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SUMMARY

STUDY ON CHARACTERIZAION OF PeCB AND HCB IN RESIDUAL ASH
FROM THERMAL INDUSTRIAL PROCESSES

The emission profiles and levels of PeCB, HCB and their correlation in bottom ash and fly ash from
different thermal industrial facilities have been investigated in fly ash and bottom ash from thermal
industrial proceses in Northern Vietnam. The results showed that concentration of PeCB and HCB in
fly ash was higher than that in bottom ash. The level of PeCB, HCB and emission of PeCB, HCB in
both bottom ash and fly ash from municipal waste incinerator were higher than thatfrom other
incineratorand emission factor of PeCB in both bottom ash and fly ash was lower than that of HCB.
The EFs values of PeCB and HCB in fly ash were 60 — 2500 ug/t and 10 — 600 ug/t, respectively,
whereas, the EFs values of PeCB and HCB in bottom ash were 32 -1950 ug/t and 10 — 14400 ug/t,
respectively. The strongest correlation of EFs between PeCB and HCB in bottom ash (*=0.82) and fly
ash (¥=0.91) was found using line regression suggesting emission of PeCB and HCB has similar
formation mechanism fly ash and bottom ash from various thermal processes. These results can
contribute the database on PeCB and HCB emissions in Vietnam, and could be used in the update data
in the Toolkit for source categoriesand/or classes.
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1. GIOI THIEU Hién nay, trén thé gidi co nhidu nghién ciru,
Hexachlorobenzene (HCB) va danh gia lugng su phat thai PeCB va HCB
pentachlorobenzene (PeCB) 1a cac chit 6 trongtro thai, khi thai vao méi trudong tircac
nhidm hiru bén viing phat sinh khong cha dinh loai 16 d6t khac nhaunhu: 10 d6t chat thai [3,4],
(U-POPs unintentional POPs) theo phu luc C 10 luyén kim [5-9], sdn Xuét gach [10], nha
clia cong ude Stockholm. Cac chit nay co doc may nhiét dién than [11,12].Cac nghién ciru
tinh cao, bén viing, c6 kha ning tich lity sinh nay cho thay hé sb phat thai cua ching 1 khac
hoc va van chuyén tim xa trong méi trudng nhau nguyén nhan c6 thé 1a do ciu tao 16 d6t
(long range environment transport) [1,2]. Giam (diéu kién van hanh 10, céng nghé xt 1y, nhién
thiéu mirc d6 phat thai cia cac chat U-POPs liéu dt, nguyén liéu ddt va phuong phap liy
vao moi truong 1 mot trong nhitng muc tiéu mau). két qua nghién ctru cua Bailey va cs cho
quan trong bao vé mdi trudong, phét trién bén thdy luong phat thai toan cau cua HCB giita
viing dugc dit ra trong Cong udc Stockholm. thap ky 1990 xdp xi 23000kg/nam (12000 —
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92000 kg/nam) [13], va lugng phat thai cia
PeCB la 85000 kg/nam[14]. Cac nghién ctu
nay cho thdy phat thai PeCB va HCB cao hon
so voi polychlorinated dibenzo-p-dioxins va
dibenzofurans (PCDD/Fs), dioxin-like
polychlorinated biphenyl (dI-PCB) trong khi
thai va tro day va HCB 14 thanh phan chinh
trong tro day. Ngoai ra, hién nay, céc s liéu vé
hé s6 phat thai cia PeCB va HCB trong tro day
va tro bay tir cac loai 10 d6t khac nhau con han
ché(UNEP, 2013). Do d6, phuong phap thong
ké xac dinh tuwong quan giita PeCB va HCB
duoc st dung dé woc lwong hé s phat thai cua
céc chit nay duoc st dungtrong diéu kién thiéu
dir liéu vé phat thai cua ching trong tro thai tir
10 @6t cong nghiép & cac nudc dang phat trién
nhu Viét Nam s& tiét kiém duoc chi phi trong
kiém ké va danh gia sy phat thai khong chu
dinh.

