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SUMMARY

THE TREATMENT OF TEXTILE WASTEWATER BY COMBINING
COAGULATION METHOD WITH ADVANCED OXIDATION FENTON

This article presents results of color removal, COD of textile wastewater by
combining coagulation method with advanced oxidation Fenton. The
experimental results showed that, among the three coagulants, PAC has the most
advantages in the pre-treatment stage. COD removal efficiency was 62%, color
removal of 93% achieved at pH=7, concentration of PAC was 500 mg/l,
concentration of A101 coagulant aid was 10 mg/l. The optimal conditions for
treatment of post-coagulation wastewater by Fenton process: pH=3,
Fe®*/H,0,=1:10, concentration of Fe?*was 20mg/l, concentration of H,O, was
200mg/1, the reaction time of 2 housr. Parameters of wastewater after treatment
by combining the two methods reached QCVN13-MT2015/BTNMT (column B).
Keywords: Coagulation, Fenton process, decolorization, textile wastewater.

1.MO PAU Hién nay, dé xti 1y nuéc thai dét
Nuéc thai dét nhuom co do & nhiém nhuém, nguoi ta sit dung riéng ré
rat Ion, chira nhiéu hop chét hiru co hoac két hop cac phuong phap khac
mang mau, c6 cau trdc bén, khd phan nhau nhu: phuong phap hoa ly, oxi
hiy sinh hoc va c6 doc tinh cao ddi hoa nang cao va phuong phap sinh
Vi nguoi va dong, thuc vat. Pic hoc [4-5]. Trong d6 noi bat hon ca la
trung cua loai nuéc thai nay cd céc viéc xtr Iy nuéc thai dét nhuém bang
chi s6 COD va d6 mau tuwong doi phuong phap keo tu két hop véi oxy
cao[1-3]. Vi vay, nudc thai dét nhuom hoa nang cao. Keo tu la phuong phap
can phai duogc xir ly triét dé trudc khi xt ly hiéu qua, van hanh don gian,
thai ra, tranh gay 6 nhiém moi truong. qua trinh keo ty lam giam cac chat 1o
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ling va chat hiru co trong nuéc thai
bang qua trinh két dinh tao béng keo
va lang xudng. Qua trinh nay lam
giam mot phan cac chét hitu co khoé
phan huy trong nudc thai dét nhuom
[6-7].Trong s6 cac chat keo ty, PAC
(Poly Aluminium Cloride) la loai
phén nhdm thé hé mai ton tai ¢ dang
cao phan tir (polyme). Khi st dung
PAC qua trinh hoa tan sé tao cac
monome (AI**, AI(OH)**, AI(OH),",
AI(OH); phan t& va AI(OH),),
polime: Al,(OH),*"; Als(OH),>* va
Al1304(0OH)24" ") va AI(OH); ran.
Trong do A11304(OH)247+ goi tat Ia
Aly3 la tdc nhén gay keo tu chinh va
t6t nhat.PAC c6 nhiéu wu diém trong
xir 1y nudc thai nhu hiéu qua ling
trong cao, thoi gian keo tu nhanh, it
lam bién dong do pH cua nudc, khdng
can hoic dung rat it chat tro keo tu,
khong can cac thiét bi va thao tac
phuc tap, khong bi duc khi dung thiéu
hoac thwra phen [5,8].

