Tap chi khoa hoc Pai hoc Thii Ddu M6t S6'4(35)-2017

PANH GIA KHA NANG XU LY COD CUA NUOC RI RAC

BANG QUA TRINH FENTON KET HQP AXIT OXALIC
Pham Vii Tan'Y, Nguyén Thi Khanh Tuyén®
mTru’U‘ng Pai hoc Thi Dau Mgt
Ngay nhdn bai 20/4/2017; Ngay gui phan bién 10/5/2017; Chdp nhdn dding 30/6/2017
Email: tuyenntk12012002@gmail.com

Tom tit

Nuwoc ri rac tir cac bai chon ldp la nwdéc thai ¢6 déc tinh cdp tinh va d@é bén cao. Néu
khong xi Iy dgc té co thé tham vao nweéc ngam hodc hoa trén véi nweéc mat 1am 6 nhiém dat,
nuwdt ngam va nuwdc Mdt va gay ra cac mui héi théi. Cac qud trinh oxi hoa nang cao (AOPs) la
mét trong nhitng phirong phdp hiéu qud d@é xi 1y cac hop chat hitu co khé phdn hiy va céc tac
nhan Fenton thé hién kha ndng xir Iy nwéc ri rac rat cao. Nghién ciru duroc thuc hién trén hai
mé hinh gian doan va lién tuc, mé hinh gian dogn nham xdc dinh cdc diéu kién t6i wu, van hanh
mé hinh lién tuc Véi cdc diéu kién da xdc dinh nham ddanh gid hiéu qua the té. Thi nghiém gian
doan cho hiéu sudt cao nhat 1& 80% véi pH ban dau 1a 4, nong dé Hy0, t6i wu la 180 mg/l,
nong dé Fe3+ 1a 20 mg/l, nong do H,C,041a 60 mg/l. O md hinh lién tuc, hiéu sudt xi Iy COD
cao dat 86.3+1.3% va nong d¢ COD dau ra la 34+3.2 mg/l (<50 mg/l) dat QCVN 25:
2009/BTNMT. C6 thé két lugn rang viéc sir dung céc tac nhan quang Fenton va axit oxalic cho
hiéu qua xir Iy COD cao hon Véi cac cdng nghé khdc dé xik Iy nieoc ri rac khac.
Tar khoa: oxy hod ndng cao, quang Fenton, nudc ri rac, axit oxalic
Abstract

ASSESSMENT OF COD IN LEACHATE TREATMENT BY FENTON PROCESS
COMBINED WITH ACID OXALIC

Leachate from landfills is an acute and persistent wastewater that can be absorbed into
groundwater or mixed with surface water, which can contaminate soil, groundwater and surface
water and causing stench. Advanced oxidation processes (AOPs) have been considered as the
most aggressive methods in the various proccess for treating persistent organic compounds. The
Fenton reagent has evolved as one promising AOPs for the treatment of leachates persistant
contaminations. Rearching was conducted in both batch and continuous models; the batch model
was applied to determine the optimal conditions of this process, the continuos model was
operated to assess the actual efficiency. The highest efficiency in batch model was 80% with
initial pH of 4, optimal H,0, concentration of 180 mg/l, Fe** concentration of 20 mg/l , H,C,0,
concentration of 60 mg/l. In the continuos model, the COD removal efficiency was 86.3£1.3%
and the output COD concentration was 34+3.2 mg/l (<50 mg/l) which meets the requirement of
QCVN 25: 2009/BTNMT. It could be concluded that the combination of photo-Fenton and acid
oxalic reagents increased the COD removal efficiency higher than other leachate treatment
technologies.
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1. Gigi thigu

