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Abstract: 2,4-Dinitrotoluene (DNT) is a highly toxic compound of nitrotoluene group causing
negative impacts on mammals, fish, and human health that needs to be treated before discharging.
The study aimed to evaluate the affecting factors on efficiency of DNT treatment by Sono-Photo-
Fenton process using zero-valent iron catalysts (nZV1), including: pH, intial DNT concentration,
nZVI catalyst concentration, hydrogen peoxide concentration, light power, and ultrasonic power.
After 20 minutes of Sono-Photo-Fenton reaction, the DNT removal efficiency was 100% with
optimal operating conditions as following: pH=3.0, Cpont = 50 mg/L, Ch202=20 mM, Cnzvi=1 mM,
UV power of 10 W, ultrasonic power of 80 W.

Keywords: Sono-Photo-Fenton, nZVI1, 2,4-Dinitrotoluen.

* Corresponding author.
E-mail address: phamthithuy@hus.edu.vn

https://doi.org/10.25073/2588-1094/vnuees.5195
149


https://doi.org/10.25073/2588-1094/vnuees.5195

150 P. S. Tung et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 40, No. 1S (2024) 149-158

Danh gia hi¢u qua xur Iy 2,4-dinitrotoluen (DNT)
bang qua trinh Sono-Photo-Fenton két hop xtc tac
di thé nano sat hoa tri 0 (nZV1)
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Tém tit: 2,4-Dinitrotoluene (DNT) 1a hop chat nitrotoluen c6 ddc tinh cao va anh huong xau dén
strc khoe con ngudi va hé dong thuc vat, nén can phai co cac bién phap xir Iy trude khi thai ra moi
truong. Muc tiéu ciia nghién ciru nay 1a danh gia cac yéu td anh huong dén hiéu qua xir Iy DNT bang
cong nghé Sono-Photo-Fenton str dung xtc tac di thé nano sit hoa tri 0 (NZV1). Trong d6, anh hudng
cua pH ban dau, néng do chit DNT, lugng xuc tac nZVI, lvgng H>O,, cong sult anh sang, cong suét
siéu 4am d6i vai viéc loai bd DNT bang qua trinh Sono-Photo-Fenton di thé di dugc nghién ciru. Sau
20 phut cta phan tmg Sono-Photo-Fenton, hiéu qua xtr Iy DNT (50 mg/L) 1a 100 % véi diéu kién
hoat dong tdi uu pH=3.0, lvong H>0, 20 mM, lugng xtc tac di thé nZVI 1 mM, cong suét 4nh sang

10 W, cong suét siéu am 80 W

Twr khéa: Sono-Photo-Fenton, nZVI, 2,4-Dinitrotoluen

1. Mé dau

DNT c¢6 tng dung rong rdi lam thudc nd
trong linh vuc quén sy va dan sy. Ngoai ra, DNT
dugc ing dung dé 1am tién chat hodc san pham
phu tham gia tong hop mut polyurethane hay lam
16p phu, chét dan hoi, chat 1am mém nhwa va tai
khi cho 6 t0,... [1]. Nudc thai chira DNT phat
sinh chii yéu tir qua trinh san xuét, stir dung, luu
trir voi nong do t6i da 1én dén 100 mg/L. Theo
co quan bao vé moi truong Hoa Ky (EPA), DNT
dugce xép vao nhoém chit 6 nhidém wu tién can
phai duge xur Iy [2]. DNT c6 doc tinh cép tinh,
c6 kha nang gay ung thu do giy ra qua trinh
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chuyén db6i cua oxyhemoglobin thanh
methemoglobin thong qua sur oxy hoa cia sat (II)
thanh sat (IIT) boi cac chat chuyen hoéa cua no.
Cac triéu chung ngé doc DNT bao gom moi hodc
mong tay xanh, da xanh, chong mat, mét moi,
choéng mat, suy nhugc, budn ndn, ndn, kho tho,
dau khop, mét ngu, run, t& liét, bét tinh, dau
nguc, kho tho, danh tréng nguc, chan an va sut
can [3].

