JOURNAL OF SCIENCE

OF LAC HONG UNIVERSITY

http://tapchikhoahoc.lhu. edu.vn

et Tap chi Khoa hoc Lac Hong 2021, 12,007-011

NGHIEN CUU XU LY NUOC THAI DET NHUQM BANG PHUONG
PHAP FENTON CAI TIEN
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TOM TAT: Nghién ctru nay di khing dinh wu thé cua phuong phép Fenton cai tién so véi Fenton truyén thong trong xtr Iy
nuée thai dét nhuom. Ddi véi qua trinh quang Fenton, khao sat cac thong s thich hop voi pH 4, thoi gian phan tng 60
phut, ty 16 H202/COD 1:1, ty 1é Fe?*/ H202 1:1 cho hiéu qua xir Iy cao nhat véi COD 81,15%, d6 mau 84,78%. Déi véi
qua trinh Fenton oxalate v6i pH 2, ty 16 H202/COD 2:1, Fe3*/ H202 2:1, Fe3*/ C204?% cho hiéu qua xtr Iy do mau 90,5%,
COD 84,2% sau thoi gian phan tng 1a 120 phit. Nghién ciru cho thiy riang phuong phap Fenton cai tién thay thé dugc hé
Fenton truyén théng dé xir 1y nuéc thai dét nhuom.

ABSTRACT: This study has confirmed the advantages of the improvement of Fenton to compare with traditional Fenton in
dyeing wastewater. For Photo-Fenton, the suitable parameters for pH 4, the reaction time of 60 minutes, the ratio of H202 /
COD 1:1, the ratio of Fe2+/ H202 1:1 gives the highest efficiency treatment with COD and color, 81,15% and 84,78%,
respectively. For Fenton oxalate with pH 2, ratio of H202 /COD 2:1; Fe3+/ H202 2:1; Fe3+/ C2042- with efficiency
treatment COD and color, 90,5% and 84,2% after 120 minutes- reaction time, respectively. Research shows that the

improvement of Fenton would be able to replace the traditional Fenton for dyeing wastewater.

TU KHOA: quang Fenton, Fenton oxalate, Fenton truyén thong, nieoc thai dét nhugm
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1. GIOI THIEU

Nuéc thai dét nhudém nhin chung rét phirc tap va da dang,
¢6 hang tram loai hoa chat dac trung nhu pham nhugm, chat
hoat dong bé mat, chat dién ly, chat tao méi trudng, tinh bot
men, chit oxy hoa, ... dugc dua vao st dung. Trong qua
trinh san xuét, luong nudc thai ra 12- 300m3/tan vai, cha
yéu tir cong doan nhudm va nau tay. Nudc thai dét nhuom 6
nhiém ning cé cac thanh phan 6 nhidm nhu d6 mau, pH,
chat lo ling, BOD, COD, nhiét do déu vuot qua quy chuan
cho phép xa vao nguon tiép nhan. Pidu d6 cho thay dé dat
hiéu qua xu Iy cao, & phuwong phap nay phai ton nhiéu hoa
chat, tir d6 dan dén chi phi cao. Nhu vay, chat lugng nude
thai cua nha may dét nhuom da gay 6 nhiém tram trong cho
nguodn nudce. Vi thé, viec xa Iy nguon nudc thai nay trude
khi xa vao nguon la viéc lam bat budc, cap thiét doi hoi
phai dugc quan tdm, dau tu thich dang [1].

Viéc lya chon quéa trinh Fenton vao nghién cau xu ly
nudc thai 1a nho nhiing wu diém nhu: cac tac nhan H202 va
cac mudi sét IT twong dbi ré va c6 sin, ddng thoi khong doc
hai, d& van chuyén, dé& st dung; hiéu qua oxi hoa dwoc nang
cao rat nhiéu so v6i H202 sir dung mot minh. Quéa trinh
Fenton c6 dién noi chung c6 hiéu qua cao trong khoang pH
2-4, cao nhat & pH khoang 2,8. Do d6, trong diéu kién xir ly
nudce thuong gap (pH 5-9) qua trinh xay ra khdng hiéu qua.
Ngoai ra con phat sinh mot van dé 1a can tach ion sat sau xir
ly [2-3].

