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- TOM TAT

Vat liéu xuc tac v&i the nhan Fe trén chét
mang than hoat tinh (Fe/AC) duwoc ché tao
thir nghiém va kiém tra hoat tinh bdng qué
trinh oxy héa Fenton dj thé. Nghién ctru nay
dugc thure hién nhdm danh gia hiéu qué xir
ly, tinh 6n dinh va kha nang tai st dung cua
vat ligu xuc téc (Fe/AC) déi v6i thanh phén
htru co (COD) khé phén hiy sinh hoc trong
nwéc ri réc bng qué trinh oxy héa Fenton dj
thé. Céc phuwong phap nhu: nhidu xa tia X
(XRD), kinh hién vi dién tir quét (SEM) va
hép phu da phan tir BET duoc st dung dé

nghién ciu céu trac va hinh thai ddc trung
cua vét ligu xdc tac. Qué trinh oxy héa
Fenton v6i xic téc Fe/AC dugc danh gi&
théng qua higu suét loai b6 COD cda nutc
rl r&c sau qué trinh xi ly sinh (COD = 375
mg/l; BODs ~ 8; pH = 7,62). Két qua hiéu
suét xwv Iy COD dat 59 % sau 1,5 gi& phan
tng v6i ham lwgng vét liéu xuc tac 9 o,
néng d6 H,0, 1,2 g/, pH = 8 - 9. VAt liéu
xuc tac co thé téi s dung dén Ian ther ba, khi
d6 higu suét xir ly dat duroc 14 40,53 %.

»

Tir khéa: Fenton dj thé, than hoat tinh, nwoc ri réc, hiru co khé phén hdy sinh hoc.

1. DAT VAN BPE

Nuéc ri tir cac bai chén 14p chét thai rén do
thi thuong c6 chira c4c thanh phin hitu co (COD)
khé phan hiy sinh hoc. Do vy sau khi qua céc
bude xir Iy sinh hoc bao gdm ca hiéu khi va ky
khi thi néng dd COD con trong nuéc ri réc
thudng van con kha cao. Thyc té xir Iy clia cac hé
théng cong nghé hién hiru cho thy, thanh phin
COD khé phan hity sinh hoc ¢6 thé dao dong tir
250 mg/1 t6i 400 mg/I [1] [2].

Phuong phap oxy héa thuong duoc ap dung
0 béc xir ly nang cao dé khir thanh phin COD

kh6 phén huy sinh hoc trong nuée ri réc véi cac
tac nhan oxy héa khac nhau ma higu qua nhét 1a
qué trinh oxy héa Fenton. Phan Ung nay tao ra
gdc hydroxyl OH* khi H,0, duoc xtic téc bdi tic
nhén Fe. Trong qu4 trinh xir ly, xtc téc Fenton ¢6
thé la ddng thé hay dj thé. Thuc té véan hanh xir If
nuéc thai cho thay, chi phi cho qua trinh Fenton
déng thé rét cao do tiéu thy nhidu H,0,, khé khan
trong vige tach xiic tac ra khoi san phim, tao ra
Iwong bun 16n. Ngoai ra, con ¢6 nhiimg han ché
nhu gi6i han pH cho phan tng higu qua rét thép,
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chi tir 2,5-3,5, Iugng 16n xic tic sit mat di. Do
vdy nén viéc ap dung qué trinh Fenton véi chit
xdc tac di thé trong xir Ii nudc thai hién dang rat
dugc quan tdm. Trong hé phan tmg dj thé, ngoai
qua trinh xtc tac do tuong tac cua céc tdm hoat
tinh voi thanh phan hitu co con phai ké dén 2 qua
trinh hét sirc quan trong l1a hép phu cta thanh
phén nay lén bé mat chit mang xuc tac (rén) va
ddng thoi voi qua trinh giai hip cta san pham ra
khoi bé mat xic tic D6 1a wu thé vuot trdi cla
phuong phéap do d& dang téch xuc tac ra khoi san
phim va dic biét 1a c6 thé thuc hién qua trinh
oxy héa trong méi trudomg pH trung tinh [2] [3].
Pé néng cao hiéu qua clia qua trinh Fenton dj-
thé ngudi ta thuong ding xuc téc sit trén cac chét

mang nhu Fe/SiO,, Fe/Ti0,, Fe/than hoat tinh va
Fe/Zeolit. Do chi phi san xuat thép, phd bién,
dién tich bé mit riéng 1on véi do xdp cao, 1a chét
tro va 6n dinh nhiét nén than hoat tinh (AC) ¢6
thé 1a chat mang xuc tac st tét voi chi phi ché
tao phi hop va nhur vy c6 thé thu duoc hiéu qua
xtr Iy cao [4] [5] [6].