Cac qua trinh oxy hdéa nang cao
(Advanced Oxidation  Processes-
AOPs) la nhitng qué trinh phan huay
oxy hda dua vao géc ty do hoat dong
hydroxyl HO® dugc tao ra trong qua
trinh xur Iy (in situ), 1a goc oxy hoa
rat manh (thé oxy héa cao hon 2,80
V), hau nhu khong chon loc khi phan
g Véi cac chat 6 nhiém hitu co khac
nhau dé thanh CO,, H,0, ion vé co
hoic cac hop chat dé phan hay sinh
hoc [9-10]. Trong s6 cac hé oxi hoa
nang cao, h¢ tac nhan Fenton la tuong
dbi phé bién va duoc tng dung dé xir
ly céc loai nudc thai cong nghiép
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khac nhau. Co s¢ cua n6 duoc dua
trén phan (ng Fenton giira ion Fe®* va
hydropeoit H,O, trong méi truong
axit sinh ra géc tu do HO":

H,0, + Fe** — Fe** + OH™ + HO’
Sau d6, gbc tu do HO® phan &ng voi
cac chét hitu co trong nudc thai Ia:

RH+HO — H,0+ R’

R+ Fe* — R"+Fe®

R*+H,0 — ROH+ H*
Cac chat mau hitu co sé bi pha v,
dugc tach ra  khoi dong nudc thai.
Phuong phap Fenton c6 wu diém la
khéng can ning lugng kich thich tac
nhan phan tng, gc hydroxyl dugc
thanh tao vai chi phi khdng qua cao,
cac hoa chit lién quan déu théng dung,
dé sir dung va it doc hai [11-14].
Trong bai bdo nay, ching tdi nghién
ciiu cac yéu to anh huong dén qua
trinh tién xir 1y nudc thai dét nhuom
bang phuong phap keo tu (cac chat
keo tu PAC, A|2(SO4)318H20 va
Fe,(S04)3.18H,0) va sau keo tu bang
hé tac nhan Fenton (Fe** va H,0,).
Tt do, danh gia hiéu qua xu 1y nudc
thai dét nhuom theo QCVN13-
MT2015 /BTNMT(cot B).
2. THUC NGHIEM
2.1. Péi twong nghién ciru
Nudc thai dét nhuém duoc lay tai
lang nghé Van Phic, Ha Pong, Ha
Noi. Két qua phan tich mot sb thong
s6 6 nhiém duoc trinh bay & bang 1.
Nuéc thai dét nhuom dau vao truéc
xu ly c6 COD va d6 mau cao. Cac
thong s6 d¢6 mau, COD, BODs va SS
déu vuot tiéu chuan cho phép theo
QCVN13-MT2015 /BTNMT (cot B).



Bang 1: Céac thong sé dau vao cua
nuoc thai dét nhugm truoc xue ly

QCVN13-
(Cot B)
1 pH |67-75| 55-9
2 ’?P‘;rgg;‘ 4712 150
3 (%c;/[:) 1002 150
4 (Bn%% 292 50
5 (In%?l) 377 100
2.2. Lay miu va phan tich céc

théng sb

Ldy miu nudc thai dét nhuom theo
TCVN 5999:1995 va bao quan mau
theo TCVN 4556:1988. pH nudc thai
dugc  xdc dinh  theo TCVN
6492:2011. Phuong phap phan tich
COD theo TCVN 6491:1999. Phuong
phap phan tich d6 mau theo TCVN
6185: 2008. Phuong phdp phan tich
BODs theo TCVN 6001-1:2008. Chat
ran lo ling (TSS) duoc xac dinh theo
TCVN 6625:2000. Hieu qua xtu ly
COD va do mau dugc tinh theo cong

thuc: H(%) :(1—%)><100

O day : Cq 1a gia tri COD (mg/1) va do
mau (Pt-Co) trudc xu ly

Cs: la gia tri COD (mg/l) va d6 mau
(Pt-Co) sau xtr ly

2.3. Thiét bi va hda chit

Bo pha mau COD Velp (Y), BOD
Top Velp (Y), may do pH Inolab
(Puc), may tric quang 752 (Trung
Qudc), ta siy Ecocell (Puc), can phan
tich sartorius do chinh xac 10™g
(duc), may khudy tir AREC (V).
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PAC (Poly Aluminium Cloride) cong
nghiép, cac hoa chat con lai déu
thuoc loai tinh khiét phan tich (Trung
Quéc): phén nhém Aly(SO4)3.18H,0,
Fe,(S0,4)3.18H,0), tro keo tu A101
(Acrylamic natri acrylat copolime),
FeS0O,4.7H,0, H,0,. H,SO4 va NaOH
dung dé pha ché dung dich diéu
chinh pH.