So véi qud trinh Fenton théng thuong, qua trinh quang
Fenton hay Fenton cai tién xay ra tao goc *OH duoc phat
trién rat thuan lgi cho quéa trinh oxy héa céc hop chét 6
nhiém duoc tao thanh tir phan tor H202 [2] . Cu thé phan
ung phan tng qua trinh quang Fenton nhu sau:

Fe3+ + H20 +h— Fe2++H+ + *OH (1)

Sau @6, Fe2+ sinh ra tir phan ung quang Fenton s& xay ra

nhu phan tng Fenton thong thuong theo phan Gmg sau day:

Fe2+ + H202— Fe3+ + *OH + OH- (2)

Do d6 nho tac dung bic xa caa UV, ion sit duoc chuyén
hoa trang thai Fe3+ sang Fe 2+ va sau d6 nguoc lai Fe2+
sang Fe3+ bang qua trinh Fenton théng thuong tao thanh
mot chu ky khdng dirng. B6 chinh 14 loi thé wu viét cua qua
trinh quang Fenton so véi quéa trinh Fenton thong thuong
2]

Téc d6 khir quang héa Fe3+ tao ra géc *OH va Fe2+ phu
thudc vao chiéu dai cua budc séng anh sang bic xa. Budc
s6ng cang dai hiéu suat lwong tir tao gbc *OH cang giam

[4]. Mot giai phap khéc cua hé Fenton cai tién 12 st
dung phurc st oxalate dugc biét 12 hap thu 4nh sdng manh ¢
budc séng 550nm va phat sinh goc hydroxyl véi hiéu suat
luong tir cao trong quéa trinh quang Fenton, cai thién hiéu
Suit qué trinh oxy hda cac hop chat & nhiém hitu co. Trong
nhitng nim gan day sét oxalate duoc ¢ng dung trong phan
hiy chat 6 nhidm [5] . Vi vay phuong phap nay dwoc mong
doi s& 1a phuong phap c6 nhiéu trién vong [6].

Céc nghién ctru day chi danh gia dya trén céc chét 6
nhiém dic thu nhu atrazine, phenol, 2,4-Dichlorophenol
(2,4-DCP), Methyl tert butyl ether (MTBE) [7-10]. Viéc

danh gi4 va so sanh phuong phap Fenton cai tién bang
quang Fenton va oxalat Fenton véi Fenton truyén thong doi
v6i nudc thai van con it nghién cau va han ché. Hon nira,
phuong phép Fenton cai tién gép phan lam giam gi4 thanh
chi phi xt ly dya trén hiéu qua xutr ly cta hai phwong phap
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nghiép Long Thanh, X& Tam An, Huyén Long Thanh, Tinh
Pdng Nai da xay dung tram xtr 1y nudc thai cuc bo tai nha
may. Sau khi dugc xit ly cuc bd nuéc thai dugc xa vao
tuyén 6ng thu nudce thai cua khu céng nghiép, sau d6 duoc
xu ly tai nhd may xt 1y nuéc thai tap trung Khu cong
nghiép Long Thanh .

Két qua thir nghiém do Trung tdm Quan tric va Ky thuat
Moi truong Dong Nai thuc hién ldy mau va phan tich cho
théy d6 mau 1040 Pt-Co; BOD 100 mg/l; COD 500 mg/I tai
nuéc thai dau vao tram xi ly. Miu nuéc sir dung cho
nghién ctru dugc liy sau qua trinh xir 1y sinh hoc cua hé
thdng c6 gié tri ¢ mau 1003 Pt-Co, COD 260 mg/I.

2.2 Phwong phap nghién ciu

Nghién ctru xac dinh céc théng sé thich hop cua hé
quang Fenton, hé oxalate Fenton, dong thoi so sanh kha
nang Xt ly nudc thai dét nhuém cua hé quang Fenton,
Oxalate Fenton va hé Fenton truyén thong.

M@ hinh nghién cizu hé quang Fenton
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Hinh 1. M6 hinh thi nghiém hé quang Fenton

- Binh phan ang V= 1500ml, dén UV, may khudy
tir, khung nhya duc day 3mm; dén UV: dai 45 cm, cbng
suat 15w/ dén, c6 quang phd nam trong viing UV-C.

- Khung nhya dugc dan 5 mat, dén UV bén trong
khung nhua, nuéc trong hé thdng duoc khudy tron nho may
khudy.

Xac dinh cac thong sb thich hop cua pH, ty lé H202/
COD, ty I¢ Fe2+/H202 dbi véi hé quang Fenton

Str dung Becher 1500ml, cuong d6 UV véi budc song
254nm; khao sét gia tri pH 2-8; thoi gian tiép xtc 5, 10, 20,
30, 60, 120 phat; ty 16 H202/ COD 1:3, 1:2, 1:1, 2:1, 3:1; ty
1€ Fe2+/H202 1:3, 1:2, 1:1, 2:1, 3:1.

