh bang phuong
phép Bicromat (TCVN 6491:1999); B6 mau
xac dinh bang phwong phap so mau (TCVN
6185:2008).

Phwong phdp thuc nghiém

Phuong phap thyc nghiém dugc thyc hién
nhu sau:

Buée 1: Chuan bi dung dich NaClO; néng do
0,5g/mL. Dung dich FeCls néng do 0,1g/mL.
Dung dich HCI 32%.

Buéce 2: Diéu ché Cl, va ClO, theo phan tng
sau [9]:

2NaClO; + 4HCI = 2NaCl + 2CIO, + ClI, +
2H,0 (1) . Dung dich sau phan ung 1 1a dd;,
¢6 nébng do ClO, = 0,158g/mL, Cl, =
0,083g/mL.

Buéce 3: Thyc hién thi nghi€ém nghién ctu
bang thiét bj khudy phan tng Jartest, qua
trinh thuc nghiém nhu hinh 1.

KET QUA NGHIEN CUU VA THAO LUAN
Anh huéng cia liu lwgng FeCl; dén hiéu
suét xir Iy COD va mau.

Két qua qua trinh nghién ctru khao sat anh
huéng cua liéu lugng FeCls dén hidu suét xir
ly COD va mau dugc thé hién trong bang 1 va
hinh 2.

Bang 1. Gid tri ciia COD va mau khi thay déi liéu

luwong FeCly

FeCl; (g/L) COD (mg/L) Mau (Pt-Co) pH
0 856 2630 7

0,1 731 1975 6,9
0,2 595 1551 6,7
0,3 489 1150 6,5
0,4 422 712 6,2
0,5 395 564 57

MaAu nuée thai

v

Céac cbe 500ml

dd FeCl;
Khuéy 150vong/phut
(5 phut)
dd1
\ 4
Khuay 150vong/phut
(10 phut)
—mg/ dd PAA
Khudy 50vong/phut
(3 phut)

|

Doi ling va quan sat (8
pht)

\ 4

Téach nudc trong cung
v6i mau nude dau vao
mang di loc

'

Phan tich COD, mau,
pH

Hinh 1. So do thi nghiém khdo sat Jartest

Hiéu suét xtr Iy COD, Hcop = COD, /CODq,,
«ir Iy Hiéu suét xu Iy mau, H,,,, = D6 mau ban

dau/dd mau sau xu ly.

80
e\?/ /
= 60
)
w2
= 40 -
&
T
20 o

n Is
Hinh 2. Hiéu suat xi Iy COD va mau ciia FeCls
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Anh huong cua liéu luong FeCl; dén hiéu
suat xtr Iy mau va COD, dugc khao sat bang
cach thay d6i liéu lwong FeCl; trong khoang
tir 0,1g/L dén 0,5g/L. Bang 1, hinh 2 cho
thiy, khi tang luong FeCl; tir 0,1g/L dén
0,5¢/L, hiéu suat xir Iy mau tang tir 24,9% Ién
78,6%, hiéu suit xir Iy COD ting tir 14,6%
1én 53,9%. Tang liu lwong FeCl; dong nghia
vdi viée tang chit keo tu vao nudc, chit keo
tu nay phan g tao ra cac hat keo duong, cac
hat keo nay s€ tuong tic vdi cic hat keo am
trong nuéc & dang cac chét hiru co giy duc,
chat mang mau 1am giam COD va mau trong
nuée . Tuy nhién, khi tang liéu lugng FeCls tir
0,1 g/L dén 0,4 g/L hiéu suat loai bo mau va
COD ting manh, con khi ting lidu luong
FeCls tir 0,4 - 0,5 (g/L) hiéu suét loai bé mau
va COD tang khong dang ké, pH cia nudc
giam dan 7 xudng 5,7 theo chiéu ting lidu
lugng FeCl; do FeClj; c6 tinh axit.
Anh huwéng cia lidu lwgng Cl,, CIO, dén
hiéu suat xir Iy COD va mau.
Két qua qua trinh nghién ctru khao sat anh
huong cua liéu lugng Cl,, CIO, dén hiéu suét
xir Iy COD va mau dugc thé hién trong bang
2 va hinh 3. o
Bang 2. Gia tri cua COD va mau khi thay doi liéeu
lwong Cl,, ClO,

tang tr 16,4% lén 55%, hi¢u suit loai bo mau
tang tr 26,4% lén 79,7%. Khi tang liéu lwong
Cl,, ClO, dong nghia véi viéc gia ting lidu
luong cac chit 6xy hoa vao nudc, cac chét
o0xy hoa ndy nay s€ phan ung 6xy hoda cac
chat hiru co trong nuéc, két qua lam giam
COD va d6 mau trong nudc.

o= HCOD (%) == Hmau (%)

[y
o
o

._

At (0
(oo/é’)

Hiéu suat
N
o
<

B D
o O

o

CI2.Cl02 (g/L)
Hinh 3. Hiéu sudt xir Iy COD va mau ciia Cl,, ClO,

Anh hwéng caa lidu lwong Cl, CIO, va
FeCl; dén hi¢u suit xir Iy COD va mau

Két qua qua trinh nghién ctru khao sat anh
huong cua liéu lugng Cly, CIO; va FeCl; dén
hiéu suit xir Iy COD va mau duoc thé hién
trong bang 3 va hinh 4, hinh 5.