2.4. Phuong phap thuc nghiém

L4y 200 ml dung dich nuéc thai dét
nhudém chua qua xu ly cé cac thong
s6 pH, COD va d6 mau dugc mo ta &
bang 1, diéu chinh pH tir 3 dén 9 bang
dung dich H,SO4 1M va NaOH 1M.
Thém lugng chinh x&c dung dich
PAC, Aly(SO4)s va Fex(SO,)s. Khudy
& tbc do 300 vong/phdt trong thoi
gian 3 phat. Sau d6, thém vao hon
hop luong chinh xac chét tro keo tu
anion A101, khay cham v&i téc do 45
vong/ phut trong thoi gian 10 phat.
Nudc thai dugc loc, lay dich loc xac
dinh hiéu qua xt Iy d6 mau, phan con
lai dé lang, gan ldy 16p nudc trong
phan tich COD.

L4y 200 ml mau nuéc thai sau keo ty,
diéu chinh pH tir 2 dén 6 bang dung
dich H,SO4 1M va NaOH 1M, thém
lan lwot Fe?* (ndng do tir 5 mg/l dén
40 mg/l), H,0; (50 mg/l dén 400
mg/l). Khudy trong 2 gio véi toe do
300 vong/phat. Sau 2 gio, ding phan
tng, nang pH cua hé Ién 7+8 bing
NaOH 5 N dé két tia Fe**. Mau nuéc
sau khi chinh pH duoc loc, lay dich
loc xac dinh hiéu qua xt ly d6 mau,
phan con lai dé ling, gan lay 16p nudc
trong phéan tich COD.

2.5. Phan tich théng ké

Két qua thuc nghiém duogc xir Iy bang



phan mém Origin Pro 8.0.

3. KET QUA VA BAN LUAN

3.1. T6i wu cac diéu kién tién xir ly
bang phwong phap keo tu

3.1.1. Anh hwéng ciaa pH dén hiéu
qua keo tu

Diéu kién tién hanh: COD=1002
mg/l, 36 mau=4712(Pt-Co), nong do
PAC=500mg/l, Al;(SO4)3=1600 mgl/l,
Fex(S04)3=1400 mg/l, tro keo tu
anion A101=10mg/l. pH cua nudc
thai dwoc khao sat tir 3 dén 9. Két qua
anh huéng cua pH dén hiéu qua xu ly
d6 mau va COD bang phwong phap
keo tu duoc trinh bay trén hinh 1 va 2
tuong tng.

P AC 500mg/I
[ AI3(504 ) 1600mg/1

100 - A
E= Fe3(50 4)31400mg/1
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Hinh 1: Anh huong cia pH dén hiéu
qua xur Iy d¢ mau cua cac chat keo tu

FZZAPAC 500 mg1

0 [1A1,(50,); 1500 mg/l
E=F2,(50,,); 1400 mgl

A =
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Hinh 2: Anh hwong ciia pH dén hiéu
qua xur Iy COD cua cac chat keo tu
Tur két qua hinh 1 cho thay hiéu qua

101

xtr 1y d6 mau cua ba chat keo tu la
rat cao (tir 88,36 + 95,31%) va gan
nhu tuong duong, trong d6 PAC dat
hiéu qua xtr ly cao nhat va Fe;(SO4)3
cho hiéu qua thap nhat ¢ tat ca cac
giéa tri pH.