Mo hinh nghién ciru hé oxalate Fenton
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Hinh 2. M6 hinh thi nghiém hé oxalate Fenton
M& hinh nghién cizu hé Fenton truyén thong

St dung binh phan tng Becher 1500ml, sau d6 Fe2+/
H202 dugc cho vao nudce thai vai ty 1€ t0i wu 1:2 dya vao

két qua thi nghiém Fenton truyén thong cia Kuo tai pH
3,0 [3].

Xac dinh céc thong sé thich hop cua pH, ty 1é H202/
COD, ty I¢ Fe3+/H202, Fe3+/C2042- dsi véi hé oxalate
Fenton

pH va thoi gian tiép xuc tuong tu nhu hé quang Fenton;
ty l€: Fe3+/H202 1:3, 1:2, 1:1, 3:1, 2:1; ty 1é Fe3+/C2042-
1:3,1:2,1:1, 2:1, 3:1.

Bdng 1. Phwong phdp phan tich cdc chi tiéu
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3. KET QUA VA BAN LUAN

3.1 Xac dinh cac théng sé thich hep ciia qua trinh
quang Fenton

3.1.1 Xac dinh thoi gian va anh hwéng cia H202/COD
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Hinh 3. Khdo sat anh hudng ciia H202/COD theo thoi gian &
cactylekhacnhau] 3, 1:2;1:1; 2:1; 3:1voity l¢

Fe?t/H:02 = 1:1va pH 4

Dya vao Hinh 3, hiéu suit xir Iy ting dan tir 5 dén 60
phdt va giam dan ngay sau d6 vi phan ng Fenton tao gdc
*OH chi dién ra manh liét ngay trong thoi gian phan ang
khi H202 duoc xic tac boi Fe2+ lam cho COD, do mau
cua nudc thai giam nhanh. Giai doan sau thi qué trinh phan
hiy cac hop chat hitu co trong nudc thai do H202 ma
H202 Ia tAc nhan oxy héa yéu hon gdc *OH nén hiéu suat
xu ly giam.

Nong d6 H202 phu thudc vao nong do chat 6 nhidm can
xir 1y, ddc trung 1a nong d6 COD. Khi c6 mit cua tia UV
trong diéu kién pH thap (pH 4), ion sét(I11) nim duéi dang
phtic [Fe(OH)]2+ chinh dang nay hap thy anh sang UV rét
manh [2]. Dudi tac dung cua tia UV né tao ra mot sé gbc
*OH phy thém:

[Fe(OH)]2+ + hv — Fe2+ + *OH (3)

Ngoai ra, su c6 mat tia UV khong chi gép phan tao ra
nhiéu *OH hon ma dudi tac dung ciia nd, cac chét hitu co
chuyén tir trang thai co ban sang trang théi kich thich,
ching cang dé dang tham gia phan tng oxi hoa khtr [2].
Diéu nay cho thay khi c6 mat cua tia UV gilp qué trinh
phan tung dién ra tot hon. Khi ting ham lugng H202 s& tao
ra nhiéu géc *OH hon thi hiéu qua xir ly s& tang nhung khi
cho lwong H202 qué mic can thiét thi s& ¢6 phan ung gitra
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H202 véi géc *OH vira méi sinh ra thé hién qua phuong
trinh phan ng sau:

H202 + *OH—H20 + HO2* (4)

Do d6, két qua da cho thay ty 16 H202/COD = 1:1 va
thoi gian phan ang 60 phdt 1a thich hop cho qua trinh quang
Fenton khi xét ty 1¢ cia H202/COD va ty I¢ nay cling nam
trong khoang thich hop 0,5-1:1, diéu nay phu hop voi
nghién curu cua Kuo [3].

3.1.2 Anh huwéng cia pH
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Hinh 4. Anh hiong ciia pH 6 cdc gid tri khdc nhau tir
pH 2 den pH 8 (ngoai trir pH 6) véi ty 1é Fe?*/H202 =
1:1va H202/COD 1:1

Duya vao Hinh 4, hiéu suét xir 1y tang khi pH tang tir 2
dén 4 va giam dan tir 5 dén 8, dat hiéu qua cao nhét & pH 4
tai thoi diém phan tmg 60 phut. Hiéu suat xtr 1y d6 mau la
84,87%.

