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ABSTRACT

The available graphite rod was employed as a cathode for removing p-
nitrophenol in a cathode electro-Fenton process using a simple DC power
supply. The effects of the operational parameters such as cell potential,
electrolytic time and concentration of ferric ion were investigated. The
results showed that the reduction of oxygen to H>O, on the graphite
cathode was initiated at the cell potential higher than 4.0 V. Additionally,
the reduction of ferric ion to ferrous ion was much favorable when the
applied cell potential was higher than 1.0 V. Increasing the surface area of
the graphite cathode also enhanced the electro-chemical reduction of
ferric ion. Removal rate of p-nitrophenol was greater than 90% after 120
minutes at pH 3 using the undivided electrochemical cell. Therefore, the
electro-Fenton is a promising process for the treatment of organic
pollutants in water without using any harmful chemicals.

TOM TAT

Qua trinh xit Iy p-nitrophenol bang phirong phdp Fenton dién héa di dwoc
tién hanh nghién ciru voi viéc sw dung catod than chi (graphit) dang thanh
va nguon dién thé mot chiéu don gian. Anh hiong cua cac yeu 16 nhu dién
thé ciia nguon mot chiéu, thoi gian dién phdn va nong dé Fe’* da dwoc
nghién civu chi tiét. Cdc két qua cho thdy qua trinh khir oxy trén dién cuc
graphite tao H>O; dién ra khi hiéu dién thé dp vao ciia nguon mét chiéu
I6n hon 4,0 V. Trong khi dé, qud trinh khir Fe’* thanh Fe** dién ra dé
dang hon khi chi can dp hiéu dién thé lom hon 1,0 V. Tang dién tich catod
da lam tang khd ndng cua phdan vng khir cac ion Fe’*. Khi sir dung mo
hinh dién phdn khéng mang ngdn véi qud trinh Fenton dién héa dé phdn
huy p-nitrophenol, 90% p-nitrophenol da dwoc loai bo sau 120 phut xu [y.
Vi vay, kha nang siu dung ky thudt Fenton dién hoa trong xu Iy cdc hop
chdt phenol khé phén hity sinh hoc trong méi truong miede la rdt tiém néing

Trich dan: Lam Hoa Hung, Ng6 Thanh An, Boan Van Hong Thién va Nguyén Quang Long, 2017. Phan huy
p-nitrophenol bang ky thuat Fenton dién hoa sir dung dién cuc graphit dang thanh. Tap chi Khoa
hoc Truong Pai hoc Can Tho. 49a: 27-33.

1 GIOI THIEU

phan huy sinh hoc lu6n 13 mot vin dé& dang quan
tam. D¢ x1r Iy cac chat thai nay, nguoi ta thuong su

Hién nay, su phat trién cong nghiép da dwa dén dung céc phuong phdp oxy hoéa nang cao nhu
mét hién trang dang lo ngai v€ van dé 6 nhiém Fenton hoa hoc, qua trinh xir Iy bang ozone, quang
nguodn nudc. Trong d6, cac chat thai hitu co kho héa xuc tac... (Ganiyu et al, 2015). Pac diém
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chung ctia nhom phuong phép nay 1a tao ra goc tu
do OH" ¢6 hoat tinh oxy hoa cao nhim phan hiy va
v6 co hoa (khoang hoa) hoan toan cac chit hitu co
kho phan huy. Viéc nghién ctu va ung dung céc
qua trinh nay da dua dén mot hudng giai quyet kha
hiéu qua nhung van con mét vai nhuoc diém chinh
nhu chi phi xir 1y cao, hoa chat doc hai (H,O; va
ozone) néu van con trong nudc thai s& lam cho
nguén nude tro nén c6 doc tinh vadi cac loai thuy
sinh. Vi vdy, viéc nghién ciru tmg dung nhiing
phuong phap xur ly khong st dung t6i cac hoa chat
dua thém vao ma van tao ra goc tw do OH" la diéu
ma hién nay rat dugc quan tam, dic biét la cac
phuong phap st dung ky thuét dién hoa.