Pé ning cao tinh kha thi clia phuong phap
khi ap dung trong thuc té xir ly, nghién ciru ndy
tap trung danh gia cu thé kha nang va hiéu qua xur
ly thanh phan & nhiém hitu co (COD) khé phan
hily sinh hoc trong nuéc ri réc bing qua trinh
Fenton dj thé voi xuc tac Fe trén chat mang than
hoat tinh (Fe/AC) trén co s& so sanh véi qua trinh
Fenton ddng thé khac.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit lidu

MAu nuée duge ldy ngay sau cong trinh xir
Iy sinh hoc trong hé thong céng nghé xir ly nudc
ri rac & Khu lién hiép xir ly chat thai Nam Binh
Duong. Mau nuéc sau khi chuyén vé phong thi
nghiém dugc xir Iy tiép trong bé bin hoat tinh c6
suc khi va loc so by dé loai bo thanh phan BOD
va cin lo limg. Thanh phin nu6c ri réc sau xir ly

so bd dugc trinh bay trong Bang 1. Mau nuéc sau
d6 dugc luu gilt & nhiét do 4°C dé sir dung trong
toan b nghién ciru.

Vit liéu dugc sir dung 1am chit mang xc tac
Fe: Than hoat tinh (AC) thwong mai san xuét
trong nuéc cé dién tich bé mit 969 m%/g va kich
thuéc 18 xdp trung binh 13 32 nm.

Bang 1. Thong s6 6 nhiém cua d6i tugng thyc nghiém.

Stt Théng so Pon vj Nuéec thii tir nha miy Nuéc thai sau khi khir BOD
1 pH - t 75 7.62
2_ | CoD mg/l 430 375
3 [ BOD mg/l 45 ~8
4 SS mg/| 35 -
Phuwong phap nghién ciru

a) Ché tgo viit ligu xiic tdc
Than hoat tinh dugc ngdm (tdm) trong dung
djch chira hdn hop FeNO3.9H20 (mFe/mTHT =
70%) va HNO3 (20%) véi ti 1é 1g/2ml & nhiét d6
phong trong 24 gid. Sau d6, tich than bang mang
loc va 1am khé tu nhién. Than hoat tinh khé dugc
~ nung & nhiét dd 6000C trong 1 gid va lam ngudi

tu nhién. Lugng Fe dugc gin trén chit mang x4c
dinh sau mdi thi nghiém. Néu ham lugng Fe trén
chit mang khong nim trong gi¢i han 3-10%, thi
tién hanh ché tao lai vat liéu véi lugng
FeNO3.9H20 dugc thay ddi cho dén khi dat gia
trj mong mubdn [5] [6].
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b) Khao sdt qud trinh xiic tdc dj thé

Trong hé phan tmg di thé, hiéu qua xir ly
thanh phan COD 1a két qua cta 2 qua trinh: Qua
trinh xtc téc'do tuong tac ciia thanh phin nay véi
cic tdm hoat tinh Fe,O; va qua trinh hip phu cia
chiing 1én bé mat chit mang xic téc (than hoat
tinh). Hon nita 2 qua trinh ndy con c6 anh huéng
twong hd 1an nhau va ciing chju anh hudng cua
cac yéu td chinh nhu pH, thoi gian, luong chét
xuc tac va lugng H,0,; sir dung. Qua trinh khao
sat hiéu qua xir ly COD ciia hé xuc tac duge thuc
hién bang mé hinh Jartest véi céc ndi dung;

Anh hweong ciia pH méi truong

Kha ning hdp phy ciia hé xic tac (QT Hap
phu): Chuan bj 5 cc thity tinh 1000 ml, cho vao
mdi cbc 500 ml nuéc ri réc, didu chinh pH dén
cac gia tri 7, 7,5 ; 8; 8,5 va 9 [2] [6]. Thém vio
mdi cdc mdt lugng vt ligu xic tic Fe/AC tuong
mg v6i ham lugng Fe 1a 1 g/l va khudy véi te
d6 150 vong/phit [6]. Sau 120 phat loc ldy dung
dich dé x4c dinh ndng 46 COD trong ting cbc.

Hoat tinh xtc tic (QT Fenton): Chuén bj 5
cbc thiy tinh 1000 ml, cho vao mdi cbe 500 ml
nude ri rac, diéu chinh pH dén céc gié tri 7; 7,5 ;
8; 8,5 va 9. Thém vao mdi cdc mot lugng vt liéu
xdc téc Fe/AC tuong tng v6i ham lugng Fe 1a |
g/l va khudy véi téc dd 150 vong/phut [5] [6].
Sau 15 phat (dat cin bing hip phu) cho thém
H202 vao cdc tuong g véi ndng do 1,2 g/l va
tiép tuc khudy [6]. Sau 120 phut loc 14y dung
dich dé x4c dinh néng dd COD trong timg céc.