Khi & méi truong pH cao, hiéu sudt phan ng sut giam
do sy chuyén d6i cua sit tir ion Fe®* thanh dang keo
Fe(OH)2. Dang Fe(OH)3 xuc tac phan huy H202 thanh
oxy va nudc ma khong tao nén gdc hydroxyl. Vi vy véi
pH 4 thich hop cho qua trinh quang Fenton.

3.1.3 Anh hwéng cia Fe2+/H202
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Hinh 5. Khdo sat anh huéng ciia Fe**IH202 6 cdc ty Ié khac
nhau: 1:3; 1:2; 1:1; 2:1; 3:1voi ty 1¢ H202/COD= 1:1 va pH 4
trong thoi gian phan ung 60 phut .

Cu thé gia tri COD giam tir 260 mgO2/1 xudng con 47
mg02/1 tvong dwong véi hiéu suat xtr 1y 81,92% (phu luc A
—bang A-3) dat quy chuan cot A, QCVN 40:2011/ BTNMT.
Diéu nay duoc giai thich rang khi lugng phén cho vao cang
it thi gbc *OH sinh ra cang han ché. Vai tro oxy hoa hitu co
e nay con phu thudc vao H202 [2] .

Khi lugng phén sir dung cho qua trinh 1a hop 1y s& san
sinh ra nhiéu goc *OH va ting tinh oxy hoa cho qua trinh
theo phuong trinh phan tng:

Fe?" + H202 — Fe* + *OH + HO" (5)

Tuy nhién néu lugng phén cho vao qua nhiéu thi co
mdt luong goc hydroxyl duoc hinh thanh s€ phan ing véi
Fe?* theo phén tng:

*OH + Fe?* — Fed*+ HO" (6)

Lam cham qué trinh phan hay va giam hi¢u suat xir
ly. Do d6 ty 1& Fe?*/H202=1:1 1a thich hop cho qué trinh
guang Fenton.

3.2 Xac dinh cac thong sb thich hop ciia qua
trinh Fenton Oxalate

3.2.1. Anh hwéng pH
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Hinh 6. Khdo sat anh huong cia pH ¢ cdc gid tri tw pH 2 — pH 8
(ngoai trir pH 6) & ti 1é H202/COD = I:1, H202/Fe3*=1:1,
Fe®*/C204% =1:1.

Dua vao hinh 6, hiéu suét xir Iy d6 mau 1a 88,9% dat
hiéu qua cao tai thoi gian phan Gng la 180 phuat. Tuy nhién
& thoi diém phan Gmg 120 phut ciing cho hiéu suét xu 1y do
mau 88,5% cao xap xi voi hidu suét xir 1y ¢ thoi diém 180
phut. Do d6 ta chon thoi gian phan 1'mg thich hgp cho qua
trinh nay 1a 120 phut dé rt ngén thoi gian phan tng.

Két qua nghién ctru nay cho thay pH 2 thich hop cho
phan ung Fenton oxalate co the glal thich vi khi pH thap,
phic oxalate ton tai chii yéu o dang Fe(C204)2
Fe(C204)3*" c6 tinh quang hoat cao. Do d6 goc ty do *OH
s€ duoc tao ra nhiéu hon nén hiéu qua xir Iy cao hon duoc
the hién qua 2 phan tng sau:

Fe(C204)% + hy — Fe?* + C2042 + C204*
(7) Fe(C204)3* & hv — Fe?* + 2C204% +
C204%(8)

Ngoal ra, 0 pH cao toc dd phan hiy bi giam manh vi cac
ion sat tu do bi glam trong dung dich do sy tao thanh két
tia Fe(OH)3 lam ngan can sy tai sinh ion Fe?. Vi thé, lam
giam hi¢u suat xir Iy clia qué trinh. Do d6 pH 2 1a thich hop
cho nghién ctru nay.