Céc nghién ciru vé phan tmg dién cuc cho thiy
ri“ing, H,0, c6 thé dugc tao thanh boi qua trinh khu
oxy hoa tan trén nén dién cuc cacbon nhu graphit
(than chi) va kim cuong. Trén co sé d6, phuong
phap Fenton dién hoa da dugc phat hién va ung
dung (Brillas e al., 2009). Néu nhu Fenton hoa
hoc str dung H>O, cung cap tir hoa chat bén ngoai
thi Fenton dién héa su dung qua trinh tao H,O»
ngay trong qua trinh xir Iy ttr qué trinh khir oxy hoa
tan trén bé mit dién cuc cacbon. Su tuong tac cua
H,0, véi Fe?" sé tao ra gdc ty do OH* dé cung cip
cho qué trinh xir 1y cac chat hitu co kho phan hay.
Noi cach khac, qua trinh Fenton dién hoa sir dung
dong dién dé tao tac nhan Fenton ngay trong qua
trinh xtr 1y. Piéu nay c¢6 wu diém hon so v6i qua
trinh Fenton hda hoc vi loai bd viéc st dung H,O,
& dang dung dich 30% rat kém bén khi bao quan.
Hon nita, viéc khong ché luong thira H>O; trong
qua trinh xu ly ciing kha dé dang bang cach diéu
khlen cac thong s6 cua qua trinh dién phan. Luong
ton du HyO, sau xtr Iy 1a rdt bé va dé dang loai trir
bdi sur ¢ mit cla xuc tic 1a cac ion Fe?*. Vi thé,
qua trinh Fenton dién hdéa da dugc nghién ciru va
tmg dung trong xir 1y cdc phim mau (Yu et al.,
2013), cac hop chit phenol (Oturan et al., 2000),
cac phthalate (Liu et al., 2007), cling nhu cac loai
nudc thai thue té.

O Viét Nam, cic hudng nghién ctru vé tmg
dung Fenton di¢n hoa la rat it. Mot sb bai bao va
luan van nghién ctru sinh lam vé dién cuc cho qua
trinh Fenton dién héa nham khoang hoa cic chat
mau (Nguyén Thi Lé Hién va Hoang Thi My Hanh,
2010; Nguyén Thi Lé Hién va Tran Thi Tuoi,
2012) da duoc tién hanh. Du vay, cac nghién ctru
nay cha yéu lam & pham vi ché tao dién cuc véi
viéc str dung hé may do dién hoa da nang kha phirc
tap nén chi yéu mang tinh hoc thuat va khé ap
dung ngoai thyuc t& xur ly. Viéc ap dung qua trinh
Fenton di¢n héa trong dicu kién thyc té clia nude ta
doi hoi str dung cac dién cuc ¢6 sin va cic ngudn
mot chiéu don gian. Do d6, nhém nghién ctru thuc
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hién viéc khao sat qua trinh Fenton dién hoa véi
nguon mot chiéu va cac dién cuc dé kiém la than
chi dang thanh va Pt/Ti.

Péi tuong lua chon xur ly 1a p-nitrophenol, mdt
hop chit thuoc ho phenol va kho phan huy sinh
hoc. P-nitrophenol 1a mét trong cac chat phenol
thuong dugc phat hién trong mdi truong nudc do
su 6 nhidm ngudn nudc boi thude bao vé thyc vat
nhu Parathion, Dinoseb vi cac chit nay khi phan
hiy s€ tao ra nitrophenol (Michatowicz et al.,
2006). Vi tinh hinh sir dung thudc trir sdu tiy tién
va ton tai mot lugng 16n cac loai thude trir sdu qua
han st dung nhu parathion luén 14 ngudn nguy co
16n giy ra 6 nhiém nitrophenol cho mdi truong
nudc ¢ nudce ta. Vi vay, viéc sir dung phuong phap
Fenton dién hoa s€ mo ra mot huéng xur ly dién
héa méi kha doc déo va co thé ung dung thuc té
trong tuong lai nham loai bo cac chét hitu co doc
hai nhu phenol hay nitrophenol.

2 PHUONG PHAP VA PHUONG TIEN
NGHIEN CUU

2.1 Nguyén vit liéu

Catod str dyng la loai que thdi than véi cu tao
la thanh graphit véi duong kinh 9,5 mm (dién trd
nho hon 19uQm, ty trong > 1,6 g/cm’, tro < 0,5%).
Dién cuc anod 1a ludi P/Ti (6 cm x10 cm). Ngudn
mdt chiéu DC PS3005 (0-30 V/0~5 A) dugc sir
dung trong thyuc nghiém dé tao dién thé ¢d dinh.