Anh heéng ciia thoi gian phan img

Kha ning hap phy cta hé xic tac (QT Hip
phy): Chuén bi 6 cdc thiy tinh 1000 ml, cho vao
méi cbc 500 ml nude ri rac, didu chinh pH dén
gid trj phi hop (dugc xéc dinh & thi nghiém trén).
Thém vao mdi céc mét lugng vét liéu xic tac
Fe/AC tuong (mg v&i ham lugng Fe 1a 1 g/l va
khudy véi téc d¢ 150 vong/phit. Sau céc khoang
thai gian 15; 30; 60; 90; 120; 150 phat loc 14y

dung dich d& x4c dinh ndng d COD trong timg
cbe [5] [6].

Hoat tinh xdc tac (QT Fenton): Chudn bi 6
cde thiy tinh 1000 ml, cho vao mdi céc 500 ml
nudc ri rac, diéu chinh pH dén gia trj phd hop.
Thém vao mdi cdc mdt lwgng vat liéu xuc tic
Fe/AC tuong tmg véi ham lugng Fe 1a 1 g/l va
khudy véi téc do 150 vong/phut. Sau 15 phit cho
thém H202 vao cbe twong ing véi ndng db 1,2
g/l va tiép tuc khudy. Sau cac khoang thoi gian
15; 30; 60; 90; 120; 150 phat loc Iéy dung dich
dé xac dinh ndng d6 COD trong timg céc.

Anh hieong ciia_leong vdt liéu xiic tdc

Kha nang hap phy cta hé xic tic (QT Hip
phu): Chuan bj 6 cdc thiy tinh 1000 ml, cho vao
mé&i cdc 500 ml nuée ri rac, didu chinh pH dén
gia trj phit hop. Thém vao mdi coc mot lugng vét
liéu xic tdc Fe/AC tuong ung véi ham lugng Fe
12 0,6; 0,7; 0,8; 0,9; 1; 1,1; 1,2 g/l va khudy véi
téc dd 150 vong/phit [5] [6]. Sau cac khoang
thoi gian phi hop (duge xac dinh & thi nghiém
trén) loc 1dy dung dich dé x4c dinh néng d6 COD
trong tirmg cbc.

Hoat tinh xtc tdc (QT Fenton): Chuén bj 6
cdc thily tinh 1000 ml, cho vao méi céc 500 ml
nuéc ri réc, diéu chinh pH dén gia trj phu hop.
Thém vao mdi cbc mot lugng vét liéu xac téc
Fe/AC tuong {mg véi ham lugng Fe 1 0,6; 0,7;
0,8; 0,9; 1; 1,1; 1,2 g/l va khudy véi téc dp 150
vong/phit. Sau 15 phit cho thém H202 vao céc
tuong img v6i ndng d 1,2 g/l va tiép tuc khudy.
Sau céc khoang thdi gian phit hop loc ldy dung
dich dé x4c dinh ndng d5 COD trong ting céc.

Anh hieéng ciia leong H,0, si dung

Hiéu quaxir ly cua hé xic tac (QT Fenton):
Chuin bj 6 cbc thiy tinh 1000 ml, cho vao mdi
cde 500 ml nudc ri rac, diéu chinh pH dén gia tri
phti hgp. Thém vao mdi cbc mot lugng vat licu
xuc tac Fe/AC c6 ham luong Fe phi hop (duge
xac dinh & thi nghiém trén) va khudy véi toc do
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150 vong/phit. Sau 15 phut cho thém H202 vao
céc ce twong Ung véi néng d6 0.9; 1; 1,1; 1,2;
1,3 g/l va tiép tuc khudy [2](6]. Sau khoang thai
gian phil hop loc 1dy dung dich dé xac dinh nong
dd COD trong tirg céc.

Kha ndng tdi sic dung cua vat liéu xiic tdc
Qua trinh xir ly COD khé phén hiy sinh hoc co
trong nudc ri rac bing hé Fenton di thé duoc 13p

¢) Phurong phdp phin tich

Céac thong sé: pH, SS, COD, BOD dugc
phan tich tai phong thi nghiém Vién Méi truomg
va Tai Nguyén, PHQG Tp HCM, theo Standard
Methods for the Exammination of Water and
Wastewater, 2005 (Mau sau qua trinh xir ly dugc
dun néng & nhiét o 70°C trong 10 phit dé dudi
hét H,0, du, rdi méi tién hanh phan tich COD);

Ham lugng Fe c6 trén chit mang duge xac
dinh bing phuong phép quang phd phat xa
plasma cam t(mg (ICP-AES), tai phong thi
nghiém Vién Méi truong va Tai Nguyén, PHQG
Tp HCM

Nghién ctru cdu triic va hinh thai dic trung
ciia vat lidu xtc téc bing phuong phép nhidu xa
tia X (XRD). Mau dugc do trén thiét bi Bruker

KET QUA VA THAO LUAN

»

di lap lai nhiéu 1an véi céc diéu kién phan (mg da
xac dinh. Vit liéu xuc tac (Fe/AC c6 ham lugng
Fe phii hop) dugc loc va rira sach, siy khé &
1050C trong 10h bing nudc cét sau mdi lan thi
nghiém. Néng do COD truéc va sau mdi lan

" phan (ing dugc x4c dinh dé danh gia sy 6n dinh

va hiéu qué cua vat liéu xuc tac.