Tir két qua hinh 2 cho thay véi chat
keo tu PAC thi hiéu qua xi ly COD
giam dan khi tang pH tir 3 dén 6, dat
hiéu qua xu ly tot nhat tai pH = 7
(tring voi pH ban dau cta nudc thai
va khong can diéu chinh pH trudc khi
xtr ly) khi COD giam con 400,8 mg/I
Vv6i hiéu qua dat 60%. Néu tiép tuc
tang pH tir 7,5 dén 9,5, luc nay PAC
s& tao thanh két taa rat nhanh va lang
xudng dan dén hiéu qua xir ly giam.
Ddi véi cht keo tu Aly(SOy)s thi hiéu
qua xu ly ting dan tr 3 dén 4, dat
hiéu qua xa ly tot nhat tai pH=4,
COD giam con 356,31mg/l hiéu qua
xu ly dat 64,44%, sau do6 khi tang pH
thi hiéu qua xu ly giam dan. Khi st
dung chit keo tu Fe,(SO4)s thi hiéu
qua xtr 1y tang khong dang ké khi pH
taing dan tr 3 + 55 (tr 58,88 +
61,22%), hiéu qua xir Iy dat cao nhat
tai pH = 5,5, COD giam con 388,58
mg/l dat hiéu qua xtr ly 61,22%, sau
d6 khi ting pH thi hiéu qua xu ly
giam dan. Nhu vay, pH=4; 55va 7 1a
téi uu d6| VoI A|2(SO4)3, FEz(SO4)3 va
PAC tuong tng.

3.1.2. Anh hwéng cia ndng dd chat
keo tu

Diéu kién tién hanh: COD=1002
mg/l, d0 mau=4712(Pt-Co), pH=4;
5,5va’7 d@l Voi A|2(SO4)3, FEz(SO4)3
va PAC tuwong tng, nong do PAC tir



300 dén 900mg/l, Aly(SO4)s tir 800
dén 1800 mg/l, Fe,(SO4)3 tir 1000 dén
1600 mg/l, tro keo tu anion
A101=10mg/l,. Két qua anh huong
cua ndng do chat keo tu dén hiéu qua
xir Iy d6 mau va COD dugc trinh bay
trén hinh 3 va 4 tuong Gng.

PAC
—1 Aly(80y),
=R
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Hinh 3: Anh huéng cia nong do cac
chdt keo tu @én hiéu qud xi ly dé mau

PAC
[ A15604);

B Feqli0y)

704

60
s0d o ]
0

304

Hecod %%

204

10 4

U T T T T T T I T T T I T T T T
00 400 600 BOO 1000 1200 1400 1600 1800

nong do (ma/l}

Hinh 4: Anh heong cia néng do cac
chdt keo tu dén hiéu qud xiz Iy COD
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Tur két qua hinh 3 va 4 nhan thay hiéu
qua xir ly d6 mau (déu dat >90 %) va
COD (59,78+62,67%) cua ca ba chat
keo tu twong duong nhau & c4c nong
d6 téi wu. Poi voi PAC, dat hiéu qua
xt ly tt nhét tai ndng do 500mg/1 khi
COD giam con 389 mg/l véi hiéu qua
dat 61,18%. Khi néng d6 PAC I6n
hon 500mg/l hiéu qua xi ly COD
giam do lam tai 6n dinh hé keo khi
nong d6 chat keo tu lon. Pbi voi
Aly(SO,); dat hiéu qua xir ly tét nhat
tai ndng d6 1600mg/l khi COD giam
con 403 mg/l véi hiéu qua dat
59,78%. Pdi v6i Fey(SO4)s dat hiéu
qua xa ly tét nhit tai nong do
1400mg/l khi COD giam con 374
mg/l véi hiéu qua dat 62,67%.

Nhu vay, mac du hiéu qua xu ly ctaa
ba chat keo tu 1a twong duong tai Cac
nong d6 tbi wu, nhung so Vi
Aly(SO4); va Fey(SOy)s, khi st dung
PAC trong xu Iy nudc thai dét nhuom
¢6 nhiéu wu diém nhu khéng can diéu
chinh pH trudc xur ly, lwong PAC st
dung it hon (lam giam 0 nhiém thu
cap do su c6 mit cua luong 16n chat
keo tu), thoi gian keo ty nhanh. Két
qua nay ciing twong tu nhu cong bd
cua cac tac gia Radin M.S.R.M[6].
Do do, ching t6i chon PAC cho cac
nghién cuau tiép theo.