Bang 3. Gid tri ciia COD va mau khi thay d6i liéu

lwong FeCls, Cl,, ClO,

FEC|3 Clz C|02 COD Mau H
(L) (gL) (glb) (mg/L) (Pt-Co)

©

Cla(g/L) | CI0: @) | ooty | (prco) | PH
0 0 856 | 2630 |7

008 [ 0,6 716 | 1935 | 6.7
016 0,32 598 | 1570 | 6.3
025 047 299 | 1043 |61
033 | 0,63 202|612 |58
042 10,79 385|534 |55

Hiéu suét xtr Iy COD, Hcop = COD, /CODy,,
wir1g- Hiéu sudt xtr Iy mau, H,, = Do mau ban
dau/do mau sau xu 1y.

Anh huéng cua liéu lugng Cl,, ClO, dén hiéu
suat xir Iy mau va COD dugc khao sat bang
cach thay ddi lidu lwong Cl, = 0,08 — 0,42
(9/L), CIO, = 0,16 — 0,79 (/L) dugc thé hién
trong bang 2, hinh 3. Két qua cho théy, khi
tang liéu luong Cl, = 0,08 — 0,42 (g/L), CIO,
= 0,16 — 0,79 (g/L) hiéu sut loai bo COD

0 0 0 856 2630 7
0,1 008 0,16 694 1775 6,4
0,1 0,16 0,32 566 1341 54
0,1 025 047 484 974 51
0,1 033 0,63 398 592 5
0,1 042 0,79 362 476 4,8
0,2 008 0,16 429 732 6,3
0,2 0,16 0,32 355 326 52
0,2 0,25 047 311 358 51
0,2 0,33 0,63 295 416 5
0,2 042 0,79 281 420 4,7
0,3 0,08 0,16 309 197 58
0,3 0,16 0,32 275 213 52
0,3 025 047 265 221 5
0,3 0,33 0,63 232 227 4,8
0,3 042 0,79 201 253 4,5
0,4 0,08 0,16 175 117 57
0,4 0,16 0,32 143 150 51
0,4 0,25 047 134 164 4,9
0,4 0,33 0,63 129 188 4,3
0,4 042 0,79 125 201 4,1
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Hiéu suit xtr Iy COD, Hcop = CODy/CODy,,
wir1y- Hiéu sut xir Iy mau, Hy,, = D6 mau ban
dau/dd mau sau xu 1y.

—a—FeCI3 =0,1g/L FeCl:
T&FGCIB =0,3g/L =#=FeCl

80 owm—t——T——

40 /
20 /

O I I I I

HCOD (%)

Hinh 4. Hiéu sudt xi [y COD ciia Cl,, ClO, va
FeCl;

—a—FeCl3=0,1g/L FeCl3
1—2)6(—FeC|3 =0,3g/L ==FeCl3

=
o
o

P ———— T —

Hmau (%)
B (o)) (o))
o o o

./

N
o

0 I I I

Hinh 5. Hiéu sudt xir [y mau ciia Cl,, ClO,va
FeCl;
Anh huéng cta lidu lugng Cly, ClO, va FeCls
dén hiéu suat xir Iy mau va COD duoc khao
sat bang cach thay déi lidu lwong Cl, = 0,08 —
0,42 (g/L), ClO, = 0,16 — 0,79 (g/L), FeCl, =
0,1 — 0,4 (g/L) duogc thé hién trong bang 3,
hinh 4 va hinh 5. Két qua cho thiy, khi ting
lidu luong Cl, = 0,08 — 0,42 (g/L), CIO, =
0,16 — 0,79 (g/L), FeCl;=0,1 — 0.4 (g/L). pH
giam dan, hiéu suét loai bdo COD tang manh
tr 18,9% 1én 85,4%, hiéu suét loai bo mau dat

95,6% tai diém Cl, = 0,08 (g/L), CIO, = 0,16
(g9/L), FeCl;=0,4 (g/L).

Anh huong cua liéu lugng Cl,, ClO,, khi tang
tang lidu luong Cl,, CIO, ddng nghia ting cac
chat 6xy héa vao nude, cac chat oxy hoa nay
s€ phan ng 6xy hoa nhén cac electron cuia
cac chat hitu co va bi khir thanh CI', CIO; .
Céc chét hiru co sau phan tng bi suy giam 16p
electron bé mat va bi oxy hoa chuyén sang
trang thai méat 6n dinh, ¢ trang thai nay céc
chat hiru co dé dang tham gia vao phan tng
keo tu v6i phén sit FeCls, két qua lam giam
COD va mau trong nudc. Tuy nhién khi ting
lidu lwong Cl,, ClO, 1én qua cao dan t6i du
thira chit 6xy hoéa lam ting do mau trong
nuée, ClO, c6 mau nau do.