AXS D8, dung dién cuc Cu (40kV, 40 mA), goc
quét tir 15° dén 65°, bude quét 1 0,03°, tai Vién
Khoa Hoc Vit Liéu Ung Dung, Mac Pinh Chi,
Tp Hé Chi Minh;

Xéac dinh dién tich b& mit riéng: Phuong
phap hép phu da phan tir BET dugc thyc hién
trén may ASAP 2010, tai Vién Khoa Hoc Vit
Liéu Ung Dyng, Mac Pinh Chi, Tp Ho Chi
Minh;

Nghién ctru bé mat, hinh dang va kich
thuéc SEM: Phuong phép quét bang kinh hién vi
dién tir JSM-6490 LV JEOL, Japan, tai Vién
Khoa Hoc V4t Liéu Ung Dung, Mac Pinh Chi,
Tp Hb Chi Minh.

Hinh th4i, cau triic va djc tinh héa Iy ciia vit ligu xiic tic

Vit liéu xic tic Fe/AC thu dugc cé kich
thuéc va hinh thdi bén ngodi twong tuy nhu vit
liéu than hoat tinh ban diu (Hinh 1). Cé mdt
diém khéc biét duy nhét d6 12 vat liéu xic tac c6
mau ndu d6 nhat. Didu ndy chimng to trén bé mit
clia chit mang d4 mang tac nhan Fe.

Két qua phan tich phd XRD vé thanh phin
pha tinh thé cua vat ligu xuc tac cho thiy pic 311
dac trung ctia a-Fe,0s, 12 pha hoat tinh cho phan
ting Fenton (Hinh 2).

Hinh 1. Than hoat tinh tréc va sau khi dwoc ché tao
thanh vt liéu xac tac Fe/AC. *
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S S S
2-Theta - Soale
Hinh 2. Ph nhidu xa tia X cia miu vat lidu xuc tac.

o) o

Hinh 3. Anh SEM: AC (a) va (b) ; Fe/AC (c) va (d).

Mic du két qua phan tich nhidu xa tia X cho
thdy sy hién dién cua sit oxit tinh thé trong ciu
tric caa vt liéu xdc tac, nhung khéng xédc dinh
dugc rd rang, Do vdy viéc so sanh, phéan tich anh
SEM cua than hoat tinh va vét liéu xdc tac 13 can

thiét. Anh SEM trong Hinh 3 cho thy kich thuéc
céc 18 xbp cla vat ligu xic tic giam dang ké so
v6i than hoat tinh ban dau va nguyén nhén c6 thé
I do rat nhiéu c4c hat nano oxit sét dugc tich hop
bén trong céc mao quan cia than hoat tinh.

Két qua khao sat hdp phu da phan tir (BET)
dugc trinh bay trong Bang 2 cho thy réng, qua
trinh tdm Fe 1én chit mang than hoat tinh c6 1am
giam mot phan dién tich bé mit riéng va kich
thuéce 16 x6p cua vat liéu xic tac, phi hop véi két
qua phan tich XRD va anh SEM.

Cac hat st di dién ddy mot phan khong
gian mao quan ciia vat liéu. Két qua l1a vat liéu
xic tac s& ¢6 khong gian mao quan nhé hon vt
liéu than hoat tinh ban dau.

Tuy nhién lugng Fe chi chiém gin 10 %
(lwgng vét liéu kho), do vay dién tich bé mat
riéng va kich thudc 15 x8p cna vét liéu xtc téc
van con tuong déi cao khi so sanh véi cac loai
vét liéu hdp phu khac. Diéu nay ciing anh hudng
quan trong dén hiéu qua hip phu COD, dic biét
1a trong qua trinh phan tmg Fenton thi chat xuc
tac trén céc cdu tric 15 xbp s& tiép xac véi H,0,
dugc hiéu qua hon va dén t6i viéc hinh thanh gbc
hydroxy] ciing thuén lgi hon.

Biéing 2. Dién tich bé mit, kich thuéc 16 x6p va ham lugng Fe ¢6 trong xic tac.

Miu Dign tich be miit (m%/g) Kich thuéc I8 xp (nm) Ham lugng Fe (% khoi lugng)
AC 969 ' 32,64 -
Fe/AC 710 15,31 9.8

Dénh gia anh hwéng ciia cdc yéu t6 dén hifu qua xir Iy cia qué trinh Fenton dj thé

Anh huong ciia pH méi truong

Két qua khao sat anh hudng ctia pH dén hiéu
qué xir Iy COD ciia qué trinh fenton di thé dugc
trinh bay trong Bang 3 va Hinh 4. Nhin chung,
higu sudt xir ly c6 xu hudng tang khi tang pH moéi
trudmg tir 7 t6i 9, tuy nhién mirc d ting khéng
nhiéu. Cu thé 13 higu suft xir ly tang tir 47,47 %
1én 59,47 % tuong tmg khi pH ting tir 7 t&i 8,5.
Tuy nhién khi pH tiép tyc tang tir 8 1én 9 thi hiéu

suét xtr Iy lai hiu nhu khong thay d6i va tham chi
giam con 58,93 %.