3.2.2 Anh hwéng ciia H202/COD
Bing 2. Gid tri hdng sé toc dg phan ig k va hé s6 twong quan R?

voi anh hwong cia H202/COD
31 0,0094 +0,0003 0,8946
21 0,0147+0,0005 0,9119
1:1 0,0085+0,0016 0,9311
12 0,0072+0,0011 0,9051
13 0,005+0,009 0,8974
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_ Nhin vao bing 2 cho thiy nong do H202 ¢6 anh huéng
toc do phan tng va hi€u suat xtr ly. Hang s6 toc do phan
Gmg cang cao thi hiu suat xu ly cang tang tuong tmg voi
tang nong d6 H202. Cu thé, ¢ ty 1¢ H202/COD=2:1 cho
hiéu suat xur Iy COD va d6 mau cao nhat lan luot 1a 81,1%,
89,6%. Nguyén nhén la do khi ting nong d6 H202 s& lam
tao nhiéu goc *OH hon do phan ung:

Fe?" + H202 + 3C204% — Fe(C204)3%* + OH + *OH (9)
Tuy nhién, khi lugng H202 du s& c6 phan ng gitra H202
v6i goc *OH vira moi sinh ra theo phan ng:
*OH + H202 — H20 + HO2* (10)
*OH + HO2* — H20 + 02 (11)

Diéu nay lam giam sé lwong gdc *OH, dan dén hiéu
suét xur 1y giam. Ngoai ra viéc duw H202 nhiéu dan dén kém
hiéu qua vé mat kinh t&.Vi vay ty 16 H202/COD= 2:1 phu
hop trong nghién ctru nay.

3.2.3 Anh huwéng H202/Fe?*
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Hinh 7. Hiéu qua xit Iy mau cia phan vng Fenton Oxalate. Vi ti
I¢ H202/Fe** 12 1:3; 1:2; 1:1; 2:1; 3:1. O pH 2, H202/COD
2:1, Fe3*/C204%1:1

Dua vao hinh 7 ta thdy C/Co cang nho thi cho hiéu suat
Xt ly cang cao. Hiu suat xur ly tang dan tir ty 18 H202/Fe?*
lan fwot 13 1:3, 1:2, 1:1, 2:1 va giam dan & ty 1& H202/Fe3*
3:1 tai thoi glan phan ung 120 phut. Ty 1¢ H202/Fe3* 2:1
cho hiéu sut xur Iy mau cao nhit 84,3% tuong dwong vdi ty
1¢ C/Co 1a 0,21.

Diéu nay duoc giai thich rang khi ting ham luorng Fe®*
thi s€ tang qua tl’mh tao goc *OH lam tang nhanh qua trinh
phén hily céc chat hitu co dan dén hiéu sut xir 1y cao.

2Fe(C204)3* +hv — 2Fe?* +5 C2042 +2C0O2 (12)

Fe2*+ H202+3C204% — Fe(C2O4)33 + OH + *OH (13)
Nhung khi ham lwong Fe®* ting qua murc can thiét thi hiéu
qua xu ly s& giam do mot luong goc tw do *OH dugc hinh
thanh s& phan tmg véi Fe?*¢ phan tng sau:

Fe(C204)3% +hv — Fe?* + 2C204% + CO2 (14)

*OH + Fe?* — Fe¥* + HO (15)

Do do, ¢ ty 1& Fe¥*/H202 2:1 1a thich hop cho nghién
cliru nay.

3.2.4 Anh hwéng Fe3*/C204%
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Hinh 8. CODt/CODo véi Fe3*IC204% 1:2; ty I¢ H202/COD
2:1; H202/Fe®* 2:1vapH 2

Duya vao hinh 8 nong d6 oxalate cang cao thi cho hi¢u
sut xr 1y cang cao. Cuy thé hiéu suét xir ly COD dat 84,2%
ty 18 Fe**/C204% =1:2, twong (g v6i nong do C204% la
18 mg L! sau 120 phat xir 1y. Nhu véy, oxalat vai tro rat
quan trong trong xir Iy nudc thai bang anh sang mit troi.
Néu dung hé Fenton- Fe®" khong c6 oxalat thi viéc tao ra
goc tu do *OH s€ rat chdm va xay ra theo phan ung sau:

Fe3* + H202 — Fe?* + HO2* + H* (16)
Fe?*  +H202 — Fe¥* +HO* + HO" (17)

Tuy nhién, néu ting néng do oxalat 1én thi ndng do
Fe(C204) s€ tang 1én, do do6 Fe(C204) bi oxy hoa boi
H202 nén goc *OH sé& dugc tao ra nhicu hon theo phan ing
Sau:

Fe(C204) + H202 — Fe(C204)+ + *OH + HO- (18)

Mit khac, néu ndng d6 oxalat cho vao it thi phuc
Fe3*/oxalat chu yéu tdn tai & dang Fe(C204)*
Fe(C204)*" thi kha ning quang hoat con thap.

