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SUMMARY

STUDY DECOMPOSE CONCURRENT NG, PETN IN WATER ENVIRONMENT
BY PHOTON FENTON AGENT

This paper introduces the results of research on decompose concurrent NG, PETN

contamination in water by photosynthesis Fenton agent and compare the effectiveness

decomposition NG, PETN with oxidizing agents other advanced . Survey results show that by

the process of photosynthesis Fenton can decompose and NG, PETN with high performance.

NG efficient decomposition, PETN with Fenton agent higher optical efficiency than the

decomposition by the oxidizing agent other advanced. Fenton photosynthesis can fully apply

to thoroughly treat NG, PETN sewage contamination in produce explosives.
Keywords: NG, PETN, H,O,, UV-H0,, Fenton, UV-Fenton.

1. DAT VAN BE

Nitroglycerin (NG), pentrit (PETN) 1a mét
trong cac hop cht hitu co c6 tinh nd dic
trung cho nhom thuéc nd manh dang este
nitrat thuong bi nhiém trong nudc thai nganh
cong nghé san xudt vat liéu nd. Day 1a hop
chit co doc tinh v6i moi trudng va kho phan
hay. Dé xtr 1y cac hop chit co tinh nd trong
d6 ¢4 NG, PETN nhiém trong nudc thai di c6
mdt s& phuong phap khac nhau nhu hip phu,
str dung thuc vat bac cao [2,3].

Hién nay dé xir Iy nudc thai bi nhidm cac
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hop chét hitu co kho phan hay thuong ap
dung giai phap st dung cac qua trinh oxi
hoa nang cao AOPs (Advanced oxidation
processes) trong d6 c6 qua trinh quang
Fenton. Tuy nhién cac két qua nghién ctru
kha ning phan hiy déng thdi NG, PETN
bang cc qué trinh quang Fenton trong moi
truong nude hiu nhu chua dugce nghién ciru.
Bai bao nay gidi thiéu két qua nghién ciru
kha ning phian hiy NG, PETN bing tac
nhan quang Fenton ddng thoi so sanh véi
mot s tdc nhan oxi hoa khic nhim tim



kiém giai phap thich hop dé tmg dung cac
qué trinh AOPs cho muc dich xir Iy ngudn
nude bi nhidém cac loai thudc nd nhom este
nitrat.

2. PHAN THUC NGHIEM

2.1.1 Thiét bi

Céc thiét bi phan tich chinh dugc str dung
trong nghién ctru la:

- May séc ky long hiéu ning cao HP 1100
st dung detector chudi (DAD).

- May séc ky khi khéi phd GC/MS Agilent
6890 GC -5975MSD.

- May do pH: OAKLON, serie 510 (M¥) co
do6 chinh xac £0,01.

- Can phan tich d6 chinh xac +0,1mg
CHYO (Nhat Ban).

2.1.2 Hod chat

Dung dich NG v6i ndéng do gbc 1a
0.228mg/1 trong nude cit 2 1an.

Dung dich PETN vé6i ndng do gbc la
0.032mg/1 trong nude cit 2 1an.

Cac dung moi c¢6 d6 sach dung cho phan
tich HPLC: axetonitryl, etanol, hexan,
diclometan (Merk).

H,0, c6 d6 sach phan tich, nong d6 30%
(Merk).

FeS0,.7H,0, loai c¢6 dd sach phan tich.
HNO;, NaOH, NasPO,, Na,SO,4 khan c6 d6
sach phan tich (Merk).

2.2 Phwong phap nghién ciru

2.2.1 Phuwong phdp chudn bi hé thiét bi
quang Fenton.

Dung dich cin xu 1y duoc chita trong
binh thuy tinh va dwgc bom viao budng
phan ng quang hoa bang bom dinh luong,
dung dich sau d6 lai dugc chay tudn hoan
vé binh thuy tinh ban dau. Trong trudng
hop nay bom dinh lwong dugc dung dé tuan
hoan lién tuc dung dich tir binh thuy tinh
dén budng phan tng quang héa va nguoc

lai. Thiét bi nay da duoc dé cap trong tai
liéu [1].

2.2.2 Phwrong phdp chudn bi dung dich
nghién curu

Dung dich NG, PETN c¢6 ndng d6 khac
nhau dugc chuin bi béng cach can va hoa
tan bang nude cit 2 1an.