Khi sir dung vat liéu xic tac Fe/AC nhung
khong cé sy tham gia cia H,0, thi hiéu suét xir
ly dat dugc hdu nhu khong thay dbi, chi dao
dong tir 16 % tdi 17 % khi pH moi truong tang tir
7 t6i 9. Tir nhitng két qua nay c6 thé thiy ring
dung lugng hdp phu COD cua vat ligu Fe/AC
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khong bi anh huéng boi sy thay dbi pH méi
truomg trong khoang 7 dén 9. Hiéu suit hap phu
cua vat liéu ciing gop phian khong nhod vao higu
qua xir ly COD cua qua trinh Fenton di thé. Hiéu
sut xir ly Fenton tang l1én khi tang pH méi
truomg, diéu nay phu hop véi nhimg két qua
nghién clru ciia Trdn Manh Tri [3]. Ly do la toc
dd hinh thanh géc hydroxy! ting theo d¢ ting cla
pH trong qua trinh Fenton dj thé, diéu nay nguoc
lai v6i qué trinh Fenton dong thé.

Viéc xac dinh duge khoang pH moi trudng
phi hop c6 y nghia thuc té rat l6n. N6 gép phén
lam giam chi phi dau tu hé théng, chi phi vén
hanh va néng cao dugc hiéu qua xur ly. Vai két
qua thy nghiém thu dugc c6 thé cho ring khoang
pH phi hop cho qua trinh Fenton dj thé 1a tir 8
dén 9 (& khoang pH nay thi lugng Fe tan ra
khong dang ké - Bang 3), va gia tri pH = 8,5

dugc chon dé thiét 1ap diéu kién trong nhimg thi
nghiém tiép theo. '

70.00%

- FefAC
mFe/AC+ H202

60.00% -
50.00% -

40.00% +

A

Hiéu suat

30.00%
20.00%

10.00% |-

0.00%
7 75 8 85 9

pH
Hinh 4. Hiéu suft xtr Iy COD tng véi céc gia trj pH
khac nhau.

Bang 3. Anh hudng ctia pH dén qué trinh Fenton di thé.
(COD déu vao = 375 mg/l; Fe/AC 10 g/l; H,0, 1,2 g/l)

stt | pH COD diu ra COD diura | Hiéusultxirly | Higusuatxirly | Lugng Fe tan
Hap phu (mg/l) Fenton-(mg/1) Hap phy Eenton (mg/1)
1 7 316 - 197 15.73% 4747% . 6.2
2 7.5 321 178 14.40% 52753% 3.9
3 8 311 - 164 - 17.07% 5627% . -
4 8.5 315 152 16.00% 59.47% - -
5 9 311 — 154 -~ - 17.07% 258.93% - -

L -,
ey

Anh heéng ciia thoi gian phan ting

Két qua khao sat anh huéng cia thbigian
phan tng dén higu qua xir ly COD cia qué trinh
fenton di thé dugc trinh by trong Béang 4 va
Hinh 5. Hiéu suét xir ly dat duoc ting manh tir
19,73 % lén t6i 59,2 % tuong ing v6i thdi gian
phan (ng tang tir 15 phat 1én 90 phat. Tuy nhién
khi tiép tuc ting thdi gian phan {mg tir 90 phut
1én 150 thi hiéu suat xir 1y lai hau nhu khéng thay
ddi, dat khoang 60 %.

Khi str dung xic tac Fe/AC nhung khéng c6
sur tham gia ciia H,0, thi hiéu suat xir ly ¢6 xu
hudng ting voi thoi gian phan Ung ting tir 15
phit 1én t6i 150 phit. Két qua thyc nghiém cho

% tuong (mg voi thoiBian phan tmg tang tir 15
phit 1én 30 phitt. Tuy nhién khi tiép tuc tang thoi
gian phan {mg 1én thi hi¢u sudt xir ly cé ting
nhung khong dang ké va dudng nhu dat can bing
hip phu sau 120 phut. Két qua nay ciing phit hop
voi két qua thu dugc cua thi nghiém trudc.
Nguyén nhan thoi gian dat can bing hép phu
nhanh chéng voi hiéu sudt xir 1y thap 12 do lugng
sir dung vt liéu AC nho khong phi hgp véi ndng
do COD cua nudc rac.

Trong khi d6, qua trinh xir ly Fenton (c6 su
tham gia cua H,0;) dudong nhu dat dugc higu
sudt cao nhit sau 90 phut. Hay cé thé néi qua
trinh xir 1y Fenton da t6i diém két thic. C6 nghia

thdy hiéu suét xir 1y ting manh tir 4 % Ién 14,13
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1a qué trinh oxy héa COD khéng tiép tuc dién ra
mac di thoi gian khudy tron van dugc duy tri.

