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SUMMARY

STUDY ON THE EFFECT OF TEMPERATURE CONDITIONS ON
DECOMPOSITION MECHANISM
OF PENTACHLOROBENZE UNDER LABORATORY

Pentachlorobenzene (PeCB) is Persistent Organic Pollutants, which can be formed and emitted
unintentionally from anthropogenic source such as waste incinerators and the metallurgical industry.
The decomposition mechanism of PeCB under different combustion temperature (200°C, 250°C, 300°C,
350°C, 400°C and 500°C) and different initial concentration of PeCB were investigated. The
decomposition of PeCB concentration and other products were analyzed by gas chromatography -
Electron Capture Detector (GC/ECD). The results showed that tetrachlorobenzene (TeCB),
trichlorobenzene (TrCB) and dichlorobenzene (DCB) was the decomposition products. The results
indicated that 1,4-dichlorobenzene + 1,3 dichlorobenzeneis the finial decomposition products. The
results also showed that at dechlorinated products was about 83% at 500°C. Dichlorobenzene yield of
PeCB with concentration of 4 mol/L (47.8%) was higher than that of 20 mol/L (33%) and 40 mol/L
(18%).
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1. MO PAU nhu: thude diét nAm, thudc bao vé hat dic biét
HCB 14 chat 6 nhiém hitu co, ton tai lau trong 1a lta mi, thudc trir sdu bénh [2]. Trén thé gici
moi treong, c6 kha nang tich iy cao trong ma. va ¢ Viét Nam da c¢6 nhitng quy dinh han ché
HCB ton tai chu yéu trong [1], [2] ngoai ra sit dung va kiém soat cac hop chit 6 nhidm
HCB con c¢6 trong méi trueong khong khi, hitu co kho phan hity, tuy nhién van c6 nhiing
nude, tram tich va cic co quan sinh va trdm bang chung cho thiy ham luong HCB va cac
tich va cac sinh vat [3]. HCB gay anh hudng hop chét cua n6 (PeCB,TCB, TrCB, DCB) ton
dén sirc khoe con nguoi qua duong hit the va tai trong méi truong [5], [6]. O Viét Nam, theo
an ubng va tiép xuc qua da [4]. Khi bi nhiém bao cao cua Bo Tai nguyén va Méi truong cho
HCB trong thoi gian dai c6 thé bi cac bénh vé thdy hop chiat UPOPs (HCB va PeCB) van
gan, than va 1am ting nguy co mic bénh ung chua duoc kiém ké ciing nhu danh gia rai ro
thu. HCB duoc st dung trong mot s6 linh vuc déy dt nén khong c6 da thong tin vé hién trang
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phat thai, lugng phat thai ciing nhu anh huong
dén sirc khoe con ngudi. Vi vay kiém soat va
quy dinh su phat [6] thai cia HCB tir ngudn
phat thai 1a mét trong nhiing cach hi¢u qua
nhat dé bao vé méi truong va stc khoe con
nguoi.

Mot s6 phuong phap tién hanh nghién ctru kha
nang phan huy HCB va PeCB trong moi
truong bang cic phuwong phap khac nhau nhu
phan huy sinh hoc (hiéu khi, ki khi) [7], [8],
xuc tac [2], [9], dién hoa [10], phan hiy nhiét
[11], [12]. Két qua nghién ciru cho thiy rang
PeCB 1a san pham chu yéu dugc hinh thanh
trong qua trinh phan hdy nhiét va dwoc hinh
thanh rat dang ké tir hoat dong con ngudi nhur
10 ddt chat thai (cong nghiép va sinh hoat),
cong nghiép luyén kim [3], [10], [13]. Tuy
nhién, su phat thai PeCBz trong qua trinh dt
chay phu thudc rat nhidu vao cac diéu kién dot
chay va sy c¢6 mat hay khong cia cac vat liéu
xuc tac. Nghién ctru sy phat thai cua PeCBz
trong cac 10 ddt cong nghiép cua Nguyén Thi
Hué va cs cho théy PeCB van duoc chia trong
cac san pham nhu tro thai va xi thai sau qua
trinh dét, diéu nay co thé tao thanh do sy hinh
thanh khéng chu dinh tir qua trinh d6t chay
[14]. Do vay, viéc nghién ctru su phat thai vao
moai truong cia PeCB dugc hinh thanh tir qua
trinh d6t chay cia hoat dong cong nghiép va
khao sat cac diéu kién hinh thanh cac hop chit
nay la can thiét.