Chén l1ap hop vé sinh 1a mét lya chon hitu hiéu va dic biét dugc &p dung rat phd bién o
qudc gia dang phat trién trén thé gigi trong viéc xt ly chat thai rin sinh hoat va nuéc ro ri tao ra
tir cac bai chon Iap 1a nudce thai co d6 bén cao biéu hién doc tinh cap tinh va lau dai. Nudc ri rac
néu khong duoc xtr 1y s& thim vao nudc ngam hodc hoa tron voi nude mat va gop phan lam 6
nhiém dét, nwéc mit va nudc ngam. Ngoai ra, nudce ri rac gay ra mui hdi va huyén phu trong
khong khi, mac du nhitng anh hudng nay cé xu hudng tam thoi va cuc bo. (Yang Deng, 2006).
Thanh phan caa nudc ri rac tai cac bai chon Iap chét thai ran tai cac d6 thi anh huong boi thoi
gian va dja diém cu thé. Cac hop chét hitu co kho phan haty sinh hoc, amoniac va kim loai ning
trong nudc ri rac 1a ba van dé chinh lién quan di dén viéc xu ly va thai bo. Ham luong chét hizu
co trong nudc ri rac thudng dugc mo ta bang nhu cau oxy héa hoc (COD), nhu ciu oxy sinh
hoc (BODs) hoic téng cacbon hitu co (TOC). N6i chung, COD cao dao dong tir 3000 — 60.000,
ty 16 BODs/COD cao (>0.6), mot phan I6n cac chat hitu co phan tir thap dic trung cho nudc ri
rac “tré” (1 — 2 nam tudi). Nguoc lai, COD vira phai (100 — 500 mg/l), ty 16 BODs/COD thip
(0.3) va mot phan Ién cac chat hitu co cao phén tir dic trung cho nudc ri réc tir cac bai chon 1ap
lau ndm (>10 nam tudi). (N. Calace, 2001) (Tchobanoglous, 2002). Amoniac ¢6 nong dé 1én
dén 2000 mg/I cd thé ton tai trong nudce ri rac vai thoi gian dai va co thé gay doc cho qué trinh
sinh hoc dé xir Iy nuéc ri rac. Do d6, amoniac dwoc coi la thanh phan quang trong nhat trong
nudc ri rac trong thoi gian dai (Peter Kjeldsen, 2002).

Cac nghién ctu trong phong thi nghiém vé qué trinh xir ly sinh hoc va héa hoc da duoc
bao c4o tir nhitng nam 1970. Cac qué trinh sinh hoc ¢6 thé ¢6 hiéu qua ddi véi nudc ri rac tré
tudi voi ty 16 BODs/COD cao (Yang Deng, 2007). Tuy nhién cac qué trinh nay c6 thé khéng
hiéu qua voi nudc ri réc c6 ty 16 BODs/COD thap hoic cd ndng d6 cao cac thanh phan doc hai.
Pic biét, qua trinh oxy hoa nang cao (AOPs) duoc biét dén 1a mot ky thuat manh mé trong c6
kha ning phan hay rat nhiéu hop chat khé phan huy tir nuéc ri rac bén viing va la lya chon
tuyét voi dé xir Iy nudce thai 6 d6 bén cao. Hon nita, qué trinh oxy hoa ning cao (AOPs) da
dugc chitng minh riang cé thé dat hiéu qua cao dé loai bo cac chat hitu co khoi nudce ri réc so
Vvé6i cac cong nghé hda Iy khac (keo ty, hap thu than hoat tinh, mang loc, va céc qua trinh tach
khac) (Englehardt, 2006). Dic biét, khi cd su két hop cua tia buc xa UV véi céc tac nhan phan
g cuia Fenton két hop véi axit oxalic 1a phuwong phap tao ra goc hydroxyl va phuc ferrioxalat
gop phan lam ting hiéu qua xu ly. Trong s6 cac AOPs, phan ung ddng nhit Fenton (hé
Fe(11)/H,0) 1a mot trong nhitng qué trinh quang trong dé tao ra cac goc tu do hydroxyl *OH.
Bén canh d6 ngudi ta ciing biét rang phan tng caa Fenton khi két hop véi tia birc xa UV (photo
— Fenton) thi hiéu qua xtr Iy dugc tang cao do sy téi tao lién tuc cua Fe®* qua qué trinh khir cua
Fe** va tao thém cac goc *OH mai véi H,0,. Tuy nhién viéc san sinh ra cac photon véi ngudn
anh sang cuc tim doi hoi mot nhu cau nang luong dién 16n. Thay thé cho dén UV, cong nghé
nang luong mit troi c6 thé duoc sir dung dé lam giam chi phi qua trinh xir 1y. Do d6, su xu ly
quang hoéa cac chat gay 6 nhiém bang anh sang mat troi da duoc sir dung thanh cong 1a mét qua
trinh ¢6 kha thi vé mat kinh té vi ning luong mat troi 12 nguén nang luong tu nhién doi dao va
c6 thé dugc str dung thay vi cac ngudn anh sang nhan tao gay tén kém va nguy hiém. Tuy
nhién, H,0, c6 hé s tiéu hay thap va n6 chi sir dung cac photon birc xa mat troi tir 350 — 400
nm, khoang 3% butic xa mit troi (.M. Monteagudo, 2008). Ferrioxalat 1a mot phuc chat cam
quang c6 thé mo rong viéc sir dung dai quang phdé mat troi 18n téi 450 nm (18% buc xa mat