Ly do c6 thé 14 lugng vat liéu xdc téc Fe/AC
dugc st dung véi ham lugng Fe 10 % chua du dé
Xir ly triét dé thanh phan COD c6 trong nuéc rac.
Két qua nay ciing tuong ddng véi két qua cia cac
nghién clru truéc ddy cia Gau va Chang, 1996;
Bae va cong su, 1997; Yoon va cong su, 1998;
Wang va cong su, 2000; Lau va cong su, 2001;
Gulsen va Turan, 2004 [6]. Két qua cua Nguyén
Van Phuéc va cong su, 2007 khi xir ly COD
béng qua trinh oxy héa Fen ton déng thé cho thdy
v6i ndng d6 H,0, = 670 mg/l, Fe** = 2g/, 6 pH =
3,5, sau thoi gian phan ang 30 phat thi hiéu sudt
xir Iy COD cao nhit chi dat 67,2% [2].

Tir két qua thuc nghiém thu duoc ¢6 thé xac
dinh khoang thoi gian phan img 90 phit ph hgp

cho qua trinh Fenton di thé va dugc chon dé thiét
I4p diéu kién trong nhiing thi nghiém tiép theo.

70.00% - -

i TR
' wWfe/aC

®Fe/AC+ H202
50.00% forrars B S— . S

Théi gian (phat)

Hinh 5. Hi¢u sut x&r Iy COD (g véi céc thoi gian
phan ing khéc nhau.

Bang 4. Anh huéng cita thdi gian dén qua trinh Fenton dj thé.
(COD dAu vao =375 mg/l; pH 8,5; Fe/AC 10 g/I; H;0, 1,2 g/l)

st | Thoi gian khudy. CODdaura | CODdiura | Hi¢usultxirly | Higusubtxaly
(phat) __Hépphy (mg/1) .| - Fenton (mg/l) _ -Hip phu Fenton

I 15 ] - 360 R 301 . 4.00% 19.73%

2 30 L fiti g9 256 1413% 31.73%

3 60 T 314 208 16.27% 44.53%

4 90 il E 306 . 153 15.73% 59.20%

5 120 -~ 310 - 155 o 11.33% 58.67%

6 150 o309 150 17.60% 60.00%

Anh huong ciia him higng vt liu xic tac
Két qua khao sét anh hudmg ciia ham lugng
vét liéu xic tac dén qua trinh'Fenton dj thé dugc
trinh by trong Bang 5 va Hinh 6. Nhing két qua
thu dugc cho thdy, higu sudt xir ly COD cua v4t
liéu xic téc hay néi cach khac 1a kha niang hip
phu COD ciia chét mang (AC) khi khéng c6 mit
H;0, téng khi lugng vit liu xuc tac tang. Ly do
don gian 1a khi lugng vt ligu xic tc tang din t6i
dién tich bé mt riéng cha vit liéu tang, va diéu
_nay s& dan dén hiéu qua hap phy téc chét s& ting
theo.
Khi sir dung xic tdc Fe/AC c6 sy tham gia

cua H,0, thi higu sudt xir Iy COD ting cao hon
so v&i khi khong ¢6 mit H,0,. D6 1a do da ¢

qué trinh oxy héa Fentcn dj thé dién ra. Cy thé,
hiéu sudt xir Iy COD ting tir 19,73 — 58,40% khi
tang ham lugng vét lidu xic tac tir 6 t6i 9 g/l. Tuy
nhién khi ham luong xdc téc tiép tuc ting tir 9 t6i
25 g/l higu suét xir ly bt dau c6 xu huéng giam
nhe va dat gi4 trj tiém cén véi hiéu sudt xir ly khi
khéng c6 mit H,0,. Diéu nay dugc li giai nhu
sau: vi trong phan tmg Fenton, Fe c6 vai trd 1am
chét xiic tac dé H,0, sinh ra géc hydroxyl, vi vay

-khi ham lugng vit liu xic tic tang (6-9 g/l)

déng nghia véi viéc ting lugng xic téc thi sb
lugng gbc hydroxyl s& tang din dén hiéu suft xir
ly ting. Nhung khi tang ham lugng vt liéu xiic
tac 1én qué nhiéu (> 10 g/1) thi s& bit ddu c6 mét
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lugng gbc ty do hydroxy!l dugc hinh thanh phan
{rng ngugc véi xic tic Fe lam tiéu hao gbc tu do
hydroxyl. Pay chinh I4 Iy do lam cho hiéu sudt
xir ly ¢ xu hudng giam khi tang ham lugng vét
liéu xiic tic qua nhiéu.

7000% -

®Fo/ACH HIC2

i

3 10 12 14 16 20 25
Ham Irgmg xic tac (g1)
Hinh 6. Higu sufit xir Iy COD tmg véi cac lugng vit
lidu xic tac khic nhau.

