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TOM TAT
Nghién citu nay tdp trung khdo sat cdc yéu té dnh huong dén qud trinh xie 1y 2,4-
Dinitrotoluen (DNT) trong mieéc bang hé UV-Fenton. Céc anh hudng béi nong dé chat DNT ban
dau, dd pH, ti 1é mol H,0./Fe*, nong d¢ ion Fe** va bude séng dén hiéu sudt xir Iy dwoc danh
gid trong thoi gian thi nghiém 120 phit. Két qua nghién citu cho thdy ¢ nong dé C°ont = 100,37
mg/L, voi ty 1é mol HyOol Fe?* = 20, Cre2+=1,75 mM, pH =3, A = 254 nm, hiéu sudt xir ly DNT
dat 100% sau thoi gian phdn wng 60 phut.

T khoa: UV- fenton; 2,4-Dinitrotoluen.
1. MO PAU

Nudc thai phat sinh tir qua trinh san xuét cac loai thudc nd, thude goi nd co chira thanh phan
cac chat hitu co kho phan hiy nhu: Trinitrotoluen (TNT), 2,4-Dinitrotoluen (DNT),
Diazodinitrophenol (DDNP), Nitroglyxerin (NG), 4-Nitrophenol (NP) Trinitrophenol (TNP),
2,4,6-Trinitrorezocxin (TNR). Tét ca cac chit trén dwoc xac dinh 14 ¢6 nguy co gay 6 nhidm moi
truong, néu khong co bién phap xir Iy truée khi xa ra méi truong. Trong nghién cliru nay, tip
trung nghién ctru xtr ly DNT trong nudc thai san xuit thudc né. DNT chul yéu phat sinh tir day
truyén san xuat thuoc no.

D3 ¢ nhiéu cong trinh nghién ctru xir Iy DNT trong nudc thai phat sinh tir hoat dong san xudt
ap dung phuong phap hap phu [1, 2], phuong phap sinh hoc [3, 4] va phuong phap oxi hoa [5-
7].... Phuong phap hip phu bang than hoat tinh dang dugc mot s0 nha may san Xudt ap dung dé xur
1y nuée thai chira DNT phat sinh tir diy chuyén san xuit thudc nd, tuy nhién han ché 1a khong chu
dong dugc ngudn vat lidu dau vao va phat sinh lugng 16n chat thai thir cip sau xur ly. Phuong
phap sinh hoc nhu sir dung thuc vat hay mang sinh hoc dugc ap dung nhung yéu cAu thoi gian dai
va can thiét co quy trinh tién xir ly. Hién nay, hudng nghién ciru duoc cac nha khoa hoc quan tim
1a 4p dung hé oxy hoéa nang cao nhur quang Fenton dé xir Iy nudc thai chira cac thanh phan hitu co
kho phan huy. Trong hé quang Fenton hinh thanh cac phan tir hydroxyl ty do (OHe), c6 thé Oxy
hoa rét 16n (2,80 V) c6 thé ' phan ng vai hau hét cac hop chat hiru co khé phan huy. Tuy nhién, dé
c6 thé ap dung hiéu qua can nghién ctru t01 wu cac diu kién ti wu dé xur 1y gop phan giam thiéu
chi phi xir Iy, dam bao cac loi ich vé kinh t&, méi trudng cho don vi san xuat, van hanh.

Trén co s¢ do, bai bdo nay gidi thiu ket‘qua nghién ctru anh huong cua cac yc;u t6 nhu péng
do chat ban dau, pH, ty 1&¢ mol H,O,/Fe?*, nong do ion sat, budc song anh sang den hiéu suat xir
Iy DNT trong mdi trudng nude.

2. NOI DUNG CAN GIAI QUYET
2.1. Chuin bi thye nghiém
2.1.1. Thiét bj

- H thong thiét bj sic ky 16ng hiéu nang cao (HPLC) Model HP 1100, sir dung detector chudi
(DAD) do hang Agilent (My) san xuat;
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- Can phan tich PA214, Ohaus (USA), d6 chinh xac £ 0,0001 g;

- May do pH HandyLab 680, SI Analytics.
2.1.2. Héa chat

- 2,4-Dinitrotoluen (DNT) duoc lay tir Nha may Z195/TCCNQP;

- Héa chat H>02 nong do 30% (P.a- Merck);

- Hoa chat FeSO4.7H20 (P.a- Merck).
2.1.3. M6 hinh thuc nghiém

Mo hinh thiét bi nghién ctru xur ly DNT trong nude bang hé UV — Fenton dugc thiét ké tham
khao nguyén ly trong cong bo cua Nguyén Van Huong va cong sy [8].