24



Tap chi khoa hoc Pai hoc Thii Ddu M6t S6'4(35)-2017

troi) lam tang hiéu qua oxy hoa cua qué trinh quang Fenton. Bén canh d6, hop chét ferrioxalat
cung cap thém céac ngudn oxy héa H,0, va chit xdc tac Fe?* cho phan tng Fenton dé sinh ra
nhiéu gbc OH hon theo cac phan tng sau: (Carina A. Emilio, 2002)

[Fe(C204)3]* + hv — Fe(Il) + C204* + 2C,04>

C,04* + [Fe(C,04)s]* — Fe(Il) + 3C,04% + 2CO,

C204*_ + 02 — 02*- + 2C02

O,* + H" — HOZ*

HO," + HO," — H,0, + O,

H,0, + Fe(I) — Fe(IIl) + 'OH + OH"

Trong nhitng nim gan day, ferrioxalat da duoc sir dung rong réi trong phan (ng phan tng
Fenton lién quan dén céc hop chat sit nhung c6 rat it thdng tin vé ferrioxalat cua hé quang
Fenton bang nhitng cach trinh bay méi véi ion sit.

2. Vit li¢u va phuwong phap

2.1. Vit ligu: Nudc ri rac: duoc lay sau khi xu ly tai bé héa ly tir nha méy xu 1y nudc ri
rac tai khu lién hop xir ly chat thai rin Nam Binh Dwong. Hoa chat sir dung: axit sunfuric
H,SO, (98%), Natri hydroxit NaOH, axit oxalic C,H,0,.2H,0 (99.5%), Sat(lll) clorua
FeCl;.6H,0 (99%), Hydro peroxid H,0, (30%) tit ca déu xuét xu tir Trung Quédc.

2.2. Phuwong phap phéan tich

Phirong phdp xdc dinh COD: Nhu cau oxy héa hoc (COD) xéac dinh theo phuong phap
trac quang hoi luu kin bang thudc thir dicromat. Lugng du H,O, trong mau c6 thé anh huong
dén viéc xac dinh COD theo phan tng: Cr,0;% + 3H,0, + 8H" — 2Cr** +30, + 7H,0

Pé loai anh huong cua H,0, du, mau sau qua trinh xir Iy phan ung véi NaOH 1N dén pH
10 - 11 va dun kin & 60 — 70 °C, thoi gian 10 phat dé loai bo hét H,O, rdi tién hanh phan tich
COD. (I. Talinli, 1992). Sau d6 xac dinh nhu cau oxy héa hoc (COD) bang phuong phap dun
hdi luu tric quang. HOn hop sau khi dun dem do mat do quang dé xac dinh luong du kali
dicromat & budc song 420 nm bang may quang phé hap thu phan tir (V-630, Jasco).

Phirong phdp xdc dinh d¢ hap thy mau: Quét phd nudc ri rac bang may quang phd hap
thu phan tir (V-630, Jasco), tim diém c6 do hap thu dat cyc dai, sau d6 do d6 hap thu cia nudc
ri rac c¢6 budc song tai diém quét phd co do hip thu cuc dai.