Chinh vi vay, trong bai bao nay, sy phan huy
clia PeCB thanh cac hop chét chira it clo duéi
cac diéu kién nhiét do khac nhau ¢ trong phong
thi nghiém dugc khéo sat.

2. THU'C NGHIEM

2.1. Héa chit va thue nghiém

Céac chat chuin PeCB, 1,2,3,4 TeCB, 1,2,4,5
TeCB, 1,2,4 TrCB, 1,2 DCB, 1,4 DCB va 1,3
DCB dung trong nghién ctru duge cung cp
boi hing AccuStandard, My c6 do tinh khiét
99  —  100%. Chat noi  chuan
pentachloronitrobenzene (PeCNB) duoc cung
cAp boi hing AccuStandard, My. Hoa chat
khac nhu axeton, n-hexan, dichlomethane,
acetone nitril c6 do tinh khiét 95% cung cép
boi hing DaeJung, Han Qudc. MAu sau khi
phan hity duoc xac dinh trén thiét bi GC-ECD,
Shimazdu 2010, Nhat Ban véi cot Agilent DP-
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608 (chiéu dai cot 30m, duong kinh trong 0.25
mm). Chuong trinh 10 cdt xac dinh cac hogp
chét hitu co nhu sau: giit 70°C trong 1 phut,
tang 120°C voi toc do 10°C/phut va giita 2
phut, ting 280°C véi téc d6 10°C/phit, va gitr
& 5 phut. Te d6 khi mang N, 1a 3 mL/phut véi
ché d6 chia (split). H& phan huy nhiét: gdm 10
diéu khién nhiét do (30 — 3000°C) RD
30/200/11 Nabertherm, Dirc; bom hiit mau khi
LP010162 Buck, My.

2.2. Phuwong phap nghién ciru

Bom 0.1 mL PeCB 100 pg/L vio thuyén can
bang thach anh c6 chira 0.5 g mau tro (da loai
bo PeCB va tap chét bang phuong phap chiét
Shoxlet trong 24h). Sau do6, thuyén can dugc
dua vao 10 nung cé diéu khién nhiét do & cac
nhiét do khac nhau: 200°C, 250°C, 300°C,
350°C, 400°C, 450°C, 500°C. Mau sau khi
phan huy trong 16 nung dugc hut & tée do 5
phut/lit trong 30 phiit. MAu khi tir 16 nung dugc
hép thu vao dng thuy tinh chtral0 mL n-hexan
trong dugc lam lanh & 4°C (Hinh 1). Khi sau
khi hip thy trong dung méi n-hexan dugc lam
sach va c6 ddc thanh 1 mL bang khi N2 (d6
tinh khiét 99.99%) va tién hanh phan tich trén
thiét bi GC/ECD véi chuong trinh nhiét d6 nhu
trén.

\ .
Hinh 1. So do thi nghiém xdc dinh sw phdn hity
cua PeCB
Kha ning chuyén hoa PeCB thanh cac hop chat
it clo hon duoc tinh dwa trén hiéu suét qua
trinh clo héa (dechlorination -DE), duogc tinh

nhu sau:
E?=D INE

6N,
Trong d6, No 1a néng d6 pmol ban dau cua
PeCB; N; 1a nong do pmol cia cac san phdm
tao thanh sau qua trinh phan hay.

DE=1-—



3. KET QUA VA THAO LUAN

3.1. Anh huéng nhiét 39 dén kha ning
chuyén héa clo ciia PeCB

Két qua khao sat anh huong cua nhiét do dén
kha nang chuyén hoa clo héa ciia PeCB & ndng
d6 ban dau 1a 20 mol/L trong khoang nhiét do
tir 200 — 500°C duoc chi ra & bang 1. Cac két
qua nghién ctru cho thiy san phdm cua qua
trinh chuyén héa PeCB thanh san pham it clo
gom tetrachlorobenzene (TeCB),
trichlorobenzene (TrCB) and dichlorobenzene
(DCB). Két qua cho thiy 1,24
tetrachlorobenzene 1 san pham chu yéu trong
qua trinh chuyén héa PeCB va 1,3
dichlorobenzene va 1,2 dichlorobenzene 1a san

pham cudi ciung ciia qua trinh chuyén hoéa
PeCB. Két qua nay ciing giéng voi két qua cua
Susarla va cs (1997), Susarla chi ra rang 1,3
dichlorobenzene va 1,4 dichlorobenzene la san
pham cudi cua qua trinh phan hay HCB duéi
diéu kién phan huy ki khi.