Céc hoa chét p-nitrophenol (Merck, 99%), 1,10
— phenanthroline monohydrate (Merck — 99%),
acid citric (Merck — 99%), titanyl sulfate (Himedia
- An DC)), KF.2H20, HCl, HzSO4, Fez(SO4)3.XH20,
NaCl, Na,SOs, HNO;, NaOH xuat xir tir Trung
Quéc duoc sir dung déu 12 hoa cht hang tinh khiét
phan tich khong can tinh ché lai. Cac dung dich
chuan gbc p — nitrophenol 1000 mg/L dugc pha tir
lugng can chinh xac. Dung dich chuan nay dugc
chinh téi pH 3 va bao quan lanh & 4°C dé dam bao
dung dich bén. Cac dung dich p-nitrophenol néng
d6 thap duoc pha ngay trudc khi tién hanh thyc
nghiém bang cach pha lodng chinh xac tir dung
dich chuan gdc 1000 mg/L.

2.2 Céch tién hanh

2.2.1 Khdo sat cac qua trinh khir Fe’t va khie
oxy tao H,O; trén dién cuc graphit

Mo hinh thi nghiém dugc thé hién trong Hinh
1. Cac thuc nghiém khao sat vé thong sb cac qua
trinh khtr trén dién cyuc than chi duoc tién hanh
theo m6 hinh dién phén c6 ngén cach bang cau
mudi Na,SO4 1,0 M nham loai trir anh hudng cia
anod 1én cac san pham cua qua trinh khir. Hai qua
trinh khéo sat trén catod 13 qua trinh khir Fe3* tao
Fe*" va qué trinh khir oxy tao H>O,. Khi khdo sat
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qua trinh khtr Fe** thi dung dich Fex(SO4); 0,001 M
cung chat dién ly tro Na,SO4 0,05 M dugce cho vao
cbe chira catod. Khi nghién ctru qua trinh khir oxy
tao H>O,, dung dich chuia chét dién ly tro Na;SO4
0,05 M duoc cho tiép xtic catod va oxy khong khi
duoc suc qua lién tuc nham dam bao diéu kién bao
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hoa 0. Céc yéu t6 khao sat 1a hiéu dién thé ap DC
ap vao, dién tich dién cyuc graphit va nong do cua
Fe* va H,O, tao thanh theo thoi gian 4p dat thé.
Fe?" tao thanh tir phan tng dién cuc dugce phan tich
bang phuong phép 1,10 — phenanthroline con H,0,
duoc phan tich theo phuwong phép titan sunphat.
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Hinh 1: M hinh thi nghi¢m khi Fe** (A) va khir oxy (B) trén dién cuc graphit: (1) May khudy tir, (2)
Catod (dién cyc graphit), (3) Coc chira dung dich, (4) Cau muoi, (5) Nguon, (6) Anod (di¢n cye Pt/Ti),
(7) ca tir, (8) ong suc khong khi

2.2.2° Thuc nghiém phan hiy p-nitrophenol
bang phwong phap Fenton dién hoa

Qué trinh phéan hity p-nitrophenol bang Fenton
dién hoa dugc tién hanh theo mé hinh dién phan
khong mang ngan nhu trong Hinh 2. Theo d6, dung
dich p-nitrophenol c6 ndng do 5,0 mg/L va Na;SO4
0,05 M ¢ pH khao sat (pH 1 to1 4) dugce cho vao
cbe chira ca anod va catod. Ap dién thé tir ngudn
mot chidu 7,0 V dé dam bao qua trinh tao H,0,.
Trudc khi dién phan, mot luwong chinh xac

Fex(SO4); duge cho vao dé dat néng dd can khao
sat ([Fe**] = 5x10* M — 4x10 M). Khi ap dién thé
mdt chiéu vao thi Fe?* va H,0, tao thanh dong thoi
trén catod s€ tuong tdc voi nhau theo qua trinh
Fenton tao OH* dé phan huy p-nitrophenol. Ham
lugng p — nitrophenol con lai dugc phan tich theo
phuong phdp quang phé UV — Vis trong moi
truong kiém & budc song 410 nm. Cac yéu t6 khao
sat trong phan phan hily nay 1a nong do Fe** va pH
cua dung dich p-nitrophenol.
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Hinh 2: M6 hinh bé dién phan khéong ngin cach nhiam phan hiy p — nitrophenol: (1)'C("')c chira dung
dich, (2) Catod (dién cyc graphit), (3) Anod (dién cwe Pt/Ti), (4) Ca tir, (5) May khudy tir, (6) nguon
di€én mét chiéu, (7) ong suc khong khi
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3 KET QUA VA THAO LUAN