2.3. Bé tri thi nghiém

Thi nghi¢m gidn dogn: Binh
phan ung duoc lam bang thay tinh
chiu nhiét Bomex thé tich 1000 ml.
Pong chinh xac 600 ml nudc ri rac
va su dung dung dich H,SO, 3N va
NaOH IN dé diéu chinh pH cua ~—
nuée ri rac dén gia tri khao sat roi
cho vao binh phan ing.

Nuéc ri rac Héa chat

——— Binh phan tng

o Catu
May khudy tur

Hinh 1. M& hinh thi nghiém dang gidn doan.
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Thém cac tac nhan can thiét (dung dich | Hea Nuée
H,0, 30% va dung dich FeCls, dung dich axit chét ri rac
oxalic) vao binh phan ung.

Khudy trén méay khudy tir véi toc do cd
dinh 100 vong/phut.

Bé

Thoi gian mot dot phan (ng kéo dai 90 5 chta Bé&f‘zén Nude
phdt vai tan suat 1dy mau 1a 10 phat/lan. Binh dau ra
phan ung dugc dat truc tiép dudi &nh sang mat

troi. Cac thi nghiém duoc thuc hién lac 11 gio
trwva. Dya vao cac thi nghiém dang me, thi
nghiém dong lién tuc duogc thiét ké c6 bé phan
ung c6 cach vach ngan lam cho nudc chay
theo hinh zic zac.
Hinh 2. M6 hinh thi nghiém dang lién tuc

Nudgc ri rac dugc diéu chinh pH thich hop cho vao bé chua, tiép theo cho nuéc thai va
hoa chat c6 thé tich 7 lit vao bé chaa, bé phan ung chira 3 lit nudc thai, thoi gian Iuu 90 phut.
Nudc ri rac tir bé chira dén bé phan tng dwoc didu chinh luu lugng dong chay la 3.33x10°
m*/phit.

3. Két qua va thao luan

3.1. Két qud khdo sat ¢ thi nghiém gidn doan

Thet gian phdn #ng

Vi gié tri pH = 4. Nong do Fe®* ¢6 dinh

la: 12.5 mg/l, nong do H,0, 1a: 60 mg/l. Axit 50
oxalic: 50 mg/l; téc d6 khudy 1a 100 vong/phd; 80
nong do COD ban dau la 273.1+2.9 mg/l. Két | _ 7
qua dugc thé hién & hinh 3. Két qua cho thdy | -z
tég d6 phan ung trong 30 phut dau la I’f,;.t = 43
thap khoang 20%, sau 90 phut hiéu suat toi =
uu dat 55% va gan nhu khong thay doi trong 20
120 phat. Vay thoi gian t6i uu cho thi 10
nghiém nay la 90 phat. 0
, 10 20 30 40 50 60 70 80 90 100110120
Hinh 3. Hiéu suat xu ly COD theo thoi gian Thoi gian (phut)

Néng dp axit oxalic

Vi gié tri pH = 4. Néng‘dé Fe** ¢ dinh 1a: 12.5 mg/l, ndng d6 H,02 la: 60 mg/I. Téc
d6 khuay Ié} 1OQ v()ng/p’hut. Nong do COD la 238.7£11.2 mg/l. Két qua thé hién & hinh 4.
D1,J{a vao biéu do cho théy véi nong @6 axit oxalic 1a 60 mg/I thi ,hieu’suét Xir ly COD la cao
nhat khoang 65%. Véi nong d¢ axit oxalic 1a 70 mg/I thi hiéu suat thap nhat khoang 42%.

Co ché phan tng theo cac phuong trinh sau:

[Fe"(C,04)s]* + hv — [Fe'(C,04).]* + C,04*

C,04* + [Fe"(C,04)3]*> — [Fe"(C204)2]* + C204% + 2CO,
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C,0* + 0y, — O,* + 2C0O»

Khi nong do axit oxalic (COOH), cao
thi sau khi phan tng hét voi Fe* * dé tao
phtc ferrioxalat [Fe"'(C,04)s]*, phan du s&
phan &ng H,0, Véi theo co ché:

C,04% + HO" — CO, + CO,*

Khi ndéng d6 (COOH), qua cao thi
hiéu suat xt ly COD giam va ndng do t6i wu
cua thi nghiém nay la 60 mg/l.

