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SUMMARY

ANALYSIS APPLICATIONS HAIGH-PERFORMANCE LIQUID
CHROMATOGRAPHY COMPARATIVE STUDY RESPONSE CHARACTERISTICS
BY SOME PENTRIT DECOMPOSITION OXIDIZING AGENT ADVANCED

This paper introduces the results of the application method of high performance liquid

chromatography studies on the kinetic characteristics of the oxidation decomposition pentrit

infection in some countries by improving oxidizing agent in conditions with and without the

use of UV radiation at a wavelength of 254nm. The study results showed that in the process of

advanced oxidation using UV radiation can decompose PETN performance and higher speed

than is the case do not use this radiation. Test results also showed that the decomposition

reaction PETN by oxidizing agents improve follow the rules of this reaction most authors.

1. MO PAU

Pentrit (PETN) 12 mdt trong cac hop chit
hitu co c6 tinh nd dic trung cho nhom
thuéc né manh dang este nitrat thuong bi
nhiém trong nudc thai nganh coéng nghiép
san xuét vat liéu nd. Pay 1 hop chit c6 doc
tinh v&1 moi truong va khé phan huy.

Hién nay dé xir Iy nudc thai bi nhidm cac
hop chét hitu co kho phan hiy trong dé cé
cac hop chit hiru co co tinh nd di thur
nghiém nhiéu giai phap khac nhau, trong d6

c6 gidi phap st dung cac qua trinh oxi héa
ning cao (AOPs). Tuy nhién cac két qua
nghién ctru vé kha ning phan huy PETN
béng cac tac nhan H,O,, UV-H,0,, Fenton,
UV-Fenton trong mdi trudng nudc hau nhu
chua dugc cong bd.

Bai bao nay gidi thidu két qua nghién ciru
dic diém dong hoc phan ung phan huy
PETN bing mét sb tac nhan oxi héa ning
cao nhu H,0, UV-H,0, Fenton, UV-
Fenton nhim tim kiém giai phap thich hop
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dé tmg dung cac qua trinh oxi hoa nang cao
cho muc dich xt 1y ngudn nuéc bi nhidm
céc loai thudc nd nhom este nitrat.

2. PHAN THUC NGHIEM

2.1. Thiét bi va héa chit ding cho nghién
cuiru

2.1.1 Thiét bi

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

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

- May do pH: OAKLON, serie 510 (M¥) co
d06 chinh xac £0,01.

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

2.1.2 Hod chat

Dung dich PETN vé6i ndng do gbc la
0,032mM trong nudc cat 2 lan.

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 dung dich
nghién curu

Dung dich Fenton duoc chuén bi béng cach
pha lodng cac dung dich gbc dd chuin bj
sin sao cho ndng d6 trong dung dich bao
dam dung theo ting thi nghiém cu thé.

Céc thi nghiém nghién ctru hiéu qua va tbc
d6 chuyén héa PETN bédng cac tac nhan
H,0,, UV-H,0,, Fenton, UV-Fenton duoc
tién hanh & didu kién phong thi nghiém
(25°C), ndng d6 PETN ban diu C, =
0,032mM; ndng d6 Fe** = 0,4mM; ndng d6
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H,0, = 10mM; pH = 3; thoi gian khao sat
tir 0 dén 40 phut.

2.2.2 Phuwong phap thuc hién phan ung
phan hity PETN bang mét tac nhdn oxi héa
ndng cao

Phan tng phan huy PETN bédng cic tac
nhan H,0,, UV-H,0,, Fenton, UV-Fenton
duogc thuc hién trong hé thiét bi c6 ciu tao
tuong tu thiét bi thuc hién phan Gmg quang
hoéa da dugc néu trong tai liéu [2, 3] (hinh
1).

Hé thiét bi nay gdm binh thuy tinh (1) c6
dung tich 1 lit ding dé thuc hién phan tng,
c6 thé kiém soat duoc nhiét do va theo ddi
pH thay dbi trong qué trinh phan Gng. Binh
chira dung dich phan tng (1) dugc dé ho
dé bio hoa oxi khong khi. Dung dich phan
tmg duoc khudy lién tuc trong qua trinh thi
nghiém bang may khudy tir 300 vong/phut
(2) va tudn hoan nhd may bom dinh lugng
(3) tbe d6 750ml/phat. Bom dinh luong (3)
duogc két ndi gitra binh chira dung dich va
budng phan ung quang (4) dé tudn hoan
dung dich. Budng phan ng quang (4) gdbm
1 dén UV cong sudt 15W budc song 254
nm nam gitra cot phan tng phan cach bing
6ng thach anh bao quanh dén, chidu day 16p
chit 16ng 1a 10cm.