O Viét Nam da c6 mot sd nghién ciru danh gia
muc d§ phat thai cuia PeCB, HCB, PCFF/F,
PCDD/Fs va dI-PCB trong khi thai hoéc tro
thai ctia mot sb 16 d6t cong nghiép [17-19], tuy
nhién,danh gia mdi twong quan giita PeCB va
HCB trong tro thai tir 10 d6t cong nghiép chua
dugenghién ciru.Do do, xac dinh mbi tuong
quan gitta PeCB va HCB trong tro thai tir cac
loai 16 d6t khac nhau 1a can thiét dé cung cép
co s& dir liéu dé xac dinh va dinh luong phat
thai PeCB, HCB ¢ qudc gia va khu vuc. Vi vay,
nghién ciru dac tinh phat thai PeCB, HCB va
mdi twong quan clia ching trong tro thai tir cac
loai 16 ddt khac nhau 1a can thiét dé 1am co s&
giup cac nha quan ly dua ra cac chinh sach
giam thiéu, loai bo su phat thai cta cac hop
chat ndy vao mdi truong tir cac 10 dbt cong
nghiép khac nhau.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thip miu

Trong nghién ctru ndy, mau tro thai (tro ddy va
tro bay) dugc thu thap tai 04 10 ddt rac thai
sinh hoat (Ha N¢i, Béc Ninh, Quang Ninh va
Hai Duong) va 01 10 luyén kém (Hai Phong)
va 01 10 dbt rac thai y té, 01 16 luyén thép va
01 nha may san xuit gach. Tro bay duoc thu
thap tir ti loc bui cua 10 ddt, tro day dugc thu
thap tir ddy cua 10 d6t. Khdi luong miu tro
khoang 100 — 200 g. Thong tin chi tiét cac loai
10 d6t cong nghiép duoc chi ra & bang 1.

2.2. Phan tich miu

Ham lugng PeCB va HCB trong mau tro thai
dugc xac dinh trén thiét bi sic ki khi ghép ndi
detector cong Kkét dién tor GC-ECD 2010
(Shimadzu, Nhat Ban), cot SPB-608™ (chiéu
dai x duong kinh x chiéu day pha tinh: 30 m x
0,25 mm x 0,25 pm), dugc miéu ta trong
nghién ctru trude cua tac gia [20]. Cu thé, 10 g
mau tro thai duoc chiét Soxhlet v&i 450 mL
hén hop dung moi n-hexane: acetone (1:1)
trong 16 gio. Dung dich sau khi chiét dugc co
vé 1 mL, sau d6 1am sach bﬁng axit H,SO4 bot
dong va silicagel chira 10% than hoat tinh.
Gi6i han phat hién cia phuong phap ddi véi
PeCB va HCB 14 0,05 ng/g.

2.3. Hé s6 phat thai

Hé sb phat thai (EFs) ciia PeCB va HCB duoc
hinh thanh tir qué trinh ddt chay cia cac hoat
dong cong nghiép duoc tinh theo cong thuc
sau:

EFs (ug/tan) = ndng d6 PeCB/HCB (ng/g) *
khéi lwong chét thai (kg/tan) ¥ 103

Bdng 1. Théng tin co ban mét s6 16 dot cong nghiép & phia Bdc, Viét Nam

o , Ki hiéu (o Cong Comgsudt o ong chit thi
TT Loailo dot Tinh miu Loai 16 s,uat trung binh (ke)
(tan/h) nam (h/nam)
Tro day Tro bay
Rac thai Quang Ninh MWI-1  Tang sbi 0,3 4950 0,05 0,12
sinh hoat
BicNinh ~ MWI-2 Tangséi 0,7 4950 - 0,08
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Ki hiéu

