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SUMMARY

DETERMINATION OF PeCB IN THE WASTE FROM
INDUSTRIAL INCINERATOR

PeCB is a highly toxic organic substance, very harmful to human health, even when
existed in a small amount in the environment. In this study, waste ash of four industrial
incinerators, including Nam Son medical and domestic waste incinerator (Soc Son, Ha
Noi); Nam Son industrial waste incinerator with capacity of 2000 kg/h at Nam Son
solid waste processing complex; domestic waste incinerator of Hung Hung MTX Co.,
Ltd, Bac Ninh and domestic waste incinerator of Hai Duong MTX 2 Co., Ltd. was
collected and analyzed for determination of PeCB content. The PeCB sample are
extracted by Soxhlet method (EPA - 3540C), with mixed acetone/n-hexane solvent in 16
hours at 6 rpm. The extracted fluid was led through the column made of silicagel-
activated carbon and then eluted with mixed DCM/n-hexane solvent to eliminate the
influence of organic and colored compounds. The influence of precipitated sulfur (in
the extracted fluid after being concentrated) was removed by employing the copper
powder. PeCB was analyzed by GC-2010 (Shimadzu) with the ECD and capillary
column SPB-608TM of 30mx0,25mmx=0,25um. The quantification and detection limits
of the method are 1,5 pg/kg and 0,5 pg/kg, respectively. The analysis results show that
the PeCB contents in the ash of the four incinerators vary from 0,02 mg/kg to 0,22
mg/kg. This indicates that the emission of PeCB (in various types and at different
levels) to the environment depends not only on feedstock, but also on the burning
procedure. Therefore, it is essential to appropriately manage the equipment and
technology during the waste burning process.
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1. GIOI THIEU

Pentachlobenzene (PeCB) thudoc nhom
hop chit clobenzen. C6 doc tinh cao nén
PeCB bi cAm hodc han ché st dung.
Mic dii ndng d6 PeCB phat thai vao moi
truong da giam dang ké trong nhiéu nim
qua nhung PeCB van ton tai trong moi
truong tir nhidu ngudn khac nhau nhu tir
héa chit bao vé thuc vat, ddt rac thai
sinh hoat, rac thai cong nghiép, v.v. [1].
Dot cac hop chét hitu co co mit clo ¢o
thé tao ra PeCB. Qua trinh d6t chit thai
ran 13 ngudn phat thai tiém an cac hop
chit chtra clobenzen. Lugng PeCB tao
thanh phu thudc vao diéu kién dét chay
va sy ¢6 mit cua chat xtc tac. PeCB dé
duoc tao thanh & nhiét do thap. Chét thai
ciia qua trinh d6t san phim gia dung
cling tao ra mot luong 16n hop chat
clobenzen va ddy 1a ngudn phat thai rat
16n Theo thong ké, & Canada nam 2001,
PeCB thai ra tir ngudn nay chiém dén
52% tong san pham dbt [2,3].

Viéc kiém soat, danh gia vé ngudn gy 6
nhiém va nhiing nguy co rai ro moi
truong cling nhu strc khée con nguoi do
cic chit POP méi (new -POPs) noi
chung va PeCB néi riéng da va dang
duogc thuc hién tai nhiéu nudc trén thé
gi6i nhu My, Thuy Sy, Nhat Ban va mét
s6 nudce chau A. Tuy nhién, & Vi¢t Nam
cho dén nay van chua c6 quy trinh chinh
thie nao dugc dua ra vé kiém soat, danh
gi4 cling nhu phan tich hop chat PeCB
tai nguon do qua trinh dbt chat thai.
Khao sat, danh gia muac d§ phat thai
PeCB tir nhom qua trinh d6t chay khong

kiém soat dé xdy dung co s¢ dir ligu,
thong tin vé& cac chat 6 nhidm hitu co
kho phan huy 1a rat can thiét. Dic biét
su phat phai PeCB tir cac chat thai cua
10 dbt rac, 10 dbt chat thai cong nghiép,
chat thai y té chua thuc sy dugc kiém
soat [4].

Chinh vi vay, muc tiéu bai bdo nham
dua ra mot s6 két qua danh gia so bo vé
du lugng PeCB c6 trong tro thai, tro bay
va tro xi clia mot s 16 dot & mot so tinh
thudc phia Bic Viét Nam va dua ra mot
s6 diéu kién ti vu trong qué trinh xac
dinh PeCB bang thiét bi GC/ECD.