3.1 Qua trinh khir Fe** trén dién cuc
graphit

Qua trinh khtr Fe** trén dién cuc graphit la kha
dé dang. Theo két qua Hinh 3a, c6 thé thay rang,
khi hiéu dién thé ap (AU) vao giira catod va anod 1a
16n hon 1,0 V thi qua trinh khir Fe** bt dau xay ra
v6i téc do nhanh dang ké. Qué thé trén dién cuc
graphit dang thanh la nguyén nhan can trd qua
trinh khir Fe3* khi thé 4p vao nhé hon 1,0 V. Khi
AU vuot qua gia tri 1,5 V thi luong Fe?* tao thanh
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tang manh chimg 6 toc do phan tmg ting theo dién
thé ap vao. Du vay khi AU vuot qua 3 V thi toc do
ctia phan tmg dién cuc di dan t6i gia tri can bang.
Diéu nay 1a do tc do cua phan tmg dién cuc bi
gi61 han boi dién tich bé mit cua dién cyuc. Khi gia
tang bé mat dién cuc, toc d6 phan ung khir Fe*
trén dién cyc gia tang tuong Gng (Hinh 3b). Nhu
vy, mudn qué trinh dién cuc dugc tot, can thiét
phai gia tang dién tich bé mit cua dién cuc dé gia
tang toc do phan tng.
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Hinh 3: Anh huéng ciia hi¢u dién thé ap vao (Hinh 3A) va dién tich catod (Hinh 3B) 1én qua trinh khir

Fe** thanh Fe?" (Vaa = 200 mL, [Na2SO4]
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Hinh 4: Nong d Fe?* tao thanh theo thoi gian
khi ap thé (Vaa = 200 mL, [Na2SO4] = 0,050 M,
[Fe3*] = 0,0010 M, AU = 3,0 V, Sai¢n cye = 15,4
cm?)

Dbong hoc cua qué trinh khir Fe** duoc thé hién
trong Hinh 4. T¢ d6 phan tng dién cuc giam dan
theo thoi gian va sau 75 phat, [Fe*"] gan nhu dat
dén ndng do 6n dinh. Sau 90 phit ap thé vao, chi
¢6 khoang gan 30% Fe** bi khir. Didu nay cho thiy
toc do phan tmg cham dan theo thoi gian do phan
{mg dién hoa dang tién hanh dudi ché d¢ ding thé.

30

=0,05 M, [Fe**] = 0,001 M, thoi gian 4p thé 30 phit)

Khi dién thé khong ddi, cuong do dong qua dién
cuc giam dan theo thoi gian vi thé can bang tai bé
mat dién cuc s€ cang ngay cang giam (do noéng do
Fe** giam dan con nong do Fe?* tang dan nén theo
phuong trinh Nerst thi thé s& giam dan) Diéu do
dan t6i chénh 1éch thé gay ra boi ngudn va bé mat
dién cyc 1a cang ngay cang nho theo thoi gian phan
tg. Piéu d6 din t6i phan tng gan nhu dimg lai
sau mot khoang thoi gian ap dang dién thé. Day la
mét nhuoc diém cua qua trinh déng thé. Du sao,
ndng do Fe?* tich liy dat dugc sau 15 phat la
1,05x10* M va sau 75 phat la 2,74x10% M.
Ngudng nong do Fe?* nay da du dé tham gia phan
mg Fenton dién hoa. Thuc té trong thiét bi phan
mg Fenton dién hoa, téc d6 khir Fe** c6 thé s&
khong bi anh huong tidu cuc boi qua trinh déng ap
vi lugng Fe?" sinh ra ludn tham gia phan mg véi
H>0; nén s€ ¢6 mot can béng dong duoc thiét lap
va toc do s& giit khong ddi trong phan mg Fenton
dién hoa.
3.2 Qua trinh khir oxy tao H20: trén dién

cuc graphit

Khéc voi qua trinh khir Fe** & phan trén, quéa
trinh khir oxy tao H,O; trén graphit xay ra kho
khén hon nhiéu vi hoat tinh ctia dién cyc graphit 1a
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kha thip. Hinh 5A cho thiy hiéu dién thé c6 anh
hudng rat 16n dén sy tao thanh H,0,. Cu thé, trong
khoang dién ap AU dudi 4 V thi lwong H,0; hau
nhu khong dugc tao thanh. Chi khi AU > 4 V thi
qua trinh khir oxy tao H,O, méi dién ra mot cach
dang ké. Trong khoang AU tir 4 — 7 V thi ndng do
H,0; tao thanh ting lién tuc theo dién thé 4p vao.
Nhung sau khi vuot qua 7 V thi lugng H>O, khong
con tang nita ma hau nhu khong ting khi gia ting
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AU. Két qua nay kha phu hop vi theo tai liéu tham
khao (Yu et al., 2013), khi dién thé AU ap vao
khoang 5 V thi dién thé tai catod 1 -0,55 V vs
(SCE) va thé nay du dé khir oxy tao H,O, theo
phuong trinh.
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Hinh 5: Anh hwéng ciia hiéu dién thé ap vao (Hinh 5A) va thoi gian (Hinh 5B) 1én qua trinh khir oxy
tao H20: trén dién cuc graphit (Vaa =200 mL, [Na2SO4] = 0,050 M, suc khong khi lién tuc, Saien cye =
15,4 em’, AU=17,0V)