Pi c6 mot s6 nghién ciru xir Iy DNT trong
moi truong nudce ap dung cac phuong phéap khac
nhau, bao gom: phwong phap hép phu [4, 5];
phuong phap dién hoa [6]; phuong phap sinh hoc
[7, 8], cac qua trinh oxi hoa tién tién (AOPs) [9-
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12]. Trong d6, phuong phap hip phu bang than
hoat tinh dang dugc mot s6 nha may san Xuét ap
dung dé xir Iy nudc thai chira DNT phat sinh tir
day chuyén san xuat thudc nd, tuy nhién han ché
cua viéc st dung than hoat tinh 14 phat sinh luong
16n chét thai thir cap sau xir ly. Mot sb k¥ thuat
xtr 1y, nhu qua trinh thim thau nguoc va loc ¢6
thé loai bo hoan toan chat gy 6 nhiém nhung lai
¢6 chi phi cao va ton niang lugng.

Hién nay, hudng nghién ctru dugc cac nha
khoa hoc quan tam 1a dp dung h¢ oxy hoa nang
cao dé xir Iy nudc thai chira cac thanh phén hitu
co kho phén huy thong qua cac phan ing oxi hoa
v6i cac goc hydroxyl tu do. Trong do, qua trinh
Fenton duoc danh gia c6 kha ning xir 1y chét hitu
¢6 kho phan huy dat hiéu qua cao. Tuy nhién,
nhuoc diém ctia qua trinh nay 14 tao ra luong bun
thai 16n do su két tia cta ion sit, tiéu hao hoa
chat,... Trong thoi gian gan day, phuong phap
sono-photo-fenton-like 1a sy két hop cua qua
trinh Fenton v&i tac nhén siéu am, 4nh sang va
xuc tac di thé gitip ting cuong hiéu qua xu ly
chat hitu co khé phan hiy, mang lai hiéu qua
ning luong va kinh t& dang duoc quan tim
nghién ctru. Mt trong nhiing xuc tac di thé phd
bién duoc str dung trong qué trinh Fenton-like Ia
nZVI. Khi tham gia xi Iy chit 6 nhidm trong qua
trinh Fenton-like, nZVI ¢ thé thuc hién nhiéu
vai trd nhu chat khir trong phan tmg truc tiép véi
chat 6 nhiém nhom nitro (NO7), ngudn tai tao
ion Fe?* cho phan ung Fenton. Qua trinh oxi hoa
xay ra thong qua hai co ché 1a tir cac ion Fe duoc
giai phong vao dung dich va thong qua cac phan
{ng gitra cac chét tan va cac chat bé mat [13].

Trong hé Sono-Photo-Fenton-like, dudi tac
dong cuia siéu am, cac diém néng hinh thanh véi
nhiét d6 khoang vai 1000 K va ap sudt khoang
100atm dugc hinh thanh. Duéi didu kién nay, cac
gbc tu do nhu *OH, *H, *OOH va O duoc tao ra
tor sy phan ly cta nudc, oxy va phan tng cia
chung voi bong bong. Si€u am khong chi tao ra
céc goc ty do phan trng ma con lam sach bé mat
xuc tac dé ngan chin viéc tich tu cac chéat 6
nhidm va cac san phdm phu tao ra trong qué trinh
phan hiy chét 6 nhiém [14].

Dé 1am giam thoi gian xir Iy va luong hoa
chat sir dung, nghién ctru di két hop nZVI trong

hé sono-photo-fenton dé chuyén doi gbc nitro
(NO73) cia DNT thanh gbc amin (NH?) bang
phan tmg khir ctia nZVI; dong thoi dudi tac dong
lién hop cua si€u am, anh sang trong hé sono-
photo-fenton s& nang cao hi¢u qua xt ly DNT
trong nuéc. Do d6, myc ti€u cua nghién ciu la
dua ra cac thong sb toi wu cua cac yéu t6 anh
hudng dén hidu qua xir Iy xir Iy DNT trong moi
truong nude bang qué trinh Sono-Photo-Fenton
két hop nZVI nhu: néng d6 chat 6 nhiém ban
dau, pH, lidu luong xuc tac, lidu luong H,0,,
cong suat UV, cong suit siéu am.