2. THUC NGHIEM

2.1. Hoa chat

Chat chuan Pentachlorobenzene nong do
100 pg/ml, noi chuan
Pentachloronitrobenzene néng do 1000
pg/ml va Chat chuan dong hanh
Decachlorobiphenyl nong d6 100 pg/ml
déu duoc mua tir hdng AccuStandard,
My. ung moéi nhu acetone, n-hexane,
dichlometane va methanol cua duoc
mua tir hang Merck, Buc.

Mot s6 hoa chat khac nhu , hat silicagel,
than hoat tinh dugc mua tir hdng Merck,
Puc. Natri sunfat 1a chat 1am khan dugc
hoat hoa & nhiét do 400°C trong 4 gio..
Silicagel 1am chat hip phu c6 kich thudc
hat tr 70+230 mesh (twong duong 63-
200um), dién tich bé mat 500 m?g.
Silicagel duoc hoat hda & 130°C trong
16 gio.¢é tang kha nang lam sach m Sir
dung hén hop silicagel/than hoat tinh c6
ti 1¢ theo khdi lwong 12 90/ silicagel Vi
tuong ung 10% (w/w) tang kha nang
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lam sach.. Bot dong dung dé loai hop
chat sunfua trong mau dugc lam sach
trugc khi sir dung bang dung dich axit
nitric lodng va hon hgp dung moi
acetone/n-h1:1.hdn hop dung mbi
acetone/n-hexane c6 ti 1& vé thé tich Ia
1/1(v/v). Khi mang N, 5.0 cua Messer,
buc.

Trong qué trinh xir Iy mau c6 dung mau
nén la cat duoc lam sach & nhiét do
450°C trong 4 gio. Nudc cat Deion tir hé
thdng loc nudc tinh khiét Milipore

2.2. Thiét bj

Hé¢ théng sic ki khi GC-2010,
Shimadzu, Nhat Ban c6 hé bom mau tu
dong dugc két ndi véi detector cong két
dién t¢ (ECD), c6t mao quan SPB-
608TM kich thudéc 30m x 0,25mm X
0,25um cua hang Supelco dugc st dung
trong nghién ctiru. Mot s thiét bi khac

nhu may lic KS501, IKA-Werke, Dic.
M4y khudy tron MSI Minishaker, Ika-
Werke, Pilrc, may cat quay chan khong
Buchi, Puc, v.v. cling dugc st dung
trong tach chiét mu.

2.3. Phuwong phap liy méu

Vi tri, dia diém va loai hinh chat thai
duoc liét ké trong bang 1. Cac loai mau
dugc 14y gdm mau tro xi, tro bui va tro
thai clia 4 10 d6t nhu 16 d6t chét thai
cong nghiép va chat thai y t¢ Nam Son
(c6 2 loai 16 @6t 1a 1o d6t thong thudng
va 10 dbt cong nghiép 2000 thudc khu
lién hi¢p xur ly chét thai rin Nam Son,
huyén Séc Son, Ha Noi). Lo dbt rac thai
sinh hoat cua Coéng ty TNHH MTX
Hung Hung, Bic Ninh va mau chat thai
ctia 10 d6t rac thai sinh hoat thuéc Cong

ty TNHH MTX 2 Hai Duong.

Badng 1: Loai mdu va dia diém lay mau

Vi tri lay mau Loai mau Thoi gian 12y mau
., , Tro bui 1 4/10//2012
Lo dot chat thai y té va cong nghi¢p
Tro bui 2 1/09/2013
Nam Son, Sé¢ Son, Ha No1
Tro bui 3 15/06/2014
., Tro xi 1l 4/10/2012
Lo dot chat thai cong nghiép 2000, Nam
Tro xi 2 1/9/2013
Son, Ha No6i, S6¢ Son, Ha Nai.
Tro xi 3 15/06/2014
Lo dot chat thai Cong ty Moi trudong
, Tro xi 4 4/10/2013
xanh Hung Hung, Bac Ninh
) Tro thai 1 5/6/2012
Lo dot rac thai sinh hoat Cong ty TNHH
Tro thai 2 1/03/2013
MTX 2 Hai Duong
Tro thai 3 27/05/2014
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2.4. Khdo sat cac diéu kién toi wu
trong qua trinh tich chiét miu

2.4.1. Chudn bi chiét mau

Phuong phép chiét Soxhlet (EPA -
3540C) duoc sir dung dé chiét PeCB co
trong mau tro thai. Mau tro dugc ldy
chinh xac 10g cho vao 6ng chiét
(thimble) cuia hé Soxhlet, thém 10g
Na SO, va 100uL chuén déng hanh c6
noéng do 1 pg/mL dé dénh gia do thu hoi
ciia phuong phap chiét. Thém 450mL
hdén hop dung méi acetone/n-hexane c6
ti 16 1/1(v/v). Tién hanh chiét tich méu &
thoi gian 16 gio véi toe d6 6 vong/gio.
Toan bd dich chiét sau d6 duoc co cit
quay dén thé tich khoang 5mL.