Trich m&u thi nghigrm

GE phan tich

Héa ctdt H2504 f30
‘o treihg PHE éing thém H202 vir .
Busing din khi

Gng rugt ga din khi

BE TRUNG HOA

Hinh 1. M6 hinh thi nghiém hé UV-Fenton
Ghi cht: 1 - Pén UV, 2 - Ong thach anh, 3 - Pau phdn phoi khi.

M6 hinh thi nghiém nghién ctru hiéu qua cua h¢ UV-Fenton dugc md ta trong hinh 1, dugc
thiét ké dya trén tham khao thiét ké trong nghién ciru. Binh phan tng dung tich 1,5 lit duoc ché
tao tir vat lieu Inox 316 day 2 mm. O day binh dugc lap dat phan phoi khong khi toc do 1
lit/phut. O trong binh, tai vi tri chinh gitra c6 01 dén UV budc song 254 nm, cong suat 15 W.
Tién hanh thi nghiém, nudc thai can xu ly dugc diéu chinh pH theo yéu céu, sau do, duoc dan
vao binh phan tng. Moi lan thi nghiém véi 1 lit nudc thai. Khi da thém du nudce thai vao binh
phan tng, ti€n hanh bd sung hoa chat H.0> va Fe?* theo ty 1& nghién ctru. Sau thoi gian phan
ng, tién hanh dan nudce thai sau xu ly vao binh thuy tinh d¢ trung hoa nudc thai dat pH = 7. Hé
thong co tich hop kiém soat dugc nhiét d6 va theo ddi pH thay doi trong qué trinh phan Gng.

2.2. Phwong phép chuin bi mu

Céc thi nghiém nghién ciru anh hudng ciia ndng do ban dau dén kha ning phan hiy DNT ctia
hé UV-Fenton dugc tién hanh trong thoi gian 60 phit ¢ cung didu kién pH = 3, A = 254 nm, Crez+
= 1,75 mM, ti 1&¢ H,O/Fe?* = 10, thay doi nong d6 DNT voéi cac gia tri 50,10 mg/L; 75,05;
100,37 mg/L.

Cac thi nghiém nghién ctru anh huong cua budc song dén UV kha nang phén hiy DNT cua
hé UV-Fenton dugc tién hanh trong thoi gian 60 phut ¢ cung diéu kién pH = 3, Cre2+ = 1,75 mM,
ti 16 H,02/Fe?* = 10, ndong do DNT 100,37 mg/L, thir nghiém v&i dén UV tai cac budc song A=
185 nm, 254 nm va 313 nm.

Cac thi nghiém nghién ctru dnh huong cua ti 1¢ Ho0,/Fe?* dén kha nang phan hity DNT bang
hé UV-Fenton dugc tién hanh trong thoi gian 60 phat & cung diéu kién Cnr = 100,37 mg/L, pH
= 3, Crez+ = 1.75 MM, A = 254 nm, thay doi ti 1 H,O2/ Fe?* 1an luot bang 10, 20, 30.

Céc thi nghiém nghién ctru anh huéng cia pH dén kha ning phan huy DNT cua hé UV-
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Fenton duoc tién hanh trong thoi gian 60 phit & cing diéu kién Conr = 100,0 mg/L, Cee?* = 1,75
mM, A = 254 nm, ti 18 H,Oo/Fe?* = 20, thay doi pH lan lugt bang 2, 3, 4.

Céc thi nghiém nghién ciru anh hudng cta ndng do Fe?* dén kha nang phan hity DNT ciia hé
UV-Fenton duoc tién hanh trong thoi gian 60 phat ¢ cung diéu kién pH = 3, A = 254 nm, ti 1€

H,02/Fe?* = 20, thay dbi ndng d6 DNT vdi cac gia tri 1,00 mM ; 1,75 mM ; 2,50 mM .

2.3. Xy dung duong chuén xac dinh DNT bang phwong phap HPLC

Puong chuin duoc xdy dung bang cach chuan bi 05 mau dung dich DNT c6 ndng d6 1an luot

1a 5,0 mg/L, 10,0 mg/L, 25,0 mg/L, 50,0 mg/L, 100,0 mg/L.
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Hinh 2. D6 thi ngoqi chudn xdc dinh DNT.