2. Vit liéu va phwong phap
2.1. Héa chat va thiét bi

DNT (d tinh khiét 95%, Viét Nam), nZVI
dugc didu ché tai phong thi nghiém Vién Cong
nghé mdi/Vién Khoa hoc va Cong nghé quéan su,
H>0, 30% (Merck), Nudc de-ionized (Milli Q).

MJ hinh thi nghiém nghién ctru xur ly nudc
thai chira DNT bang phwong phap Sono- Photo-
Fenton dugc mo ta nhu trong Hinh 1. Binh phan
ung dung tich 1,0 lit dugc ché tao tir vat liéu Inox
316 day 1 mm. O vi tri day binh c6 lap dat mot
dau phat siéu 4m tan s6 40 kHz. Dau phat song
siéu 4m duogc diéu khién bang thiét bi tao song
siéu &m (Sonigreen, Viét Nam) c6 thé diéu chinh
cong suit theo yéu cau. O trong binh, c6 thé lap
dat t6i da 03 dén UV budc song 254 nm, cong
sudt 10 W. Nhiét do trong binh phan mg c6 thé
kiém soat thong qua cam bién do nhiét 46 va hé
thong duong dan nudc lam mat xung quanh
thanh binh.

2.2. Quy trinh thi nghié¢m

Dua vao ndng do phat sinh DNT trong thyc
té t6i da 12 100 mg/L, cac thi nghiém nghién ctru
anh hudng ciia nong do DNT ban dau dén kha
nang phan hiy DNT cta hé Sono-Photo-Fenton
dugc tién hanh ¢ dai nong &6 DNT véi cac gia
tri 25 mg/L; 50 mg/L; 75 mg/L; 100 mg/L; c&c
thi nghi€ém nghién ctru anh hudng ctia pH duoc
thuc hién tai pH lan luot béng 1,2,3,4,5.
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Cac thi nghiém nghién ctru anh huong cua
luong H20; dén kha ning phén huy DNT cua h¢
Sono-Photo-Fenton dugc tién hanh tai cac nong
d6 Ho0; 1an lugt bang 5 mM; 10 mM; 20 mM;
25 mM; 30mM; lugng xuc tdc nZVI dugc khao
sat 1an luot bang 0,25 mM; 0,5 mM; ImM;
2 mM; 3 mM; cac cong suét anh sang 10 W, 20
W, 30 W lan luot dugce khao sat; va cong suat
siéu &m duoc khao sat tai cac gia tri 20 W, 40W,
60 W, 80 W.

Hé Sono-Photo-Fenton trong nghién ctru la
hé h¢, trong qua trinh suc khi s€ c6 thé c6 mot
lwong DNT bay hoi ra bén ngoai khong khi.
DNT c6 nhiét do nong chay 70 °C, nhiét do soi
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250 °C (kém theo phan hiy) va d6 tan trong nude
la 270 mg/L ¢ 25 °C [15]. Dé giam thiéu kha
nang bay hoi DNT, trong qua trinh thi nghiém,
suc khi hodc siéu am nhiét d6 cia cac thi nghiém
ludn duge kiém soat 1a nhd hon 50 °C (dudinhiét
d6 nong chay va nhiét do hoa hoi cia DNT).
Ngoai ra, ndng dd DNT trong cac thi nghiém cao
nhat 12 50 mg/1 thip hon d¢ tan cia DNT t6i da
12 270 mg/1 trong nudc; nén ndong dd DNT trong
cac thi nghiém s€ chua dén do bao hoa, dd bay
hoi thap. Do d6, kha ning bay hoi ciia DNT trong
qua trinh thi nghiém cta nghién ctru 1a rat thap
va 6 thé bo qua.

n dén UV
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Hinh 1. M6 hinh thi nghiém Sono- Photo- Fenton.

2.3. Phurong phap phan tich va danh gia

Nong d6 DNT dugc xac dinh bang may sic
ky long hi¢u nang cao (HPLC) (Agilent, USA,
1100 Series) voi cot Hypersil C18 (200 x 4 mm),
pha dong ciia acetonitrile va nudc 65/35, ap suat
120 bar, pH=7 theo dudng chuén dwoc xiy dung
trong nghién ctiru cia Pham Son Tung va cong
su, 2023 [9].