Diéu kién pH

Nong do6 Fe** ¢b dinh la: 12.5 mg/l,
nong do H,0, la: 60 mg/l. Axit oxalic: 60
mg/l. Tc d6 khudy I1a 100 vong/phit. Nong
d6 COD dau vao la 342+16 mg/I.

S64(35)-2017
—— 0 mg/l —— Axit oxalic 30 mg/l
—— Axit oxalic 40 mg/l Axit oxalic 50 mg/l
—— Axit oxalic 60 mg/l —@—Axit oxalic 70 mg/l
100
o0 N
80
X 70
Jg' 60
w50
53_ 40
K= 30
20
10
0 -
10 20 30 40 50 60 70 80 90
Thoi gian (pht)

Hinh 4. Hiéu sudt xir Iy COD theo nong dg H,C,0,4

—&— pH ban du
——pH 3
—#—pH 5
100

A

—@—pH 2
pH 4
—&—pH 6

80
60
40

Hi¢u suat %

20

.
-

10 20 30 40 50 60 70 80 90
Thdi gian (phtt)

0

V6i pH = 4 hiéu suit xir ly COD cao
nhét dat 59% va pH = 3 hiéu suat dat 54%. Két
qua nay phu hop véi céc nghién ciru da bao cao
rang khi pH nam trong khoang 3 — 4 thi Fe(lll)
cha yéu ton tai & dang [Fe(C,04),] va
[Fe(C,04)s] c6 tinh quang hoat cao (A. Duran,
2008). Tuy nhién khi gid tri pH tang lén
khoang 4 — 5 thi Fe(lll) — oxalat ton tai & dang
Fe(C,04)" and [Fe(I111)(C,04)]" véi do6 quang
hoat thap dan dén hiéu suat xir ly COD thap.
Hinh 5. Hiéu suat xi Iy COD theo pH.

Néng dp H,0,

Vi gia tri pH = 4. Nong do Fe®* ¢6 dinh
la: 12.5 mg/l, axit oxalic: 60 mg/l; téc do
khudy 1a 100 vong/phdt, ndng d6 COD dau
vao la 221.7+10.1 mg/l (két qua & hinh 6).
Hiéu suat cao nhit dat khoang 86% la H,0,
v6i ndng d6 180 mg/l va 200 mg/l véi hiéu
suat 85% vai thoi gian ti uu 1a 60 phut véi
H,0, cang cao thi hiéu suét trong 10 phit dau
rat cao nhung hiéu suat khong tang véi nong
d6 200 mg/l. Biéu nay cho thay khi dat t6i
86% thi H,0, khong thé xir Iy duoc nita vi
COD con lai trong nudc ri rac bén viing.

—+—30mg/l ——60mg/l —#&—90 mg/l
120 mg/l —#— 180 mg/l —8— 200 mg/l

N
gggz“ﬂﬁa

.
-

10 20 30 40 50 60 70 80 90
Thoi gian (phii)

100

A

80
60

40

Hi¢u suat %o

Hi
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Theo mét sé nghién ciru da bao cdo rang ¢6 sy ton tai cua lidu luong H,0, tdi wu nhung
khong c6 ty 16 H,O./Fe(lll) cho két qua tét nhat. Ty Ié t6i wu hoa chat trong cac qué trinh
Fenton dugc dé xuit trong céc tai liéu Ia ty 1& H,0, va chat xdc tac nam trong khoang tir 10:1
dén 40:1. Sy du thira ndng d6 H,0, ¢6 thé 1am giam hiéu qua xu 1y theo phuong trinh:

*OH + H,0, — HO* + H,0

Géc hydroxyl (*OH) ¢6 kha ning 1am giam chét hiru co, khi ndng d6 H,0, du s& phan
g véi *OH lam giam kha ning xur ly cac hop chat hiru co. (Miguel Rodriguez, 2002). Vay
ndng do H,0, t6i wu cho thi nghiém nay 1a 180 mg/l véi ty 16 Fe>* 1a 14.4:1.