2.4.2. Lam sach mau

Dich chiét duoc lam sach bfmg cach cho
di qua cot nhoi hon hop silicagel + than
hoat tinh (khoang 3-5g), dung hdon hop
60mL diclomethan/n-hexan co ti 1€ 1/3
(v/v) @é rira giai. Toan bo dung dich rira
giai duoc gdp vao binh qua 1& va tién
hanh c6 cat quay dén thé tich SmL.

Néu trong qua trinh cd cat quay thay
xuit hién két tia luu huynh, thi tién
hanh quay ly tdm dé tach phan két tua,
chuyén toan bd dich chiét sang vial
Khac, thém vao dich chiét 2g bot dong,
lic dung dich trong vai phut bang thiét
bi vortex. Tién hanh 1iy toan bo dich
chiét, c6 dich chiét dén thé tich 1mL
bang dong khi nito, thém 10p1 chat noi
chuén c6 nong do6 10 pug/ml va chuyén
mau vao thiét bi GC/ECD dé dinh lugng

PeCB. Néng do PeCB duoc tinh toan

theo biéu thuc 1.
_ CyxFxV,
99 1000 x m, x %erk
Trong d6: Cq: Nong do chit phan tich do
duoc trén thiét bi GC/ECD (pg/L); Vi
thé tich mau dinh muc cudi (L); F: Hé sb

pha lodng; ms: khéi lugng mau (kg); %

@

crk: phan tram chét ran kho;

3. KET QUA VA THAO LUAN

3.1. Khio sat cac diéu kién toi wu
trong phén tich PeCB trén thiét bi
GC/ECD

Chuong trinh nhiét do, diéu kién phan
tich trén cot t6i uu dé phan tich PeCB
nhu sau:

Chuong trinh nhiét ¢ cua 10 cot SPB-
608™ : 150°C (gitt 5 phat), ting
(8°C/phut) dén 290°C (giir 8 phut). Diéu
kién cong bom: 220°C, ap suat 100.00
kPa, tbc do dong 11,7 mL/phut, ché do
dong chia: 9.0. Piéu kién nhiét do
Detector ECD la 300°C véi téc do dong
30.0 ml/phat.

3.2. X4y dung dwong chuian PeCB

Tir dung dich chuan PeCB nong do 100
pg/ml tién hanh pha thanh 8 dung dich
chuin véi ndng d6 1an luot 14 5 pug/L, 10
Mg/L, 25 pg/L, 50 pg/L, 100 pg/L, 200
pg/L, 400 pg/L va 800 pg/L. Thém
dong thoi vao 8 dung dich nay chat noi
chuan va chuan dong hanh ¢ néng do 1a
100 pg/L. Tién hanh xay dung dudng
chuan trén thiét bi GC/ECD 2010,
Shimadzu, Nhat Ban.
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Puong chuan dugc dung véi dai ndng
d6 PeCB tir 5 pg/L dén 800 pg/L véi
phuong trinh hdi quy tuyén tinh dang:

= ax+b y= A
Y= e ) AE
xS

“ (4)

Trong do:

Ag: dién tich peak cua chat chuin

Ajs: dién tich peak va nong d6 chat noi
chuan

Cs: ndng do chét chuan (ug/L)

Cis: ndng do chat ndi chuan (ug/L)

Két qua dung duong chuéan (hinh 1) cho
thdy d6 tuyén tinh R? > 0,9976 va do
3.3. Xac dinh gi¢i han phat hién
(LOD) va gi¢i han dinh lwgng (LOQ)
cia phuwong phap

Gi61 han phat hién cua phuong phap
dugc xac dinh khi tién hanh phan tich 5
mau thir c6 nong do 0,5 pg/kg trén 10g
mau cat nén. Két qua cho thiy, phuong
phap phan tich PeCB c6 gidi han dinh
luong LOQ = 1,5 pg/kg va gidi han phat
hién LOD = 0,5 pg/kg.