Hiéu qua xtr Iy DNT cua hé Sono-Photo-
Fenton dugc tinh toan theo cong thirc [16]:

H% = S5 x 100 (%);

. Trong dé: H 1a hi¢u qua xtr 1y, Co va C; la
ndng do cua DNT tai thoi di€ém ban dau va thoi
diém t, mg/L.

3. Két qua va thio luin

3.1 Nghién ciru anh hwong cia nong d DNT
ban dau

Két qua anh huong cia nong d6 DNT ban
dau dén sy phan huy DNT bang Sono-Photo-
Fenton duoc thé hién trong Hinh 2. Két qua
nghién ctru cho thdy sau 10 phut thi nghiém hiéu
qué xtr 1y tai nong d6 DNT 25 mg/L dat 93,56 %
trong khi do tai cac ndng do 50, 75, 100 hiéu qua
lan luot 1a 59,49%; 50,88%; 44,83%. Sau 20
phitt thi nghiém, hiéu qua xir Iy DNT cao nhat
dat dugc ¢ nong d6 25mg/L va hidu qua giam
xuéng con 82,54% khi néng d0 DNT ban dau
tang thém dén 100 mg/L. Nhu vy hiéu qua qua
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trinh phan hiy DNT giam khi néng 6 DNT ban
dau tang Ién. Khi taing ndng do DNT ban dau, toc
d6 hinh thanh gdc hydroxyl tu do giam di tir d6
lam giam hi¢u qua xir 1y [17]. Trong d6, cac phan
tr DNT duoc hép phu trén bé mat nZVI can trd
phan tmg Fenton, dan dén viéc tao ra it gbc tu do
hydroxyl (*OH) hon trén bé mat nZVI, giam kha
ning loai bo cac chit 6 nhiém muc tiéu [18].
Ngoai ra, nong do DNT cao c6 thé anh huong
dén qua trinh tao bot siéu 4m trong dung dich,
lam suy giam qué trinh hinh thanh cic gdc oxy
hoéa cling nhu 1am giam tbc do truyén khoi trong
dung dich [19]. Ngoai ra, nong d6 chét 6 nhiém
cao c6 thé ngin can tia UV tiép can bé mit xtc
tac tir d6 lam gidm hiéu qua hinh thanh hydroxyl
tuw do [20].

100 -

» ®
Bl 4
-
3 ; .
w
= vy — ]
& 40 *— 25 mgiL
T ; 50 mgiL
~— 78 mgiL
v 100 mg/L|
[ y
0 10 15 20
Thoi gian (Phut)

Hinh 2. Anh huong cua ndng d6 DNT dau dau vao
deén hi¢u qua xtr ly DNT.

3.2. Nghién curu anh huong pH

Anh huong cua pH dén hiéu qua xir ly DNT
bang qué trinh Sono- Photo- Fenton duoc thé
hién trong Hinh 3. Hiéu qua xua ly DNT bi anh
hudng dang ké boi pH va hiéu qua xir Iy cao nhat
100% dat duoc & pH=2. Hiéu qua xur Iy DNT
giam tir 97,24% xudng 40,18% khi pH ting tr
3,01én5,0. C6 thé thay rang hi¢u qua xir Iy DNT
dat cao hon tai diéu kién pH thap O pH=2, la
diéu kién téi wu cua hé Fenton, dong thoi viéc
hinh thanh cac ion st (1) tir bé mat cua xdc tac
nZVI dién ra nhanh hon tir d6 thuc day sy hinh
thanh cac goc tuy do hydroxyl (*OH), dan dén sy
phan hiy nhanh hon ctiia DNT.