Khéo sat qua trinh chuyén hoa PeCB thanh cac
san pham it clo hon cho thay kha ning chuyén
hoéa PeCB ting khi ting nhiét do. O nhiét do
<300°C kha nang chuyén hoa 1a thap tir 11 —
33,5%, & nhiét do >300 °C kha nang chuyén
héa thanh cac hop chit it clo ting tir 47 —83%;
két qua nay ciing twong dong voi két qua
nghién cru cia Jan va cs [12].

Bdng 1. Anh hwdng ciia nong dé ban dau dén kha ning phdn hity PeCB (nong dé PeCB 20 mol/L)

Nhiét do 1,3- 1,2- 1,2,4- 1,2,4,5-  1,2,3,4- PeCB Téng %
(°C) DCB DCB TrCB TeCB TeCB ionclo  clohoda
200 11818,2  5594,4 336,1 - - 3767,5 177487 11,4
250 - - 5378,2 467,3 7476,6 3366,7  13322,1 33,5
300 - 3356,6 2689,1 1775,7  2803,7 2965,9  10625,2 47,0
350 - 3566,4 34734 420,6 - 2725,5 7460,4 62,8
400 3496,5 - 672,3 747,7 - 2164,3 4916,4 75,5
450 2797,2 - 1288,5 46,7 467,3 1683,4  4599,7 77,0
500 - - 2521,0 467,3 420,6 1122,2 3408,9 83,0

3.2. Anh hudng cilia nong do dén kha niing
phén hiy PeCB

Két qua nghién ciru anh huong ciia nong do
PeCB dén kha nang chuyén héa thanh cac hop
chat it clo hon dugc chi ra & bang 2. Két qua
nghién ctru cho thdy qua trinh khu clo ty 1é
nghich v6i nong d6 PeCB ban dau. Hi¢u suat
cia qué trinh clo héa cao nhéat (47,8%) véi

noéng do PeCB ban dau 1a 4 mol/L & nhiét do
250°C.

Tuong ty nhu qua trinh chuyén héa PeCB duéi
anh huodng cua nhiét do, khi thay d6i ndng do
PeCB thi 1,2,4 tetrachlorobenzene 13 san phdm
chu yéu trong qua trinh chuyén héa PeCB va
1,3 dichlorobenzene 1 san phdm cudi cing cua
qua trinh chuyén hoa.

Bdng 2. Anh hwdng ciia nong dé ban dau dén kha nang phdn hity PeCB (6 250°C, 30 phut, 0,5 g tro)

PeCB 12,4- 1245 1,234 Téng ion %
moltiy 13PEB L2DEBpcp picg tecB PECB Clo  clohéa
4 699.,3 1048,9 112,0 233,6 - 699.,3 2093,9 47,8
20 - - 5378,1 467,3 7476,6 - 13322,1 33,5
40 7692,3 - 4481,7 - 4205,6 7692,3 16379,7 18,3
4. KET LUAN cac san pham chua it clo dudi cac diéu kién

Nghién ctru qué trinh chuyén hoa PeCB thanh
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nhiét d6 khac nhau va ndng do ban dau cua



PeCB khéc nhau dd dugc nghién ciru. Két qua
chi ra rang 14-dichlorobenzene va 1,3
dichlorobenzene 13 san phdm cudi cung cua
qué trinh chuyén hoa va 1,2,4-trichlorobenzene
la san pham chu yéu trong qua trinh chuyén
hoa ddi véi ca hai diéu kién trén (thay doi nong
d6 PeCB va nhiét do 10). Cac két qua nghién
ctru chi ra rang 83% san pham chuyén hoéa cua
PeCB duoc tao thanh ¢ 500°C va & ndng do
mol ban dau PeCB 1a 4 mol/L thi higu suét ciia
qua trinh chuyén hoa Ia cao hon so véi ndng do
20 mol/L PeCB va 40 mol/L PeCB. Dudi diéu
kién phong thi nghiém, nghién ctru nay da xac
dinh dwoc san pham chu yéu trong qué trinh
chuyén hoa va ¢ néng d6 PeCB 4 mol/L thi
hiéu suit chuyén hoa 1a cao nhit. Trong cic
nghién ciru tiép tiép, nhom tac gia sé tién hanh
nghién ctru trén cac mau thyc va ¢ diéu kién
nhiét d6 cao hon phu hop véi cac 10 ddt cong
nghiép hién nay.

Loi cam on: Bai bao nay dugc hoan thanh nho
hd trg kinh phi bai Quy Phat trién Khoa hoc va
Cong nghé Quéc gia, B6 Khoa hoc va Cong
nghé (NAFOSTED). Mi s6 dé tai 104.04-
2015.45
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