Trong trudng hop cin do téc d6 va do
chuyén héa cac qua trinh AOPs khéng sir
dung blrc xa UV thi trudc khi thuc hién
phan trng AOPs cin tit dén UV, sau d6 méi
cho cac dung dich nghién ctru vao binh (1)
dé thuc hién phan tng. Trinh tu cho cac
dung dich nhu sau: cho dung dich chira
PETN, cho tiép dung dich chét phan trng va
bat may khudy tir sau d6 bat may bom dinh
lwong dé tudn hoan hdn hop dung dich.

Sau timg khoang thoi gian nhat dinh s& 1iy
mau tir binh phan tng (1) dua di phan tich



x4c dinh ham lwong PETN béing phuong
phap HPLC. Trong trudng hop can tién
hanh phan tng c¢6 st dung buc xa UV thi

trinh tuy cho dung dich van nhu trén tuy
nhién qua trinh nay thuc hién trong diéu
kién dén UV (4) da duogc bat.

Van 3 chidu
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Buling phin Ung quang
4ng thach anh
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MAT CAT NGANG
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Hinh 1. M6 hinh hé thong thiét bi dé thuc hién phan vmg oxi héa PETN
trong diéu kién khong cé va c6 bire xa UV.

2.2.3. Phwong phap phdn tich, danh gid
hiéu qua phdn hiy PETN bang cdc tdc
nhan oxi hoa nang cao

pé phan tich dinh tinh, dinh lugng PETN
trong dung dich thir nghiém va danh gia
anh huéng cua cac yéu t6 da st dung thiét
bi sic ky 1ong hiéu ning cao (HPLC)
Agilent 1100 (M§) véi detecto chudi
(DAD). Diéu kién do: cot sic ky Hypersil

DADT G, 519=204,8 el=360,100 (DUYHUNG 19061400.0)
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Hinh 2. Sic d6 HPLC ctia PETN

Jasre

2.2.4. Phuong phap xac dinh bdc phan ung
oxi héa cia PETN bang cdc tic nhdn oxi

hoa nang cao

C18 (200x4mm), ty 1é pha dong
axetonitril/nudc = 70/30 (theo thé tich); toc
d6 dong: 1ml/phut; ap suét: 110bar; tin hiéu
do cia PETN & budc song: 204nm. Ham
luong PETN duoc xac dinh theo phuong
phap ngoai chuin [4]. Sic d6 HPLC va
dudng chuin xac dinh PETN bang thiét bi
HPLC nhu thé hi¢n & hinh 2 va 3.

Heh ] + PETN at exp. RI: 4.570

4 | DADL C, 5ig=204,8 Ref=360,100
1204 Correlation: 0.89237
Residual Std. Dev.: 3.216834
1004 Formula: y =mx + b
m: 26.01355
80 b: -7.85257e-1
%: Amount [ppm]
+ y: Height
Calibration Level Weighta:
Level 1 HI
2 Level 2 b
e Level 3 1
Level 4 1

——T—
0 2
Amountfppm

Hinh 3. Puong chudn xdc dinh PETN
Phuong phap nghién ctru dong hoc va xac

dinh bic phan tng oxi hoa cia PETN béng

cac tac nhan oxi hoa nang cao dua vao keét
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qua do su bién ddi ndng do PETN theo
thoi gian phan ing.

Co sé cua phuong phap nay la phuong trinh
ddng hoc gia bac nhét:

In(C/C)= -k’.t (1)

O day: C va C, la ndong d6 PETN tai thoi
diém t va t=0 trong qué trinh phan ng véi
tac nhan H,O,, UV-H,0,, Fenton, UV-
Fenton, k’ 1a hing s toc d6 phan mg gia
bac nhit, t- thoi gian phan ung. Duya trén
két qua do su bién ddi chi sb C va C, va
xdy dung d6 thi phu thudc —In(C/C,)- t s&
tinh duoc hing sb téc dd phan ung gia bac
nhét (k’). Phwong phap nay da dugc mot sb
tac gia 4p dung dé nghién ctru dong hoc
phan @ng oxi héa ddi véi mot sé hop chét
hiru co doc hai [2,3,6].