Néng dé nong dé ion Fe**

Véi gia tri pH = 4. Nong d6 H,0,
la: 180 mg/l. Axit oxalic: 60 mg/l. Téc do
khudy 1a 100 vong/phit. Nong d¢6 COD

0 mg/l 4 mg/l 12.5 mg/l
20mg/l  —+—40mg/l

dau vao la 254+6.2 mg/l. Két qua & hinh 7 100y
Dya vao két qua cho thdy higu suat | 80
xtr Iy COD cao nhat dat 78% ung véi | -8 60 /«-\M"'—/K
nong do Fe* 12 20 mg/l. Higu qua x 1y | = 49
COD téng‘dﬁn tir 0 1én dén 20 mg/l va = .
giam tai nong do 40 mg/l. Hop chat tao

0 S>>
10 20 30 40 50 60 70 80
Thoi gian (phit)

boi Fe** va axit oxalic bao gom:
Fe(C,04)*, Fe(C04)* va Fe(C,04):%:
(Edgar J. Ruiz, 2011)

Hinh 7. Hiéu sudt xi Iy COD theo néng dé Fe®*.

[Fe(C204)3]* + hv — Fe(Il) + C204* + 2C,0,%

C,04* + [Fe(C,04)3]> — Fe(Il) + 3C,04% + 2CO,

Co04* + 0y — O* + 2CO,

0,* + H" — HO,"

HOZ* + HOZ* — H0, + Oy

H,0, + Fe(I) — Fe(III) + "OH + OH"

Khi thém Fe(I11) vao s& dugc chuyén thanh Fe(Il) va 1am giam ndng d6 cta né ban dau
tao diéu kién dé cho [Fe(C,0.),] hinh thanh do6 s& 1a Fe(ll1) — oxalat oxy héa cac chit hitu co
trong dung dich. Mt khac, khi thém Fe®" 1am cho ty I1& Fe(lll) — oxalat va [Fe(C,0,)s]* giam
thap hon ty Ié C,0,/CO, "~ phan ung véi O, hon 1a phan @ng véi Fe(IIT) va do d6 ty 1& hinh
thanh va ndng do cac chat oxy giam lam cho hiéu suat xir Iy COD giam. (A. Duréan, 2008)

3.2. Két qud khdo sat ¢ thi nghiém véi cdc thong sé téi wu & mé hinh gidn doan

V6i gia tri toi wu pH = 4. Nong d6 Fe®" téi wu 1a: 20 mg/l, ndng d6 H,0, téi wu 1a: 180
mg/l, ndng do axit oxalic tdi wu 1a 60 mg/l, téc d6 khuay 1a 100 vong/phdt, nong d¢6 COD ban
dau 1a 247.7+14 mgl/|.

Két qua thé hién & hinh 8 cho thay hiéu suat xir Iy COD dudi anh sang mit troi dat 80%
cao hon khi khong c6 anh sang mit troi voi hiéu suat 61%. Trong 10 phat dau COD giam manh
& thi nghiém cd anh sdng mat troi rGt ngin dwoc thoi gian cho hiéu suat xu Iy COD téi wu
khoang 50 phdt.
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Khi khéng cé anh sang (khoéng co tia

birc Xa UV) thi co ché tao *OH do: Anh sing Khong dnh sdng
Fe** + H,0, — Fe*" + *OH + OH 1007y
Khi c6 su xuat hién cua tia buc xa UV 80
cua anh sang mat troi trong khoang busc | &
s6ng tir 290 — 400 nm thi céc ion sit trong | 5
nudc thai giam xuéng va hinh thanh cac géc | 3 40
hydroxyl (V. Kavitha, 2004): = -

Fe** + H,0 — [Fe* (OH)]*" + H*
[Fe™* (OH)T™ + hv - Fe** + *OH ’ 10 20 30 40 50 60 70 80 9?
Hinh 8, Hicu suat xir Iy COD theo  Thoi gian (phi)
7 thong so toi uu mé hinh gian doan. =

Tong hop hai phuong trinh trén dugc:

Fe®* + H,O + hv — Fe*" + H" + *OH

F92 + H,0, + 3C2042— — FGHI(C204)33- + OH + *OH

Cac ion sat dugc chuyén hda trang thai Fe** sang Fe?* va sau d6 nguoc lai Fe** sang Fe**
bang qua trinh Fenton thong thudng tao thanh mét chu ky khéng dirng.