Hinh 5B thé hién anh hudng cua thoi gian ap
thé 1én qué trinh hinh thanh H,0,. Két qua cho thay
ndng d6 H,O, dao dong trong khoang 9,5.10°° —
11.10° M va 6n dinh trong khoang thoi gian dai tir
30 — 120 phut. Khi suc khong khi lién tuc thi H>O,
ludn duoc tao thanh nhung lugng H,O, tich liy
trong qua trinh dién phan lai c6 thé bi phan hiy
dudi tac dung cua dong dién hay bi phan hay tu
nhién theo cac phan Ung sau day:

H,O,+2H" +2
2H,0,—~ 0,

e —2H,0
,+2H,0

Do d6, can duy tri suc khong khi lién tuc dé
dam bao c6 mat oxy tai bé mat dién cuc nham
tranh phan tng khur tiép H,0, tao H,O. Sy thiéu
oxy tai bé mat dién cuc s& dan dén ham lugng
H,0, giam din do qua trinh khir s& xay ra trén
chinh H,0; tao thanh. O hiéu dién thé ap vao 1a 7
V, ndng d6 H,0; tao thanh bang phan tng khir oxy
trén dién cuc graphit 0 on dinh ¢ mic  1.10* M va
ngudng ndng do nay du dé xur Iy cac dung dich p —
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nitrophenol khoang 5 mg/L. Véi 200 ml dung dich
¢6 ndng d6 5 mg/L p-nitrophenol, tinh toan ly
thuyét cho thdy qua trinh fenton & ndng d6 H,0, &
trén c6 thé vo co hoéa dwoc khoang 80% luong
COD va hiéu sut phan huy p-nitrophenol c6 thé
dat hon 90% sau 120 phat xur 1y. Tuy nhién, néu
mudn xir Iy cac dung dich ¢6 ndong d6 cao hon (20
— 100 mg/L nitrophenol) thi can nong d6 H,0, cao
hon. Diéu nay doi hoi phai bién tinh dién cuc dé
tang cuong hi¢u qua qua trinh tao H>O, cho dién
cuc graphit.

3.3 Xirly p-nitrophenol bing Fenton di¢n
héa

Céc két qua ¢ phan trén da khing dinh, qua
trinh dién phén tai catod graphite tao ra luong H,O»
du dé xir Iy p-nitrophenol & nong d¢ thap. Do do,
k¥ thuat Fenton dién hoa catod véi md hinh dién
phan khong mang ngin duoc st dung dé xir Iy. Véi
hiéu dién thé ap vao 7 V va ham luong p -
nitrophenol 5 mg/L, hiéu suat xir Iy phu thude rat
nhiéu vao ndng do Fe** dua vao (Hinh 6) va yéu t&
pH.
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Hinh 6: Anh huéng ciia [Fe*| ban du (hinh A) va pH (hinh B) Ién qua trinh phan hiy p -
nitrophenol bang Fenton di¢n héa (Vda =200 ml p-nitrophenol 5 mg/L, [Na2SOs] = 0,050 M, suc khong

Kkhi lién tl_lC, Sdién cue =

Khi ham luong [Fe**] ban dau qué cao hay quéa
thap thi hiéu suat xir 1y déu kém. Piéu nay la do
phan ung khir Fe** thanh Fe?* dién ra dé dang hon
$0 vOi phan tng khur dién hoa oxy trén catod nén
néu ndng d6 Fe** qua cao thi Fe’* s& wu tién phong
dién trudc va can tré hoan toan phan tmg khir oxy
tao H,O, trén catod. Ngugc lai, néu [Fe*'] qua thép
thi lwong Fe?" tao thanh qua it nén khong du dé tao
gbc tw do OH" theo phwong trinh:

Fe** + H,0,+H"—Fe’* + H,0 +"OH

Dleu nay ciing dan dén hiéu qua xir 1y kém. Do
véy, can co mot nong d6 thich hop Fe** du dé tao
ra lugng Fe?* du dé tuong tac véi H,O, ma khong
gdy can tré dang ké 1én qua trinh tao H,O, & catod.
Trong diéu kién thyc nghiém, [Fe**] ban dau thich
hop 12 0,001 M va dugc ¢b dinh trong thi nghiém
khao sat anh huong cua pH.