3.1.3. Anh hwéng caa chat trg keo
tu

biéu ki¢n tién hanh: COD=1002
mg/l, d6 mau=4712(Pt-Co), pH=7,



nong do PAC=500mg/l. Nong do chat
trg keo tu A101 thay doi tir 0+25mg/l.
Két qua xac dinh hiéu qua xu ly COD
va do mau duoc thé hién bang 2.

Tir bang 2 cho thay khi ting nong do
chét tro keo tu A101 tir 0 dén 10 mg/l
thi hiéu qua xt ly COD tang 10 rét tir
40,92% dén 64,37 %, d6 mau tang tir
77,50% dén 91,62%. Tuy nhién, khi

bo A - X ~ A

oo | 000 M | i | o din 5 mot 1 i
(mgl) | (8) | P o -7 MR GE 2o T i It qua
Co) xt ly COD giam cham (COD 62,28 +
1 | 2 | 254 | 3316 | 177 | 42,72 55,29%), d6 mau gan khong
2 |25 212 (4421 147 | 5243 0iam(90,77 + 88,12%). Hiéu qua X
3 | 3| 190 5000 116 | 6246 ly dat cao nhét tai ndng do trg keo tu

4 35| 228 | 4000 | 147 | 5243 )
5 560 | 3158 | 160 | 45.31 A101 la 10 mg/l, khi d6 COD giam
6 204 | 2263 | 163 | 47.25 con 357mg/l véi hiéu qua xir ly dat
7 324 | 14,74 | 178 | 42,39 64,37%, d6 mau giam con 395 (Pt-

Co), hi¢u qua xur 1y dat 91,62%.
Bang 2: Anh hwéng nong do tro keo ty anion A101
Nong do tro keo tu Do mau Has mau
TT COD (mgl/l) Hcop (%) :
A101(mg/l) (Pt-Co) (%)

1 0 592 40,92 1060 77,50

2 2 581 42,02 935 80,15

3 5 523 47,80 435 90,77

4 10 357 64,37 395 91,62

5 12,5 378 62,28 435 90,77

6 15 411 58,98 435 90,77

7 20 426 57,49 435 90,77

8 25 448 55,29 560 88,12

Nguyén nhan A101 la chat tro keo
anion, cac hat keo gittra PAC va thudc
nhuom trong moi truong pH trung
tinh mang dién tich duong, do d6 khi
c6 chét tro keo tu thi qua trinh dong
tu hat keo t6t hon dan dén khi ting
nong do chat tro keo tu thi hiéu qua
Xt ly COD va d6 mau tang 1én. Tuy
nhién, khi nong do tro keo tu qué cao
thi lam tang do nhét cua dung dich,
cac polime s€ bao boc céac hat keo lai
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lam tai on dinh hé keo dan dén hiéu
qua xu ly COD bj giam.

3.2. T6i wu cac diéu kién xir Iy nwéc
thai sau keo tu bing tac nhan Fenton
3.2.1. Anh hwéng caa pH

Diéu kién tién hanh: COD=380 mgl/I,
d6 mau=309(Pt-Co), Fe**=20 mg/I,
H,0,= 200mg/l, thoi gian phan ung
120 phdt. pH cta nudc thai duoc
khao st tir 2 dén 6. Két qua duoc thé
hién ¢ bang 3.