50.00%
540,004
-1
gsa.ocm

20.00%

10.00%

0.00%

Bang 5. Anh huéng ciia lugng vt liéu xtic tc dén qua trinh Fenton di thé,
(COD dhu vao = 375 mg/l; pH 8,5; H,0, 1,2 g/l; thdi gian 90 pht)

K :ﬂt 'g: COD dhu ra CODddura | HiGusultxirly | Higu subt xirly
@) (Hép phy) (mg/l) | (Fenton) (mg/l) (Hép phy) (Fenton)
[ 6 361 301 3.13% 19.73%
2 7 359 256 427% 31.73%
3 8 339 208 9.60% 44.53%
4 9 328 156 12.53% 58.40%
5 10 316 154 15.73% 58.93%
6 12 e 158 17.07% 57.87%
7 14 305 213 18.67% 43.20%
8 16 291 243 22.40% 35.20%
9 20 262 249 30.13% 33.60%
10 25 259 250 30.93% 3333%

Ngoai ra, khi tang hrgng vat liéu xiic tdc qué
nhiéu (> 12 g/1) thi theo thyc 1é thi nghiém, lic
ndy do ty 1¢ ran 1ong qué c2c dan dén can tro kha
nang khudy trfn ciia canh khudy trong hdn hop
phan {mg. Diéu ndy din dén han ché kha ning
tiép xtc gitta nudc thai, H,0, va xiic tic va Ia

Anh hirong cua ham lwgng H,0,

Két qua kho sét anh huéng cia ham lugng
H,0, dén.qua trinh Fenton di thé dugc trinh bay
trong Bang 6 va Hinh 7.

Két qua thyc nghiém thu dugc cho thdy, hiéu
suAt phan (g tang tir 38,93 % lén 59,47 % khi

tang néng do H,0, tir 0,9 — 1,2 g/l. Nhung khi

tiép tyc ting néng do H,0, 1én cao hon nira thi

nguyén nhan khién cho phan tmg Fenton di thé
khéng dugc dién ra nhu mong mudn.

Véi két qua thu duge & bude khao sat nay thi
c6 thé thiy ham lugng vat liéu xic tic phi hop
dé c6 thé dat hiéu sudt xur 1y t6t nhét 1a tir 9 dén
12 g/, va gia tri 9 g/l dugc chon dé tién hanh
nhitng thi nighiém tiép theo.

hiéu suét xir ly c6 xu huéng giam ré rét xudng
con 56,8 % voi ndng do H,0,1a 1,4 g/l. Piéu nay
c6 thé dugc giai thich nhu sau: khi ting lugng
H,0, (0,9 — 1,2 /1) thi kha ning tiép xic giira
H,0, v6i xtc tac tang nén sinh ra nhiéu goc

.. hydroxyl. Nhung khi ting lugng H,O, 1én qua

nhiéu (1;3-- 1,4 g/l) d4n dén gdc tw do "OH bi
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mat di va tao ra gdc ty do "O,. khong dong gop
vao bit ky phan tng oxy héa nao theo céc
phuong trinh sau: 'OH + H,0; < 'O,H/O,. +
H,O.

Vi két qua thu duge & bude khao st ndy thi

c6 thé thdy rang ndng do HO, thich hop dé c6

thé dat higu sudt xir ly COD trong nudc ri rac tét
nhét 1a 1,2 g/l, bing qua trinh Fenton dj thé.

70.00% -

€0.00%

i
S0.00% -
*gmm% I
'%So.oug& 4 == - SRR B 1 a:
2000% |
10.00% <
09 1 11 12 13 14

Ning dj H0 (g1

Hinh 7. Higu sut xir ly COD imng v6i ham lugng
H,0; khac nhau.

Bang 6. Anh hudng ctia ham lugng H,0, dén qua trinh Fenton dj thé.
(COD d4u vao = 375 mg/l; pH 8,5; Fe/AC 9 g/I; thoi gian 90 phut)

s | H202 COD ddura COD diu ra Higu suét xir Iy Hiéu suat xir ly

(& (Hép phy) (mg/l) (Fenton) (mg/l) (Hép phy) (Fenton)

1 0.9 229 38.93%
2 2 Lo
3 3 (két qua ctia thi = (két qua cua thi 5 47-;
. . . . 0

5 13 nghiém trudc) 157 nghiém trudc) 5313%
6 1.4 162 56.80%

Pinh gia dj bén hoat tinh cia vat li¢u xdc téc

Két qua thyc nghiém danh gid d9 bén hoat
tinh cuia vit liéu xic tidc dugce trinh bay trong
Bang 7 va Hinh 8. Két qua thu dugc cho thiy
hiéu sudt xir Iy COD c¢6 xu huéng giam qua céc
lan tai sir dung. Cu thé 12 hidu sudt xir ly giam tir
59,74% xuéng con 40,53% trong ba l3n tai six
dung dau tién. Va hiéu qua xur Iy hau nhu khong
con nita sau bay lan tai sir dung (hiéu suét dat
1,60 % & 1an tai sir dung thir bay). Diéu nay dugc
gidi thich la do da cé mgt lugng chét hitu co bi
tich tu trén bé miat vat liéu xdc tc sau mdi lan
phan tmg anh hudéng dén kha ning tiép xtc gira
tac chét va xdc tac va do vy lam gidm hiéu qua