Mit khac, anh huong cua yéu té pH 1én qua
trinh phan huy p-nitrophenol twong tu nhu trong
qua trinh Fenton hoa hoc. Phan tmg tao gbc tu do
OH" dién ra thuan loi nhat & pH 3 vi ¢ pH nay
phan tng gitta Fe?* va H,O, 1a t6t nhat nén cac qua
trinh Fenton hoa hoc déu co khoang pH t6i wu 1a 3
— 4. Két qua thuc nghiém & Hinh 6B cho thdy qua
trinh Fenton dién hoa trén graphit ciing dién ra
thuan loi nhat & pH 3. Diéu nay c6 thé giai thich 1a
néu ¢ pH < 3 thi qua trinh khir H' trén catod s& bat
dau canh tranh con khi pH > 3,5 thi Fe** bét dau
két tia & dang Fe(OH);. Diéu nay dan dén khoang
pham vi pH thich hgp nam trong khoang 3. Két qua
nay ciing phu hop vdi nghién ctru cua Brillas et al.
(2009) va He et al. (2014), khi thyc hién qua trinh
Fenton dién hoa trén catod la carbon felt.
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15,4 cm?, pH = 3 trong Hinh A)

Xét vé hidu qua xir Iy, & diéu kién t6i wu, qua
trinh Fenton dién hoa c6 thé xtr 1y hon 90% lugng
p-nitrophenol cé trong dung dich. Puong dong hoc
phan huy c¢6 dang biéu kién bac 1. Tuy nhién, viéc
kiém tra kha ning khoang héa con chua dugc tién
hanh do ndng do p-nitrophenol xtr 1y con qua nho
nén khong thé kiém tra bang chi tiéu khoang hoa
nhu COD hay TOC. Du vy, cac két qua hién ¢
cling ching t6 dwoc kha nang xt ly cia Fenton
dién hoa khi sir dung cac dién cyc don gian nhu
graphit dang thanh. Diéu nay cho thdy kha ning ap
dung vao thyc tién xir Iy nudc thai. Du vay, vén dé
dat ra 1a can phai cai thién dugc hoat tinh dién hoa
ctia dién cyuc graphit dé co6 thé xir Iy dugc hiéu qua
hon nira.

4 KET LUAN

Vi viée st dung dién cuc don gian va ré tién 1a
graphit dang thanh va Pt/Ti, nhém nghién ctru da
khao sat kha nang st dung qua trinh Fenton dién
hoa nham xir 1y p-nitrophenol. Cac két qua thuc
nghiém tr m6 hinh dién phan khong mang ngan
khang dinh H,O, duoc tao thanh trén catod graphit
khi hi¢u dién thé DC 4p vao hai cuc 16n hon 4,0 V
con Fe** dé dang bi khir khi AV 1én hon 1,0 V.
Nong d6 H,0; tao thanh 6n dinh khoang 10* M khi
ap thé AV ¢b dinh ¢ 7,0 V sau 30 pht dién phan.
Ngudng nong do nay cho phép ap dung qua trinh
Fenton hoa hoc dé xu ly cac dung dich p —
nitrophenol & ngudng ndng d6 5 — 10 mg/L. Khi ap
dung xir 1y p-nitrophenol & nong do 5 mg/L bang
md hinh khong mang ngan, ndng do Fe** ban dau
thich hop 12 0,001 M va pH thich hop nhét 14 tai 3.
O cac diéu kién khao sat, hon 90% p — nitrophenol
bi phan huy baéi qua trinh Fenton dién hoa sau 120
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phat dién phan. Trién vong tng dung ciia phuong
phap Fenton dién hoa 1a kha tot nhung can phai
nghién ctru chi tiét hon vé qué trinh khoang hoa va
xtr Iy & cac ndng d6 cao hon.

LOI CAM TA

Nghién ctru ndy duoc tai tro boi Truong Dai
hoc Béach Khoa — DPHQG-HCM trong khudn kho
de tai ma so T- KTHH - 2016-40.
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