Khi giam pH tir 2 xubng 1, hiéu qua xir ly
DNT giam xudng 96,64%. Khi pH < 2, su c6 mat
cua cac ion oxonium (HsO%*) va céac ion
[Fe(H20)s 13 lam giam kha ning phan ¢ng cua
ion Fe*" va H,0; [21, 22]. H' du thira s& phan
g véi cac goc tu do hydroxyl (¢OH) theo
phan ung:

*OH+H"*+e — OH + H,O (1)

Lu va cong su, 2023 phat hién ra rang sy hién
dién ctia Fe20s-H,O trén bé mat cua cac chat xdc
tac di thé & mac pH trén 3 1am giam hiéu qua
Fenton dj thé [23]. Khi pH > 4,0, Fe?*/Fe3* s& két
tia dudi dang hydroxide, khéng thé phan tng
v6i Ho0, dé tao ra cac gbc tu do hydroxyl (*OH),
dan dén hiéu qua xt ly giam [24]. Hiéu qua xir
Iy DNT giam & céc gia tri pH cao hon con dugc
giai thich boi cac chat oxy héa yéu hon nhu ion
ferryl (vi du FeO?") hinh thanh & céc gia tri pH
cao hon (pH > 5) ¢6 tinh chon loc cao hon so voi
gdc ty do hydroxyl (+OH) [18]

Fe?*+ H,0, — FeO? + H,0 2

Hon ntra, ¢ cac gia tri pH cao hon, twong tac
giita Fe?* va H,0; bi trc ché va sy phan hiy cta
H,0; thanh oxy phan tir va H,O xay ra, diéu nay
dan dén giam sy tao thanh gdc tu do +OH.

. i
A
-
80 -
. & pH=1
2 . " ® pHe2
4 L= a
— A pH» 3
,g vy pH=4
w ® pH=5
2
S 40 .
b o <
0 v . 1l v
0 5 10 15 20
Thit glan (Phit)

Hinh 3. Anh huong ctia pH dén hiéu qua phan hiy
DNT trong hé Sono-Photo-Fenton.

3.3. Nghién citu anh huong ciia nong dé H.0,

Két qua anh huong cia nong d6 H,0; ban
dau dén hiéu qua xi ly DNT bang qua trinh
Sono-Photo-Fenton duoc thé hién trong Hinh 4.
Tir két qua thu duoc tir Hinh 4 ta ¢6 thé thiy khi
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tang nong do H20, tir 5 mM dén 20 mM thi hiéu
qua phan huy tang, dat gi4 trj lan lugt 91,55%,
96,47%, 97,08%. Khi ting ndng d6 H.0, din dén
tdc do tao ra gdc hydroxyl *OH cao hon, tir 6
lam tang hiéu qua phan huy DNT. Trong qua
trinh Fenton, nong d6 HO, ban dau anh huéng
dén téc d6 phan hay chat 6 nhidm [25, 26]. Khi
tang nong do H,0, s& dan dén tang téc do phan
g [27-29]. Tuy nhién, khi H20, du thira s& két
hop véi cac gde hydroxyl *OH (sinh ra trong h¢
Sono-Photo-Fenton) tao ra cac goc *OzH tu do
va nudc, tu d6 lam giam nong do cac gbc
hydroxyl «OH, dong thoi lam giam sy phan huy
DNT trong quéa trinh Sono-Photo-Fenton. Cu
thé, khi tang thém nong do H,O; tir 20mM dén
30 mM lam giam hiéu qua xtr ly DNT tir 97,08%
xudng 95,75%.

100

Higu sudt (%)

.. é ‘1IU ‘IIS 2IU
Théi gian (Pht)

Hinh 4. Két qua anh huong cua ndng d6 H,0;

deén hi¢u qua xtr ly DNT.

3.4. Nghién citu anh huong cua liéu leong Sdt
hoa tri 0

Két qua anh huong cua lidu luong sit hoa tri
0 dén hiéu qua xir Iy DNT bang qua trinh Sono-
Photo-Fenton dwogc thé hién trong Hinh 5. Két
qué tr Hinh 5 cho thdy hiéu qua xtr 1y ting tir
74,19% lén 97,02% khi luong xtc tac ban dau
tang tir 0,25 mM dén 1 mM. Tai lidu lugng xtic
tac 2 mM va 3 mM thi hiéu qua xt Iy DNT chi
tang nhe 1én 97,28% va 97,43%. Két qua nay
tuong tu voi nghién ctru ciia Kakavandi va cong
su, khi tang néng dd xtc tac dén luong ti uu thi
tbc d6 phan hiy tang tuy nhién sau dé thi hi¢u