FOUO0Y o memmmmmmmn s i

60.00% ,

Faoo0n - . .
gao.mu ......... = .
20.00% - .
10.00% . . -
0.00% - T ... -

Las  Lin2 Lind
Lan til »ir dyng

tai sir dung cua vat liéu. Két qua thu dugc ciing
tuong ddng véi két qua nghién ctu cia Melero
va céc cong sir khi thyc hién mt loat thi nghi¢m
tai sir dung dbi véi xic tac Fe,05/SBA-15 ma ho
ché tao duoc trong qué trinh oxy héa Fenton di
thé xir 1y phenol. C6 thé thdy ring su hién dién
cua lugng chét hitu co con lai trén bé mat vat liéu
xlic tdc nh& qua trinh hép phy ciing c6 tac dong
tiéu cuc dén thoi gian sir dyng ctia vat liéu xuc
tac.

V6i két qua thu dugce thi voi higu sudt xir ly
qua ba lan t4i sir dung vét liéu xic tac trong qué
trinh xir 1y 1a c6 thé chip nhan duoc.

Lin4 Lt L6 Lin7

Hinh 8. Higu sudt xt Iy COD tng vdi s6 14n tai sit dung cta vit lidu xic tic Fe/AC
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) _ Bang 7. Két qua khao sat do bén hoat tinh
(COD dau vao = 375 mg/l; pH 8,5; Fe/AC 9 g/l; H,0, 1,2 g/l; théi gian 90 phut)

S6 lan COD dau ra Hiéu suét xir ly
sir dung (Fenton) (mg/l) (Fenton)
Lan 1 152 59.47%
Lan 2 187 50.13%
Lan 3 223 40.53%
Lén 4 294 21.60%
Lén 5 322 14.13%
Lan 6 351 6.40%
Lan 7 369 1.60%

3. KET LUAN

Tir két qua ciia nghién ciru nay c6 thé dua ra
mét sb két ludn:

Vit liéu xuic tac dugc ché tao trén co s chét
mang than hoat tinh Fe/AC véi dién tich bé mit
riéng 710 mlfg, do xf')p cao chita 9,8 % Fe (luong
khd) c6 thé sir dung hiéu qua trong qué trinh oxy
héa Fenton dj thé.

Hiéu suat xir ly thanh phin hiru co (COD)
khé phén hity sinh hoc trong nuéc ri rac dat dugc

trén 59% (v&i COD dau vao la 375 mg/l) bing
qua trinh oxy héa Fenton di thé sir dung vat liéu
xtic tdc Fe/AC véi cac diéu kién phan tmg: pH =
8,5; ti I¢ H,0,: COD = 3,2 : 1(w/w), ti 1§ H,0, :
Fe = 2,19 :1 (mol/mol);sau thoi gian phan
img 14 90 phat

Kha ning tai s dung cia vt liéu xic tic
Fe/AC la tuong dbi cao. C6 thé tai sir dung dén
lan thit ba ma van dam bao dugc higu suét xir ly.

Treatment of Non-biodegradable
organic substances in landfill leachate
by heterogeneous Fenton Oxidation
Process with an Fe/Ac Catalyst

Material

e Le Duc Trung
¢ Nguyen Dinh Tien

Institute for Environment and Resources, VietNam Nation University -HCMC

ABSTRACT

The catalyst material was experimentally
prepared based on iron supported over
activated carbon (Fe/AC) and was tested its
activity in Heterogeneous Fenton oxidation

process. This research was conducted with the
aim to investigate the removal efficiency of
non-biodegradable  organics (COD) in
leachate, catalyst stability and reuse potential
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of the Fe/AC catalyst material in
Heterogeneous Fenton oxidation process. The
structure of catalyst material was characterized
by XRD, SEM and BET methods.
Heterogeneous Fenton oxidation process with
an Fe/AC catalyst was assessed based on

COD removal efficiency in the leachate after

the biological treatment (COD = 375 mg/;
BODs ~ 8; pH = 7,62) process in the system.
As the result, COD removal up to 59% was

achieved after 1,5 h of reaction under
conditions of room temperature - and
atmospheric  pressure, catalyst material
loading .(9 g/1), added peroxide concentration
(1,2 g/l), at pH 8 - 9. Moreover, the results
indicated that consecutive re-utilization of
catalyst material to COD conversion nearly the
same as that oblained with fresh catalyst for
three runs.

Keywords: Heterogeneous Fenton, activated carbon, leachate, non-biodegradable organics.
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