Déi voi qua trinh Fenton théng thuong 1a qua trinh xay ra cham dan lai do Fe?* chuyén
mot chiéu thanh Fe** cho dén khi khoéng con Fe?* trong dung dich.

So véi qua trinh Fenton thong thuong thi qua trinh quang Fenton xay ra s€ tao ra
hydroxyl mét céch thuan lgi hon va tao ra hai goc *OH tir mot phan tir H,0,. D6 13 lgi thé cua
qua trinh quang Fenton.

3.3. Két qud xie Iy ¢ mé hinh dong lién tuc

Vi cac di€u kién t61 wu da xac dinh

la: pH = 4, ndng d6 COD dau vao la 100

244.9+10.6 mg/l, ndng do H,0, = 180 mg/l, <0

ndng d6 Fe** = 20 mg/l, ndng d6 H,C,04 = ©

60 mg/l va thoi gian luu 1a 90 phut. Két qua | - 60

thi nghi¢m dwoc thé hién ¢ hinh 9. Két qua | Z

xtr 1y cho thay higu suit xir ly COD dao | & 40

dong dong nhe & muc 86.31.3%. Két qua 2

thi nghiém cho thay hi¢u qua xu ly ¢ diéu

kién thich hop trén mé hinh dong lién tuc 6n 0 >
dinh theo thoi gian. Nong d6 COD dau ra la 9 105 120 135 150 165
34+£3.2 mg/l (<50 mg/l) dat QCVN 25: Thoi gian (phut)

2009/BTNMT vé chat lwong nudc ri réc.
Hinh 9. Hiéu sudt xi ly COD theo thi nghiém lién tuc.

4. Két luan
Trong thi nghiém gian doan voi COD ban dau 1a 258.4+3.6 mg/l cho hiéu suat cao nhat la
80% voi pH ban dau 1a 4, nong d6 H,0, tdi wru 1a 180 mg/l, nong d6 Fe** 1a 20 mg/l, nong do
H,C,04 1a 60 mg/l. M hinh dong lién tuc cho thiy rang véi COD dau vao la 244.9+10.6 mg/I
v6i pH ban dau 1a 4, nong d6 H,0, téi wu 1a 180 mg/l, nong d6 Fe** 1a 20 mg/l, nong do
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H,C,04 12 60 mg/l cho hiéu suat xtr Iy COD dao dong dong nhe & mic 86.3+1.3%. So vai hiéu
qua xir ly cia hé UV-vis/ferrioxalat/ H,0, str dung dén UV dé xir Iy nuée thai dét nhuom thi
hiéu suét xir Iy mau 92%, COD dau vao 1a 260 mg/l véi hiéu suat xu ly 73% so véi thi nghiém
dong lién tyc thi hiéu suat xu Iy COD cao hon khoang 13%. (Pooja Tripathi, 2004), Véi qua
trinh Fenton/TiO/UV & budc séng 254 nm thi cho hiéu SUAt XU ly COD 71%, voi hé
Fenton/ZnO/UV cho hiéu sut xir ly COD la 66%. Nhin chung véi hiéu suat xt ly COD téi uu
cuaa thi nghiém dang lién tuc cao hon tr 15 — 20% so véi hé Fenton/ZnO/UV va
Fenton/TiO,/UV. (Maha a. Tony, 2009). Véi hiéu suat 1a xu ly COD la 86.3+1.3% cho nong
d6 COD dau ra 1a 34+3.2 mg/l dap ung duoc nhu ciu xu Iy COD dau ra dat QCVN 25:
2009/BTNMT.
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