2.4. Phuwong phap nghién ciru

Hiéu suét xir Iy DNT ciia hé UV-Fenton duoc tinh toan theo cong thic [8]:

C —
H% = -2
0

C
x 100 (%)

1)

Trong d6: H 14 hiéu suat xir 1y; Co va Ct 1a ndng d6 ciia DNT tai thoi diém ban dau va thoi

diém t, mg/L.

3. KET QUA VA THAO LUAN

3.1. Nghién ctru dnh huéng cia ndong dd DNT ban diu

Nghién ctru duge tién hanh voi cac dung dich DNT c6 nong d6 thay doi tir 50,10 mg/L;
75,05; 100,37 mg/L, Crz02/Crez+ = 10, pH = 3, dén UV bude song A = 254 nm, cong suat 15 W
trong thoi gian phan ing 60 phut dugc thé hién tai hinh 3.

100

80

t (H%)

60

A

éu sua

40

N

Hi

20

0 10

C0=50 mg/L

20 30
Thoi gian (phut)

40 50 60

€0=100 mg/L C0=75 mg/L

Hinh 3 . Anh huong ciia nong @é DNT ban dau dén hiéu xir phdn hity trong hé UV-Fenton.
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Két qua khao sat & hinh 3 cho thiy sau 60 phut phan tng, hiéu suét xir Iy ciia hé UV-Fenton
dat 100% tai néng dd DNT ban dau 50,10 mg/L, dat 97,9% o néng d6 DNT 75,05 mg/L va dat
94,48% & néng do 100,37 mg/L. Do d6, nong d6 DNT ban dau anh huéng dén hi¢u qua xir ly
cia hé UV-Fenton trong khoang thoi gian khao sat. Tir két qua nghién ciru Iya chon ndéng do
DNT ban dau 14 100,37 mg/L cho céc khao sat tiép theo.

3.2. Nghién ctru dnh huéng ciia buéc séng UV dén hiéu suit xir Iy DNT
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Hinh 4. Anh huong ciia bude séng dén hiéu sudt phan hity DNT trong hé UV-Fenton.

Sau 60 phit, hiéu suat phan hity QNT oA =185 nm la 22,58%, oA=254 nm la 94,48%, &
budc song A =313 nm 1a 89,4% véi n@ng do DNT ban dau bang 100:37 mg/L. Két qua tai hinh 4
cho tai budc séng A =254 nm hiéu suat xtir [y DNT dat gia tri cao nhat.

3.3. Nghién ctru dnh huwéng cia ti 18 H,O,/Fe?* dén hi¢u suit phan hily DNT
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Hinh 5. Anh hudng ciia ti 1é HyO./Fe** dén hiéu sudt phdan hity DNT trong hé UV-Fenton.
Két qua khao sat tai hinh 5 cho thay khi ting ti 18 HoOo/Fe?* tir 10 1én dén 20 thi hiéu suét xu
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ly DNT sau 60 phut ciing ting tir 94,48% 1én 99,6%. Khi tiép tuc ting ndng d6 H,0,/Fe?*=30, ta
nhan thiy hiéu suat xtr Iy DNT sau 60 phat dat 98,9% thip hon khong déng ké so voi nong do
H,02/Fe?* = 20. Tir két qua khao sat trén cho thay tai ti 186 Crooz/Crez+ = 20 thi hidu suat va téc do
phan huy ciia DNT dat hiéu qué tot nhat.

Téc d6 phan ing DNT tang khi ty 18 H,O2/Fe?* tang c6 thé giai thich: Khi ting nong do H,0,
(tte ty 18 HoOo/Fe?* tang), sb gbc OH® tu do tao ra nhiéu hon. Mat khac, Fe** dudi tac dung cua
tia UV ciing san sinh ra mot lugng OH® dang ké gop phan nang cao hiéu suat phan tng.

Fe?* + H,0; > Fe* + ‘OH + OH" )
Fe™ + H,0 > [Fe*(OH)T? + H+ @3)
[Fe**(OH) T2 + hv > Fe?* + ‘OH 4)