Bang 3: Anh huéng ciia pH d@én hiéu qua xi Iy COD va
dé mau bang phirong phdp Fenton

X A 2+ X A A X
o © | O | coD (i) | Hooo ) | (mrce) | Hosma ()
5 50 275 27,63 302 2,27
10 100 231 39,21 181 41,42
15 150 202 46,84 136 55,98
20 200 141 62,89 47 84,79
25 250 137 63,94 66 78,64
30 300 150 60,53 112 63,75
35 350 215 43,42 97 68,61
40 400 257 32,37 87 71,85
Tir bang 3 cho thay khi tang pH tir 2 H,O, cham hon so véi phac

+3 thi hiéu qua xt ly COD va d6 mau
tang dan va dat hiéu qua xir Iy tot nhat
tai pH 3 vgi COD giam con
190mg/l dat hiéu qua xu ly 50,00%,
d6 mau giam con 116(Pt-Co) dat hiéu
qua xtr ly 62,46%. Khi tiép tuc ting
pH tir 3 dén 6 thi hiéu qua xir ly COD
va do mau giam.

O pH 16n hon 3, sy hinh thanh géc
HO" dién ra cham dan do Fe®* bi mat
hoat tinh x0c tac khi tao thanh
Fe(OH)s két tua, 1am giam luong HO'
sinh ra, giam qua trinh oxi hda cac
chét hitu co hoa tan trong nudc thai,
dan dén gia tri COD giam. Clung xu
huéng d6, khi pH nhé hon 3, phan
tng trong hé Fenton ciing dién ra
cham do hinh thanh phac dang
[Fe(H;0)6]*, phuc ndy phan ang véi

[Fe(OH)(H,0)s]** (ton tai ¢ pH = 3),
dong thoi l1am ting téc do phan ang
tiéu thu HO® bai H,0; nén lugng gdc
tu do HO' sinh ra giam [12,14]. Hiéu
qua xt ly dat cao nhat tai pH=3 (COD
dat 50,00%, d6 mau dat 62,46%), do
d6 chon pH = 3 1a pH téi wu ddi véi
qua trinh Fenton. Két qua nay ciing
tuong ty nhu cong bd cua cac tac gia
Ipek Gulkaya [14]

3.2.2. Anh hwéng ty 1¢ Fe*/ H,0,
Diéu kién tién hanh: COD=380 mgl/l,
d6 mau=309(Pt-Co), pH=3, Fe?*=20
mg/l. Thot gian phan ung Fenton 120
phat. Anh huong cua ty 16 Fe**/ H,0,
Ién hiéu qua loai bo mau va COD
duoc khao st theo ty 1& 1:1 dén 1:30.
Két qua dugc thé hién ¢ bang 4.

Bang 4: Anh huong cua ty 16 Fe?*H,0, dén hiéu qud xir Iy COD va dé mau

rro | VRFEMRO T oon gy | Heoo @) | DO PE o
mg/l) Co) '
1 1:1 337 11,32 177 42,72
2 1:5 290 23,68 149 51,78
3 1:10 185 51,32 82 73,46
4 1:15 254 33,16 135 56,31
5 1:20 301 20,79 168 45,63
6 1:30 327 13,95 194 37,21
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Tur két qua bang 4 cho thay, hiéu qua
xt Iy COD va d6 mau dat cao nhit tai
ty 16 Fe”/H,0, la 1:10, véi COD
giam con 185 mg/l twong ung Voi
hiéu qua xtr ly la 51,32%, d6 mau
giam con 82(Pt-Co) dat hiéu qua
73,46%. Piéu nay c6 thé giai thich
khi ting ndng do H,0, tir 20mg/1 dén
200 mg/l, hiéu qua xi Iy COD tang tur
11,32% 1én 51,32% va d0 mau tang tir
42,72% 1én 73,46% do tao nhiéu gdc
HO® hon. Tuy nhién, néu ting nong
d6 H,0, tir 200mg/1 dén 600 mg/I thi
hiéu qua xir Iy COD va do mau giam.
Khi d6 luong H,0, du nhiéu s& co
phan tng gitta H,0, véi géc HO™ vira
méi sinh, dong thoi mot phan cac gbc
tu do HO' ¢6 xu huéng két hop lai véi
nhau tao thanh H,O, cling din dén
giam sé luong goc tu do HO™ trong hé
dan dén hiéu qua xa ly COD va do
mau giam. Hiéu qua xu Iy COD va do
mau dat 16n nhét khi ty 16 Fe**/ H,0,
la1:10.
H,O, + HO°' — H,O + HO;
HO'+ ' OH — H,0;