3. KET QUA VA THAO LUAN

3.1. Nghién ciru kha ning chuyén héa
PETN trong mdt sé hé phan ng oxi héa
nang cao

Két qua nghién ctru su bién ddi ndng do,
hiéu suét va tdc do trung binh chuyén héa
PETN béng cac tac nhan: H,0,; UV-H,0,;
Fenton; UV-Fenton duoc dan trong bang 1
va 2.

Tur két qua dan trong bang 1 va 2 nhin
théy: cac tac nhan H,O,; UV-H,0,, Fenton;
UV-Fenton déu c6 kha ning chuyén héa
PETN. Dbi v6i hé phan tng PETN/H,0,
trong khoang thoi gian phan ting 20 phut
dau téc doc chuyén hoéa hop chit PETN la
cao nhét, sau khoang thoi gian nay qua
trinh chuyén héa PETN dién ra rit chim.

Hiéu qua chuyén héa PETN béng tac nhan
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H,0, sau 40 phat dat hon 31%. Khi c6 két
hop blirc xa UV (trong hé phan ung
PETN/UV-H,0,) téc do chuyén hoa PETN
tang 1én gip 1,5 1an so voi hé PETN/H,0,
(trong thoi gian 10 phut dau), hiéu qua
chuyén héa PETN dat hon 48% sau 40 phit
phan ung. D6i v6i hé phan Gng
PETN/Fenton hiéu qua va téc do chuyén
héa trung binh ciling ting manh trong
khoang thoi gian 10 phit dau phan tng,
hiéu qua chuyén hoa PETN trong hé
PETN/Fenton dat hon 64% sau 40 phut
phan ung. Trong hé PETN/UV-Fenton thi
hiéu qua va tdc d6 phan huy PETN ciing
tang manh va cao hon nhiéu voi cac hé
phan tng PETN/H,0,; PETN/UV-H,0,,
PETN/Fenton. Sau 40 phut hiéu suit
chuyén héa PETN dat gia tri 100%.

Ttr cac két qua ndy con nhan thiy sy bién
dbi toc do trung binh chuyén héa PETN
béng cac tac nhan H,0,; UV-H,0,, Fenton;
UV-Fenton tuan theo quy luat sau:
Veern(mM/ph): PETN/UV-Fenton >
PETN/Fenton >PETN/UV-H,0,>
PETN/H,0,

Nhu vay tir cac két qua thu duge c6 thé rat
ra nhan xét khi dugc bd xung btrc xa UV
thi hiéu suét va tbc do chuyén hoa PETN
tang lén ro rét so vdi trudong hop khong sur
dung birc xa UV. Tuy nhién quy ludt bién
dbi cua hiéu sut va téc do chuyén hoa
PETN theo thoi gian bang cac hé nay 1a
gidng nhau boi chung cing dua trén co so
st dung tac nhan oxi hoéa ning cao la gbc
hydroxyl (‘OH).



Bdng 1. S bién doi nong dg PETN (Cpgry, mM), hiéu sudt (H, %) va toc do trung binh (Vy,
mM/ph) chuyén héa PENT theo thoi gian phdn iing trong hé PETN/H,0; va hé PETN/UV-H,0,

. PETN/H,0, PETN/UV- H,0,
Thoi gian
[PETN], , ,
(ph) M H,% V, mM/phat | [PETN], mM| H,% V, mM/phut
m
0.0320 - _ 0.0320
0.0925 | 5.00 0.0004 0.0290 9.38 0.0006
10 0.0281 | 12.19 0.0004 0.0260 18.75 0.0006
20 0.0249 | 22.19 0.0004 0.0223 30.31 0.0005
30 0.0234 | 26.88 0.0003 0.0197 38.44 0.0004
40 0.0220 | 31.25 0.0003 0.0165 48.44 0.0004

Bdng 2. S bién doi nong dg PETN (Cpgry, mM), hiéu sudt (H, %) va toc dé
trung binh (V, mM/ph) chuyén héa PENT theo thoi gian phan iimg

trong hé PETN/Fenton va hé PETN/UV-Fenton

PETN/Fenton PETN/UV-Fenton
Thoi gian
[PETN], , )
(ph) M H,% | V,mM/phit |[PETN], mM| H,% | V, mM/phiit
m