Tuy nhién, khi ndng do H,O; ting 1én dd dan dén du thira va phan Gmg v6i gdc OH® tao thanh
tir d6 lam giam hiéu qua xtr 1y ctia hé UV-Fenton [9]:
H202+ *OH — HO;" + H0 (5)
HO,' + 'OH — H,0 + O, (6)
Vi két qua trén, viéc lua chon ty 18 H20a/Fe?* = 20 dé nghién ciru xir Iy cho cac thi nghiém
tiép theo.
3.4. Nghién ciru anh hwong cia pH dung dich dén hiéu suit phan hiy DNT
Két qua nghién ctru anh huong cua pH dung dich dén hiéu sudt phan hay DNT dugc théNhién
tai hinh 6. Ket qua khdo sat cho thay ¢ dicu kién pH = 3 toc d9 phén huy hop chat DNT dién ra
nhanh va hiéu suat xur 1)’/ dat 99,6% tai thoi diém 30 phﬁt,vé’i nong d6 DNT = 100,37 mg/L. Véi
pH =2 va pH = 4 thi toc d phan ing chdm hon, hiéu suat phan ang chi dat 98,4% va 98,3% tai
cung thoi diém 30 phat. Két qua nghién ctru cho thay, diéu kién t61 wu cua hé phan ung la tai
pH=3. K&t qua nghién ctru cho thay sy twong dong véi nghién ciru cia Nguyeén Vian Hudng va
cong su [9].
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Hinh 6. Anh huong ciia pH dén hiéu sudt phan hiy DNT trong hé UV-Fenton.

3.5. Nghién ctru dnh huéng ciia nong d9 Fe?* dén hi¢u suit phan hily DNT
Két qua nghién ctru anh huong cua ndng do Fq2+ dén hiéu suét phan huy DNT dugc trinh bay
tai hinh 6. Tur két qua c6 thé thay, trong 30 phut dau hiéu qua xu 1y dat cao nhat khi sir dung 1,75
mM Fe?. Trong khi dé, truong hop sir dung 2,50 mM Fe?, hiéu qua thap hon 16 rét. Nguyen
nhan 1 do & giai doan dau cta qua trinh, d6 duc cta dung dich bi anh hudng boi ndng do sat. St
sunfat heptahydrat 1am ting d6 duc, can tré sy phat quang ctia dén UV do d6 anh huéng dén hiéu
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qua xir Iy DNT trong nu6c. Tuy nhién, sau 60 phut hiéu qua xur 1y khi st dung ndéng do
FeS04.7H,0 1,75 mM va 2,50 mM gan tuong duong nhau. Nhu vy, ndng do sit anh huong dén
tdc do phan tmg ddc biét 1a trong giai doan dau cua qua trinh xir 1y. Trong khi d6, & truong hop
sir dung 1,00 mM Fe?* cho thdy phan ung phan hiy DNT van con dang tiép dién, lugng H,0,
trong nude thai van con du 16n dé tiép tuc qua trinh.
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Hinh 7. Anh huéng ciia nong dg Fe** dén hiéu sudt phdan hity DNT trong hé UV-Fenton.
4. KET LUAN

Céc thi nghiém nghién ctru anh huéng cia nong dd DNT ban dau, pH, ti 1& H,O./Fe?*, budc
song cho thiy hiéu suét xir Iy DNT trong hé UV-Fenton tai diéu kién t6i wu pH = 3, 4nh sang A =
254 nm, Crez+ = 1,75 mM, ti 18 H,O,/Fe** = 20, ndng d6 C°ont = 100,37 mg/L dat 99,6%. Két qua
1a co s& dé tién hanh cac nghién ciru xir Iy DNT trong nuée thai phat sinh tir hoat déng san xuét
thudc phong, thude nd.

Léi cam on: Nhom tac gia cam on sw tdi tro vé kinh phi cua dae 1ai cap BOP 2020-2023: Nghieén ciru
xdy dung quy trinh cong nghé xu Iy nuwdc thai chira cac chat hitu co bén phat sinh tie ddy chuyén san xuat
TNT bang giai phap oxy hoa tién tién ket hop.
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ABSTRACT

Study some factors affecting the efficiency of treatment of 2,4-Dinitrotoluene (DNT)
in water by UV-fenton method

In this study, the influencing factors on the treatment process of 2,4-Dinitrotoluene
(DNT) containing water using UV-Fenton process were evaluated in reaction time (0 - 60
minutes), including pH indicator, UV wavelength, molar ratio of H,O,/Fe**, initial
concentration of ferrous and the initial concentration of DNT. The results showed that at
the initial concentration C°onr = 100,37 mg/L, molar ratio of H,Ox/Fe** = 20, Crez+ =
1,75 mM, pH = 3, UV wavelength A = 254 nm, the treatment efficiency on DNT containing
water reached 100% after a reaction time of 60 minutes.

Keywords: 2,4-Dinitrotoluen (DNT); UV- fenton.
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