2.2.3 Phwong phdp phdn tich thanh phan
dung dich nghién ciru, ddnh gia hiéu sudt,
toc do phan huy

Viéc phan tich dinh tinh va dinh lugng xac
dinh sy thay dbi n(‘Sng do, hiéu suét phan
hay NG, PETN dugc thuc hién bang thiét
bi sic ky long hiéu ning cao HP 1100
(M¥) str dung detector chudi (DAD).

Diéu kién do x4c dinh NG, PETN: cot sic
ky Hypersil C18 (200x4mm), ty I¢ pha
dong axetonitril/nuéc = 70/30 (theo thé
tich); tbc do dong: lml/phat; ap suit:
110bar; tin hiéu do cua NG & budc song
215nm va cta PETN ¢ 204nm.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cua H,O0, dén hi¢u suat
phén hily dong thoi NG, PETN bing tac
nhian UV-Fenton

Két qua nghién ctru anh hudng ciia ham
luong H,0, trong thanh phin tac nhan UV-
Fenton t6i sy bién ddi néng d6 (C, mM), hiéu
suat (H, %) phan huy NG, PETN dugc din
trong bang 1.

Tir két qua khao sat nhan thiy dudi tac dung
cua tac nhan quang Fenton, hiéu suit phan
hiy NG, PETN tang theo thoi gian phan tng.
Khi ting ndng do H,O, thi hiéu suét phan hay
c6 tang lén.

O diéu kién phan tng 40mM H,0,; 0,8mM
Fe’"; pH=3; UV=254nm sau 60 phat phan
tmg thi hdu nhu PETN da bi phan hiy hoan
toan, hiéu suét phan hity PETN cao nhét dat
gia tri 100%, hiéu suat phan hay NG dat gia
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tri trén 97%. Khi ting ndng d6 H,0, trong hé
phan tng UV-Fenton (ting ti 1& ndng do6
H,0,/Fe*" tuong tmg tir 12,5 1én 50) thi
hi€u qua phan hiiy NG, PETN tang 1én, tuy
nhién khi ting nong d6 H,O, 1én 160mM (ti
1é ndng d6 H,O,/Fe’* 1a 200) thi hiéu qua
phan huy cac chit ndy khong ting nita ma
¢6 xu hudng giam di. Nhu vay trong cac diéu
kién da xét thi véi ti 16 nong 6 H,O,/Fe*" 1a
50 thi hiéu qua va tdc do phan huy dong
thoi NG, PETN dat gié tri cao nhit.

Tir cac két qua bang 1 ta thiét 1ap dd thi
mdi quan hé -In(C/Co) — t (v6i C, Co la
ndéng do cua NG, PETN ¢ thoi diém t va
thoi diém ban dau, t 13 thoi gian —ph) nhan
thdy do thi biéu dién quan hé -In(C/Co) — t
cia NG va PETN van c6 dang dudng thing
di qua gbc toa do (hinh 1). Nhu vdy phan
mg phan huy dong thoi NG, PETN trong
dung dich van c6 dang phan tng gia bac
nhit. Phuong trinh dong hoc phan tmg phan
hiy NG va PETN trong truong hop nay
duoc dan ra nhu bang 2.

Bdng 1. Anh huéng ciia nong dé H>O; t6i su bién doi dong thoi nong dé NG, PETN (C,mM),
hiéu sudt (H, %) phan hiy NG, PETN theo thoi gian bang tac nhin UV-Fenton.
(UV=254nm; Fe’*=0.8mM; pH=3)

Théi Nong do H202=10mM Nong dd H202=40mM Nong dd H202=160mM
gian | Phan hiiy NG [Phéan hity PETN Phén hity NG [Phan hity PETN Phan hity NG Phan hity PETN
(Ph) | C,mM | H(%) | C,mM | H(%) |C,mM | H(%) | C,mM | H(%) |C,mM | H(%) | C,mM | H(%)
0 [0228 | - (0032 - [0228| - (0032 - [0228| - |0032]| -
5 10178 [ 21.93 | 0.026 | 18.75 [ 0.153 | 32.89 | 0.023 | 28.13 | 0.145 | 36.40 | 0.025 | 21.88
10 | 0.142 |37.72 ] 0.018 | 43.75 | 0.091 | 60.09 | 0.009 | 71.88 | 0.115 [49.56 | 0.011 | 65.63
20 | 0.115 | 49.56 | 0.011 | 65.63 | 0.057 | 75.00 | 0.005 | 84.38 | 0.071 | 68.86 | 0.005 | 84.38
40 | 0.086 | 62.28 | 0.004 | 87.50 | 0.022 | 90.35 | 0.002 | 93.75 | 0.035 | 84.65 | 0.003 | 90.63
60 | 0.047 | 7939 | - 100 |0.005|97.81 [ - 100 [0.015(93.42| 0 100
Bdng 2. Phwong trinh déng hoc phan hiy NG, PETN bang téc nhan UV-Fenton
Tén chat Dang phwong trinh dong hoc Gia tri R’
NG Y=0.062X 0.958
PETN Y=0.076X 0.912
4.00
g 3.00
% oo oxa
BPETN