3.4. Xac dinh d9 thu hoi, d9 Lip lai,
khoing lam viéc va do tuyén tinh

Dé tinh toan d6 thu hoi, thi nghiém dugc
tién hanh nhu sau: thém chat chuan ¢ 2
ndéng d6 khac nhau 1a 40 pg/L va 100
ng/L vao miu nén. Tién hanh phan tich
lap lai 5 1an. Do thu hoi va do lap lai cia
phuong phdp phan tich PeCB nhu sau:
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nong do ctua duong chuan.
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Hinh 1. Puong chudn ciia PeCB trong
khodng nong dé 5 ug/L - 800 ug/L

Néng do 40 pg/L c6 do thu hdi va do lap
lai 1a 91,2% va 10%.; N@)ng do 100ug/L
c6 @6 thu hoi va do lap lai 1a 104,7% va
5%.

3.5. Két qua xac dinh ham lwgng PeCB
trong mot s6 miu tro cia 1o ddt ¢

Mot s6 10 dot chat thai y té, chat thai
cong nghi¢p, rac thai sinh hoat duogc
chon dé léy mau tro bui, tro xi va tro
thai. Vi tri 1dy mau, loai miu, thoi gian
lay miu va nong d6 PeCB twong (g
dugc ghi trong bang 2. Nhin vao bang 2
cho théy, tro bui cta 16 ddt cht thai y té
Nam Son c6 ham lugng PeCB kha 16n
(0,22 mg/kg), ham luong PeCB trong
cac 10 dot chat thai con lai qua cac thoi
gian 1iy mau khac nhau dao dong trong
khoang tir 0,02 mg/kg - 0,09 mg/kg.



Bang 2: Ham lrong PeCB trong mdu

Ham luong Loai Ham lugng Ham luong
Loai mfiu PeCB o PeCB Loai mu PeCB
mau
(mg/Kg) (mg/Kg) (mg/Kg)
Tro bui 1 0,19 Tro xi 1 0,032 Tro thai 1 0,039
Tro bui 2 0,2 Tro xi 2 0,047 Tro thai 2 0,032
Tro bui 3 0,22 Tro xi 3 0,05 Tro thai 3 0,09
- - Tro xi 4 0,024 - -

Trong khoang thoi gian khac nhau vaéi
tan suat 1 lan/nim, nong d6 PeCB dao
dong khong dang ké. Ddi véi tung khu
vuc khé&c nhau, do st dung céc loai 10
dbt khac nhau, khéi luong chat thai khac
nhau nén kho c6 thé so sanh vé kha ning
thai PeCB ra méi truong. Tuy nhién, co
thé khang dinh, tro thai cta céc loai chat
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Hinh 2a. Sdc do cia PeCB cia mau tro
thai Io dot chat thdi y té Nam Son (0,22
mg/kg)
4. KET LUAN
Di xiy dung dugc duong chuan PeCB
trén thiét bi GC/ECD dé dinh luong chit
phan tich cd trong mau véi phuong trinh
hoi quy tuyén tinh ¢ hé sd tuong quan
R? > 0,99. Po léch chuin tuong dbi
%RSD cua duong chuan < 20%. Gidi
han dinh lugng va gisi han phat hién cuaa
phuong phap thu dugc tuong ung la 1,5
ng/kg va 0,5 pg/kg. Ba phan tich dugc

thai sinh hoat, chat thai y té, chat thai
cong nghiép déu c6 PeCB, trong do
nhiéu nhat 1a trong tro xi, tro thai roi dén
tro bay, bui. Hinh 2(a-b) 1a sic d6 cua
PeCB trong mau tro bui cua 10 dbt chat
thai y t& Nam Son (2a) va tro thai cia
Cong ty Moi truong xanh Hung Hung,
Bic Ninh (2b).
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Hinh 2b. Sdc do cia PeCB ciia mau tro xi
Cong ty Moi truong xanh Hung Hung
(0,024 mg/kg)
ham lugng PeCB c¢d trong cidc mau tro
thai 1dy tir 04 khu vuc 1o dbt chét thai.
Ham lugng PeCB dao dong trong
khoang tir 0,02 mg/kg - 0,22 mg/kg.
Diéu nay cho thay, ton tai kha ning phat
thai PeCB ra moi truong ¢ cac dang
khac nhau v6i mac d0 khac nhau;
nguyén liéu dau vao khéng c6 PeCB
nhung trong qué trinh dt da hinh thanh
PeCB. Vi viy, can cd cac bién phép
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quan ly vé ky thuat, trang thiét bi trong
qua trinh d6t chat thai.

LGOI CAM ON:

Bai bdo nay dwoc hoan thanh nho hé tro
kinh phi tu dé tai VAST.CTV.01/13-14.
Tdp thé tac gia xin tran trong cdm on
ban lanh dao Vién Han lam Khoa hoc va
Cong nghé Viét Nam.
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