3.2.3. Anh hwéng nong d¢ caa Fe®*
va H,0O,

Piéu kién tién hanh: COD=380 mgl/l,
d6 mau=309(Pt-Co), pH=3, ty l& Fe**/
H.O, la 1:10. Thoi gian phan ung
Fenton 120 phat. Anh huong cua
ndng do6 Fe** va H,O, 1én hiéu qua
loai bo mau va COD dugc thé hién &
bang 5.
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Bang 5: Anh huong ciia nong dg Fe**
va H,0, dén hiéu qua xir ly COD va

do mau
Nbng | Néng S
do ds COD | Hcop | mau d°
Fe?* | H,0, | (mg/l) | (%) | (Pt- (rgj)“)
(mg/l) | (mg/l) Co)
5 50 275 | 27,63 | 302 | 2,27
10 100 231 | 39,21 | 181 | 41,42
15 150 202 | 46,84 | 136 | 55,98
20 200 141 | 62,89 | 47 | 84,79
25 250 137 | 63,94 | 66 | 78,64
30 300 150 | 60,53 | 112 | 63,75
35 350 215 | 4342 | 97 | 68,61
40 400 257 | 32,37 | 87 | 71,85

Khi ting ndng do6 Fe** tr 5 mg/l dén
20 mg/l (H,0, 1a 50 = 200 mg/l) hiéu
qua xir Iy ting 15 rét (COD 27,63% +
62,89%, d0 mau 2,27% =+ 84,79%).
Khi tiép tuc ting ndng do Fe”" tir 25
mg/l dn 40 mg/l (H0; Ia
250mg/1-400 mg/l) thi hiéu qua xu ly
COD giam dan tr 63,94% dén
32,27%, trong khi hi¢u qua xu ly do
mau thay d6i khéng nhiéu.

biéu nay duoc giai thich khi ting
ndng d6 Fe”* va H,0,, s& tao ra nhiéu
goc tu do HO', thic day nhanh qué
trinh pha v& cac chat hiru co. Tuy
nhién, khi ndng d6 Fe** va H,0, 16n
s& xay ra qua trinh phan ung giira Fe®*
va H,0, véi goc HO', lam giam hiéu
qua xur 1y COD va d6 mau. Hon nita,
khi ndng do Fe* I6n s& lam phat sinh
luogng sat hydroxit két taa quéa nhiéu,
lam ting chi phi xt ly bun. Do do,
ndng do ti wu cua Fe?* va H,0, ddi
véi qué trinh Fenton twong tng la 20
mg/l va 200 mg/I.

Fe* +HO' — Fe® +OH
H,0, + HO® — H,O + HO,




3.2.4. Anh hwéng thoi gian phan
ung

Diéu kién tién hanh: COD=380 mgl/l,
d6 mau=309(Pt-Co), pH=3, Fe’*=20
mg/l, H,0,=200 mg/l. Anh huong cua
thoi gian phan ung Fenton dén hiéu
qua loai bo d6 mau va COD duoc
khao sat trong khoang 15 phat+180
phit. Két qua dugc thé hién trong
bang 6.