t(ph)

Hinh 1. Do thi biéu dién méi quan hé —In(C/C,)- t ciia NG, PETN trong cdc hé phan img NG,
PETN/UV-Fenton (pH=3; nong d¢ ban dau NG =0,228mM; PETN=0,0332mM:;
[Fe* ]=0,8mM; [HO]=40mM UV=254nm)
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3.2. So sanh hiéu qiia phan hiy dong thoi
NG, PETN bing tac nhian UV-Fenton va
mét s6 tac nhén oxi héa khac

Tir két qua dén ra & bang 1 nhan thiy khi &
diéu kién n6ng do ban dau cua H,0,=40mM:
Fe*'=0,8mM; pH=3; UV=254nm thi hiéu qua
phan hay NG, PETN dat gi4 tri cao nhit. Do
d6 trén co s& didu kién nay nhom tac gia tién
hanh so sanh hiéu qua phan hiy véi cac tac
nhan oxi héa ning cao khac dé cung cb thém
co so lya chon phuong phap xtr Iy ddng thoi

nude thai bi nhiém cac chét cd tinh nd nhém
estenitrat.

Nghién ctru tién hanh thi nghiém so sanh
hiéu qua phan huy cua dong thoi NG, PETN
(ENs) giira tac nhan UV-Fenton va Fenton,
H,0,-UV.

Két qua nghién ctru hiéu sudt phan huy ENs
bang cac tac nhan nay dugc thé hién nhu
hinh 2
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1 2 3

Hinh 2. Hiéu qua phdn hiy (%) dong thoi NG, PETN trong dung dich sau 60 phiit phan iing
1. H¢ phan vng ENs/UV-H,0; (H;O0,=40mM; UV=254nm, pH=3)
2. Hé phan iing ENs/Fenton (Fe’" =0,4mM; H>0,=40mM; pH=3)
3. Hé phan iing ENs/UV-Fenton (Fe’"=0,4mM; H,0,=40mM; UV=254nm,; pH=3)

Qua két qua thé hién ¢ hinh 2 nhén thiy céac
tac nhan oxi héa ning cao déu co kha ning
phan hay ddng thoi NG, PETN trong dung
dich. P6i véi hé phan tng ENs/UV-H,0,
hiéu qua phan hiy NG, PETN lan luot c6 gia
tri 1a 42,4% va 48,2%; dbi v6i hé phan tng
ENs/Fenton hiéu qua phan huy NG, PETN
1an Tugt c6 gid tri 13 63,5% va 64,7%; dbi véi
hé phan ng ENs/UV-Fenton hiéu qua phan
hay NG, PETN lan luot c6 gia tri 1a 97,8%
va 100% sau 60 phut phan ung. Nhu viy
hiéu qua phan huy dong thoi NG, PETN
béang tac nhan UV-Fenton 14 cao nhit. Thir tu

hiéu qua phan huy NG, PETN ddng thoi
trong dung dich tang theo day tac nhan sau:
UV-H,0, < Fenton < UV-Fenton

Qua céac két qua nghién ctru & trén nhan thiy,
dbi voi nudc thai nhidm ddng thoi cac hop
chdt & nhifm c6 tinh nd thudc nhém
estenitrat thi viéc st dung hé tac nhan quang
Fenton dé xtr Iy chung cho hiéu qua cao hon
ca. Hé tac nhan phan Uing quang Fenton c6
cAu tao don gian, dé van hanh, hoa chét st
dung c6 gi4 thanh ré va d& tim thy trén thi
truong nén hoan toan c6 thé ap dung thuc té
(xem tiép tr.337).
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