qua xu ly thay d6i khong dang ké [17]. Viéc tang
khéi lugng sat hoa tri 0 gitip ting s6 luong céc vi
tri hoat dong trén bé mat xuc tic do do ting
luong gbe hydroxyl tur do sinh ra. Ngoai ra, khi
tang liéu luong chét xic tac, lam tiang kha ning
hap phu chit 6 nhiém, tir d6 ting cuong phan img
phén huy trén bé mat xac tac [30]. Tuy nhién khi
dat dén liéu lugng xuc tac t6i wu, kha nang phan
huy chat 6 nhiém cta hé c¢6 xu huéng di ngang
va ¢6 thé giam. O liéu lugng xuc tac cao, sy phan
tan burc xa siéu 4m boi chét xuc tac da lam giam
tbc @ hinh thanh gdc hydroxyl tu do [31]. Hon
nira, néng d6 chit xuc tac cao cling can trd buc xa
UV, tir d6 han ché anh huéng cua UV trong quéa
trinh hinh thanh géc hydroxyl tw do (*OH) [32].

)

[~
4
pe »

Higy suat (%

&— Cfe{0)= 025 mM
o - £
P = 0 05mm
o & Cle{0)=1mM
- v Cle{0)= 2mM
20d ¢ Cre{0)= 3mM
) & .
0 10
Thon gaan (Phat)

Hinh 5. Anh hudng cta lidu lugng st hoa tri 0
deén hi€u qua xi Iy DNT.

3.5. Nghién ciru anh hudéng ciia cong sudt dnh sdng

Két qua anh huong cta cong suit 4nh sang
dén hiéu qua xir Iy DNT bang qua trinh Sono-
Photo-Fenton dugc thé hién trong Hinh 6. Két
qué trong Hinh 6 cho thdy, sau 20 phit phan tng,
tai cong suat dén 1a 10W hiéu qua xir Iy DNT dat
97,08%. Khi tién hanh ting cong suat dén l1én
20 W va 30 W, sau 20 phut DNT dugc xur Iy hoan
toan. Sau 15 phut phén tng, hi¢u qua xu ly DNT
tai cong suat dén 30 W da dat 96,92% trong khi
6 10 W hi¢u qua chi dat duogc 1a 92,93% va tai
20 W 14 95,76%. Cong suét anh sang cang cao
thi khd nang xtr Iy DNT cua qué trinh Sono-
Photo-Fenton cang ting. Piéu nay co thé giai
thich riang, khi ting cong suat dén, cudng do anh
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sang cao hon s& lam ting sd phén tir H,O, bi kich
thich boi birc xa UV dé tao ra gbc *OH tir d6 lam
tang hi¢u qua xur ly. Theo Chen va cong su, 2011
0 cuong d6 anh sang cao sé kich hoat cac phan
ung quang hoa tir d6 lam tang hi€u qua xu ly
[33]. Hon nita, trong qua trinh Sono- Photo-
Fenton két hgp nZVI, anh sang kich thich
electron cua chat xuc tac lam cho chét 6 nhiém
hitu co tré thanh gbc cation. Céc goc cation nay
phan Ung v6i ion hydroxyl dé tao ra gbc
hydroxyl va v6i ion Fe* dé tao ra Fe?* [34].

100 -

sut (%)

Higu

T d
5 10 15 20

Hinh 6. Anh huong cong suat anh sang
dén hiéu qua xt 1y DNT.

3.6. Nghién ciru anh huong cua cong suat siéu am

Két qua anh huéng ciia cong suit siéu am
dén qua trinh phan hiay DNT béng Sono-Photo-
Fenton duoc thé hién trong Hinh 7. Tt Hinh 7,
hiéu qua xir Iy DNT dat 100% tai 80W. Két qua
cho thiy, & mac 20 W, hiéu qua xu ly dat
64,94%, va & miic 40 W, 60 W hiéu qua xu 1y
DNT lan luot 14 94,26% va 98,7%. Tir két qua,
nhan thiy rang hiéu qua xir Iy DNT ting 1én khi
cong suét siéu m tang. Khi ting cong suit siéu
4m lam gia ting qua trinh lam sach bé mat xuc
tac nZVI, diéu nay lam ting toc d san xuét gbc
tu do hydroxyl (*OH) [35]. Tang cong suét siéu
4m lam tang sy dao dong, hinh thanh nhiéu bong
bong kich thudc vi mo di chuyén trong dung
dich. Bong bong s& nd dudi tac dong co hoc séng
siéu am, giai phong nang lugng tir d6 lam tang
su hinh thanh cac géc tu do. Hon nira, siéu am
c6 thé lam ting téc d6 truyén khdi cua chit gay