Bdng 6: Anh huoéng cua thoi gian
phdn izng Fenton dén hiéu qud xr 1y
do mau va COD

rrl T oD | o | miu | e

(ohiy | M9 | 6 | | (0

0)

1 15 249 | 3447 | 302 | 2,27
2 30 244 | 35,79 | 264 | 14,56
3 45 234 | 38,42 | 227 | 26,53
4 60 186 | 51,05 | 157 | 49,19
5 90 160 | 57,89 | 112 | 63,75
6 120 138 | 63,68 | 97 | 68,61
7 180 136 | 64,21 87 71,85

Tir két qua bang 6 cho thay khi ting
thoi gian phan ung tor 15 + 120 phat
hiéu qua xtr 1y ting dan (COD 34,47
+ 63,68%, d0 mau tang tu 2,26 +
68,61%). Nhung khi tang tir 120+180
phut thi hiéu qua xir Iy gan nhu khong
tang thém (COD 63,68 + 64,21%).

Khi thoi gian phan tng qua ngan, cac

chét hitu co

trong nudc thai s€ khéng phan ng
hoan toan vai tac nhan Fenton, néu
thoi gian phan ang qua dai s€ lam
tang chi phi dau tu trong khi hiéu qua
xt ly khéng duoc cai thién dang ké.
Mat khéc, theo thoi gian phan ang
H,0, s& bi phan huay dan thanh H,0
va O, ciing lam giam hiéu qua cua
qua trinh. Do d6 thoi gian phan (ng
Fenton 1a 120 pht 1a téi wu.

3.3. Panh gia hiéu qua xir ly nwéc
thai dét nhuém bing phwong phap
keo tu két hop véi tac nhan Fenton
Nudc thai dét nhuom sau khi xi ly
bang keo tu véi PAC tit ca cac thong
s6 cua nuéc thai déu giam (bang 7),
mic du chua dat dugc tiéu chuan cho
phép  theo  QCVN13-MT2015/
BTNMT (cot B), nhung giai doan tién
xtr 1y nay da loai bo ddng ké mot phan
dang ké chat ran lo ling, COD va dic
biét 1a @6 mau (93%) cua nudc thai
tao diéu kién thuan loi cho giai doan
xt ly tiép theo bang oxy héa nang cao
Fenton. Sau qua trinh xir ly bang tac
nhan Fenton (Fe?*/H,0,) cho thay cac
théng s6 nudc thai sau xir ly déu dat
tiéu chuan cho phép theo QCVN13-
MT2015/ BTNMT (cét B).

Bang 7: Cac thong sé nuéc thai sau xir Iy bang phirong phdp keo tu PAC va tac
nhan Fenton

‘ R Két qua xur Iy nuoc | QCVNI13-
P Pau vao Ke.,t q'ualtlen thai sau keo ty bang MT2015/
TT Thong so6 xu ly bang , A
tac nhan Fenton BTNMT
keo tu PAC R
(cot B)
1 pH 6,7+75 5,6 7,5 55+9
2 TSS (mg/l) 377 207 89 100
3 COD (mg/l) 1002 380 143 150
4 BOD;s (mg/l) 292 62 27 50
5 Do mau (Pt — Co) 4712 309 49 150
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4. KET LUAN

Nudc thai dét nhuém 1a dbi twong khd
xir ly. Két hgp phuong phap keo tu voi
oxi hda nang cao Fenton c6 thé xir ly
triét &é nudc thai dét nhuém. Trong s6
cac chét keo tu da khao sat, PAC c6
nhidu wu diém trong tién xir ly, hiéu
qua xt ly COD dat 62%, do0 mau dat
93%. Cac diéu kién ti uu xir ly nudc
thai sau keo tu bang phwong phap oxi
hda nang cao Fenton: pH=3, ty I¢ phan
tng Fe*/H,0, = 1:10, ndng do
Fe?*=20mg/l, néng d6 H,0,=200mg/l,
thoi gian phan ng la 2 gio. Cac thdng
s6 cua nudc thai sau khi xar Iy bang
phuong phap keo tu két hop véi oxi
héa nang cao Fenton déu dat
QCVN13-MT2015/BTNMT (cot B).
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