Anh huéng ciia FeCl,, khi tang liéu luong dd
FeCl; dong nghia voi viée ting chat xic tac
va chét keo tu vao nudc, FeCls 1a mot axit
Lewis s& tham gia xtic tdc cac phan Ung cua
Cl,, ClO, v6i cac chét hiru co ¢ trong nude
thai, dong thoi tham gia phan g keo tu véi cac
chit hiru co sau khi bi 6xy héa boi Clp, CIO,,
két qua lam giam COD va mau trong nudc. Tuy
nhién khi ting lidu luvong FeCls 16n qua cao dan
t6i du thira FeCl; trong nude, dan dén pH coa
nudc giam, hiéu sudt xtr Iy mau giam.

Két qua nghién ciru cho thdy ¢ ndng do hoa
chat t6i wu FeCl; = 0,4g/L, Cl, = 0,08g/L,
ClO, = 0,16g/L, qua trinh st dung riéng ré
ting tac nhan Cl,, ClO,, FeCls cho hiéu suat
xt Iy COD va mau thip hon so véi truong
hop str dung két hop. Hiéu suat cua qua trinh
xtr Iy & ndng d6 hoa chit tdi vu duoc thé hién
trong bang 4.

Bang 4. Hiéu sudt xir Iy COD va mdu & nong dg
hoa chat toi wu

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn

Hiéu  FeCli= Cl,= 0,08g/L, FeCls=0,4g/L,
sudt xir 0,4g/L ClO,=0,16g/L  Cl,=0,08g/L,
1Y (%) Cl0,=0,16g/L
Heoo 50,7 189 795
Hunaa 729 325 95,6
pH 6,2 6,4 5,7
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KET LUAN

Két qua cla qua trinh nghién ciru cho thiy
viéc st dung riéng r€ cac tac nhén Cl,, CIO,
va FeCls cho hiéu suét xir Iy nude thai hoa
dugc khong cao. Tuy nhién khi sir dung két
hop, FeCl; lam chit keo tu va x1c tac cho Cl,,
ClO, phan mg véi cac chat hiru co trong
nude dd cho thay hiéu qua xtr 1y vuot troi so
véi viée sir dung riéng r€ tung tac nhan. Hi€u
suat xir Iy COD va mau lan luot dat 79,5% va
95,6% tai diém néng dd hoa chét t6i uu FeCl,
= 0,4g/L, Cl, = 0,08g/L, CIO, = 0,16g/L. Hi¢u
suat xir Iy COD tang 1én 83,3% khi sir dung
du liéu luong Cl, = 0,16g/L, ClO, = 0,32¢g/L,
tuy nhién hiéu sudt xir Iy mau giam 94,3%,
hiéu suét xir Iy mau giam do du thira cia C1O,
trong nudc.

TAILIEU THAM KHAO
1. Phan Pinh Chau. (2008), Cdc qua trinh co ban
tong hop hitu co, NXB Khoa hoc k¥ thuat.
2. Hoang Van Hué, Tran Ptc Ha. (2002), Thodt
niede tdp 2 xie Iy mede thai. Nha xuat ban khoa hoc
va k¥ thuat.

3. Nguy&n Minh Thao. (2005), Téng hep hitu co,
NXB Pai hoc Quéc gia Ha Noi.

4. Ann-Marie Deegan (2011), Pharmaceuticals in
industrial wastewater and their removal using
photo-Fenton ‘s oxidation. School of
Biotechnology Dublin City University Dublin 9
Ireland.

5. G. Hey, R. Grabic, A. Ledin, J. la Cour Jansen,
H.R.  Andersen.  (2012), Oxidation  of
pharmaceuticals by chlorine dioxide in
biologically treated wastewater. Chemical
Engineering Journal, 185-186, pp. 236-242.

6. Howard Alliger. (2011), Overall view of
chlorine dioxide (CIO,). Frontier pharmaceutical,
Inc, 10 Ponderosa Drive, Melville, New York
11747.

7. Jannist Wenk., Michael Aeschbacher., Elisabeth
Salhi., Silvio Canonica., Urs von Gunten. (2013),
and Michael Sander, Chemical oxidation of
dissolved organic matter by chlorine dioxide,
chlorine, and ozone: Effects on its optical and
antioxidant  properties.  Environ.Sci.Technol.,
47 (19), pp. 11147-11156.

8. Nitesh Parmar, Kanjan Upadhyay. (2013),
Treatability Study of Pharmaceutical Wastewater
by Coagulation Process. International Journal of
ChemTech Research Coden (USA): ljcrgg Issn :
0974-4290, Vol.5, No.5, pp. 2278-2283, July-Sept
2013.

80

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