6 nhiém. Tuy nhién, trong nghién ctru ctia Ince
va cong su, 2018 sy phan huy cua paracetamol
(PCT) giam khi cong suét siéu am tang 1én. Picu
nay 14 do cong suét siéu 4m cao lam giam hiéu
tuong xam thyc trong dung dich [36]. Nhu vay,
qué trinh siéu am chi can thyc hién trong thoi
gian dau khi van hanh hé Sono-Photo-Fenton dé
lam tang toc d san xuat gdc hydroxyl ty do cua
xuc tdc nZ V1, sau d6 qua trinh oxy hod nang cao
(photo-fenton) tiép theo, c6 thé khong can s
dung dén siéu 4m ma van nang cao hiéu qua phan
huy DNT ciia hé. Diéu nay 1a yéu t& dam bao
nang cao hiéu qua xu ly DNT trong nudc va lam
giam chi phi van hanh cta hé Sono-Photo-
Fenton khi ap dung vao thuc té.
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Hinh 7. Anh huong clia cong suat siéu am
dén hiéu qua xu ly DNT.

Tu cac két qua thu duoc, diéu kién thi
nghiém t6i wu v&i ndng d6 DNT 50 mg/L la
pH=3, lidu xtc tac di thé nano sit hoa tri 0 = 1
mM, ndng d6 H.0,= 20 mM; cong suit siéu 4m
80 W, cong suat dén UV 10 W. Xir Iy DNT bang
hé Sono-Photo-Fenton c6 hi¢u qua va thoi gian
xtr 1y t6i wu hon so véi cac phuong phap khac
nhu hap phu DNT bang nhya siéu lién két [5], xr
Iy DNT bang thuc vat [8], DNT bang Fenton
[37].... Két qua trén cho thiy tiém ning (mg
dung phuong phap Sono- Photo Fenton vao day
chuyén xir Iy nuéc thai san xuat TNT sau budc
xu 1y so bo.
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4. Két ludn

Két qua nghién ctru hé Sono-Photo-Fenton
két hop vat liéu nZVI cho thay, qua trinh Sono-
Photo-Fenton 1a mot cong nghé xtr 1y tiém ning
dé loai bo DNT ra khoi méi truong nude. Véi
nong do dau vao cua DNT la 50 mg/l, khi tién
hanh xir Iy DNT trong méi trudng nude bang hé
Sono-Photo-Fenton, dudi céc diéu kién thi
nghiém t4i wu : ndng d6 H,0, = 20 mM; lidu xuc
tac di thé nano sit hoa tri 0= 1 mM, pH = 3, cong
sut siéu am 80W, cong sudt dén UV 10 W thi
DNT s& c6 hiéu qua xir Iy cao nhat sau 20 phut
xt ly. Hon nira, trong qua trinh van hinh hé x
1y hé Sono-Photo-Fenton két hop vat liéu nZVI.
Céc két qua thu dugc ban dau nay 1a co s¢ dé xay
dung quy trinh cong nghé hiéu qua xu 1y DNT
trong nudc thyc té bang hé Sono-Photo-Fenton
két hop xtc tac (nZVI). Tuy nhién, can tiép tuc
¢ cac nghién ctru quy trinh thu hdi va tai st
dung xuc tic nano hiéu qua dé co thé ap dung
cho cac quy md lon hon.

Lo1i cam on

Nhom tac gia chan thanh cdm on Phong
Cong ngh¢ mobi truong/Vién Cong nghé
m¢i/Vién Khoa hoc va Cong nghé quan sy da tao
diéu kién co sé vat chat cho nghién ciru nay.
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