0.0320 0 - 0.0320 0 -

0.0265 | 17.19 0.0011 0.0203 36.56 0.0023
10 0.0219 | 31.56 0.0010 0.0108 66.25 0.0021
20 0.0180 | 43.75 0.0007 0.0042 86.88 0.0014
30 0.0136 | 57.50 0.0006 0.0005 98.44 0.0011
40 0.0115 | 64.06 0.0005 - 100 0.0008

3.2. Pic diém dong hoc qua trinh phan
hiy PETN bing cic tic nhan oxi héa
nang cao

Trén hinh 4 din két qua do su phu thudc -
In(C/Cy) - t dbi v6i PETN trong hé
PETN/H,0,; PETN/UV-H,0,,
PETN/Fenton; zPETN/UV-Fenton & cac
diéu kién n(‘Sng dd PETN ban dau C, =
0.032mM; ndng d6 Fe** = 0.4mM; ndng d6
H,0, = 10mM; pH = 3. Tt hinh 4 ta nhan
thdy d6 thi biéu dién mbi quan hé -In(C/Cy)
- t ¢6 dang duong thing di qua gbc toa do,
tirc 1a phu hop vaoi phuong trinh (1), do d6

¢6 thé coi phan ing oxi héa PETN bang tac
nhan H,0,; UV-H,0,, Fenton; UV-Fenton
c6 dic trung cua phan ng gia bic nhét.
Diéu nay c6 thé giai thich 1a do ndng do
H,0, hay ndng d6 Fe*' trong cic tac nhan
st dung (10mM va 0.4mM) déu 16n hon
nhidu 1in ndng do cia PETN trong dung
dich (0.032mM). Vi vdy ma ham lugng tac
nhan oxi hoa (‘OH) tao ra trong sudt qua
trinh khao sat phan ung duoc bao dam du
thira so v&i co chit PETN, do d6 md hinh
phuong trinh phan tng gia bac mét (1) la
phu hop trong truong hop nay.
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+PETN/UV-Fenton

3.5 v=0.104x BPETN/Fenton
3 R:=0003 APETN/UV-H202
PETH/H202

v=0.027x
R*=0.975
y=0.016x
R*=0.989
y=0.010x
B:=0.963

-In(C/Co)

R

o 20 40 60

t(ph)

Hinh 4. D6 thi su phu thudc —In(C/Cy) — t ciia PETN trong cdc hé phan g
PETN/H,0,, PETN/UV-H,0,; PETN/Fenton va PETN/UV-Fenton

Phuong trinh dong hoc va hing sb téc do
phan tng gia bac nhat tinh dugc cho cac hé
oxi hoa ning cao ké trén dugc din ra nhu
trong bang 3.

Bdng 3. Hang sé toc d phan vmg gid béc
nhdt (k) cia cdc hé phan vmg PETN/H,O:;
PETN/UV-H,0,, PETN/Fenton;, PETN/UV-

Fenton (Cy = 0,032mM; néng do Fet =

0,4mM; nong dé H>O, = 10mM; pH = 3)

L Phwong trinh | Hing sb
H¢ phan irng . 1
dong hoc Kk’ (ph™)
Y =0.01X; R®
PETN/H,0, 0.01
=0.963
PETN/UV- Y =0.016X;
) 0.016
H202 R“=0.989
Y =0.027X;
PETN/Fenton 5 0.027
R*=0.975
PETN/UV- | Y=0.104; R’
0.104
Fenton =0.993

Tir két qua bang 3 nhdn thiy hing sé tdc do
phan trng (k) cling tuan theo quy ludt giam
din d6i v6i cac tac nhan: k’(ph?'): UV-
Fenton > Fenton > UV-H,0, > H,0,.

4. KET LUAN
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D3 nghién ctru dic diém qué trinh phan huy
PETN trong méi trudng nudc bing tac
nhan H,0,; Fenton trong diéu kién khong
va ¢6 sir dung birc xa UV. Két qua cho thay
cac phan g oxi héa trong hé PETN/H,0,;
PETN/UV-H,0,, PETN/Fenton;
PETN/UV-Fenton déu c6 dic trung cua
phan tmg gia bac nhit.

Hiéu suét, tbc do trung binh va hé s6 tbe do
phan mg chuyén hoéa PETN bang tic nhin
H,0,; Fenton trong diéu kién c6 birc xa UV
16n hon so véi truong hop chi st dung tac

nhan H,O; hoac Fenton.

Loi cam on: Nghién cwu nay dwoc tai tro
béi Quy phit trién khoa hoc va cong nghé
quéc gia (NAFOSTED) trong dé tai ma sé
104.04_2014.25.
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