Khi ning ndéng do oxalat 1én thi Fe(C204)* va
Fe(C204)*" lan luot bi chuyén thanh Fe(C204)3%" s& quang
hoat t5t hon va xay ra theo phan tng sau:

Fe(C204)* + C204> — Fe(C204)> (19)
Fe(C204)% + C204* — Fe(C204)3* (20)

Ngoai ra phtic oxalat c6 kha ndng quang hoat cao dudi
diéu kién 4nh sang mit troi, nguyén nhan 1a do st oxalate
¢6 hé s6 hap thu phan tir cao & bude séng 550 nm va tao ra
gbc *OH v&i hiéu suat lwong tir cao [5].

Nhu vdy, oxalate dong vai tr0 quan trong trong vi€c tao ra
gdc *OH, phirc Fe**/oxalate s& bi quang hoa t6t hon so voi
Fe3*, phiic Fe**/oxalate s& bi oxy hoa tot hon Fe?* va dic
biét phirc oxalat c6 kha ning quang héa rat tdt dudi anh
sang mat troi.
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3.3 So sanh hiéu qua xir ly cia phwong phap Fenton
ci tién va Fenton truven thong

1

M qua wir by mibu (%)
T

Hinh 9. Hiéu sudt xir Iy mau ciia cdc qud trinh Fenton

Tir d6 thi cho ta thdy hiéu qua xtr Iy d0 mau cta 2 hé
Fenton cai tién dya trén cac thong s thich hop ciia nghién
clru trén cao hon nhiéu so v6i Fenton truyén thong. Cu thé
v6i Fenton truyén thng xir Iy mau dat 65%, quang Fenton
dat 84,87%, Fenton oxalate dat 90,5%. Cung véi hi¢u qua
xtr 1y cao, chi phi ré, hoa chit d& mua, théan thién véi moi
truong thi phuong phap Fenton cai tién co thé thay thé
Fenton truyén thong trong viéc xtr Iy nude thai dét nhuom.

Hinh 10. Nudc thai triede va sau xir Iy ciia hé oxalate Fenton

4. KET LUAN

Nhin chung cong tac quan 1i moi truong ¢ Viét Nam
con nhiéu han ché, dic biét 1a trong xir li ‘nudc thai ¢ cac
cong ty, doanh nghiép, cic co s¢ san xuit, diéu nay anh
huéng rat 16n dén stc khoé con ngudi, cac loai dong thuc
vat thuy sinh va gay 6 nhiém méi trudng ngay cang nghiém
trong. Do d6 viéc tim ra giai phap dé khic phuc va giam
thiéu tac dong clia né 1a rat can thiét. Xir Iy nudc thai bang
phuong phéap Fenton céi tién c6 thé coi 1a mot cong cu hitu
hiéu trong viée xir li nudc thai c6 chira cac chat hitu co doc
va kho phan huy. Qua qua trinh nghién ctru, chiing t6i rit ra
duoc mot s6 két luan nhu sau:

+ Doi voi qua trinh quang Fenton (Fe?*/UV/H202): tai
pH=4, thoi gian phan ting 60 phut, ty 1¢ H202/COD=1:1, ty
16 Fe?*/ H202=1:1 cho hiéu qua xu 1y cao nhét v6i COD la
81,15%; d6 mau 84,78%.

+ Ddi véi qua trinh Fenton oxalate (Fe3*/H202/C204%
/anh sang mat troi): tai pH=2, ty 16 H202/COD=2:1, Fe3*/
H202=2:1, Fe**/ C204?% cho hiéu qua xu Iy d0 mau 90,5%;
COD 84,2% sau thoi gian phan Gng la 120 phut.

Hiéu suat xir Iy d6 mau, COD cua 2 quéa trinh quang
Fenton va Fenton oxalate rat cao. Bén canh d6 qué trinh
Fenton cai tién con ¢6 nhiéu wu diém nhu gia thanh xu 1y
thap, than thién véi moi truong tan dung duoc ngudn nang
lwong mat troi. Nén co thé thay thé dugc hé Fenton truyen
thong trong qua trinh 4p dung cong nghé Fenton dé xu 1y
nude thai dét nhuém. Mat khac trong diéu kién khi hau

nhiét déi cua Viét Nam, thi viéc st dung nang luwgng mat
troi d€ ung dung xt Iy nudce thai la rat kha thi.

5. CAM ON

Tac gida xin chan thanh cdm on Truong DPai Hoc Lac
Hong da tao dicu kién trang thiét bi va cac ban sinh vién
Truong Pai Hoc Lac Hong da gop phan rat 16n dé tac gia
thuc hién nghién ctru nay.
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