Cong Cong suét

Khéi lugng chat thai

TT Loai 10 dbt Tinh x Loai 16 sudt trung binh
mau B . . (kg)
(tan/h)  nam (h/nam)
Tro day Tro bay
Hai Duong MWI-3  Tang sbi 1,0 4950 0,05 0,12
Ha Noi MWI-4  Téng sbi 2,0 4950 0,05 0,12
, Luyénkém HaiPhong ZP San xuat 23 8040 - 0,15
kém
Ximang  Thai CP Lo udt 60 7920 0,1 0,2
3 Nguyén ddng xtr
ly chat
thai
4 Luyén thép Thai SP Lo quay 2,0 7000 0,02 0,005
Nguyén

3. KET QUA VA THAO LUAN

3.1. Ham lwgng PeCB va HCB trong tro thai
mot s6 10 dt & khu vue phia bic Viét Nam
Két qua phan tich ham lwong PeCB va HCB
trong mau tro ddy va tro bay tir cac loai 10 ddt
khéc nhau dugc chi ra ¢ hinh 1. Két qua nghién
ctru cho thiy ham luong PeCB va HCB trong
mAu tro thai cia cac 10 dbt rac sinh hoat cao
hon so v6i ndng do cia chung trong mau tro
thai tir 10 luyén kim, xi mang va luyén thép.
Két qua ciing cho thdy, nhin chung trong tat ca
loai 16 ddt cong nghiép ham luong PeCB va
HCB trong tro bay cao hon so véi ham lugng
cta chiing trong tro day. Két qua nghién ctru
cho thdy ham lugng PeCB va HCB khac nhau
giita cac loai 10 dét, tro day va tro bay, diéu
nay co thé 1a do sy khac nhau giira cac loai 10
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d6t, nguyén liéu dau vao, cong nghé xir ly...
Ham luong PeCB trong mau tro bay va tro day
trong nghién ctru nay thap hon so véi miu tro
bay tir nha may tai ché kim loai, luyén kim loai
mau & Trung Qudc (3,21 — 1035 ng/g) [8.9].
Nguoc lai ham lugng PeCB va HCB trong mau
tro thai tir 10 d6t rac sinh hoat thap hon so véi
nghién ciu cua Takaoka ¢ Nhat Ban
(PeCB:110 — 480 ng/g, HCB: 45 — 320 ng/g)
[21].

3.2. Hé s6 phat thai cia PeCB va HCB tai
mdt s6 10 dét & khu vue phia bic Viét Nam
Bang 2 cho thdy, hé sb phat thai PeCB va HCB
trong tro bay lan lugt 1a 60 — 2500 pg/tan va 10
— 6000 pg/tin. Hé s phat thai ciia PeCB va
HCB trong tro day 1an luot 1a 32 -1950 pg/tan
va 10 — 14400 pg/tan.

OHCB

Tro Tro | Tro Tro | Tro
day | bay | day | bay | day

zp CP CP SP SP

Hinh 1. Ham liwong PeCB va HCB trong mdu tro thdi tir cdc logi [o dot cong nghiép
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Nhin chung, hé sb phat thai HCB > PeCB
trong tro bay va tro day doi véi tat ca cac loai
10 ddt cong nghiép. Trong tt ca cac loai 10 dét,
hé s6 phat thai cia PeCB va HCB trong tro bay
va tro day cua 10 @6t rac thai sinh hoat 16n hon
s0 v6i hé sé phat thai cia PeCB va HCB tir 10
luyén kém, xi mang va luyén thép.Hé s6 phat
thai PeCB va HCB trong tro bay cao hon trong
tro day, va hé sb phat thai tir 10 ddt rac sinh
hoat cao hon so v&i céac loai 10 ddt khac, diéu
nay cho thay nguy co 6 nhiém PeCB va HCB
trong tro thai tir 10 d6t cong nghiép trong moi
truong 1a co thé xay ra.So sanh voi nghién ciru
trén thé gidi, hé s6 phat thai PeCB (350 -2500
ug/tan) va HCB (640 - 6000 pg/tin) trong tro
bay tir 10 ddt rac sinh hoat cao hon so vdi 16
dbt réc sinh hoat & Trung Qudc (PeCB: 286 —
435 pg/tan; HCB:1350 — 1790 pg/tan), [22].
Mic du, hé sb phat thai cia PeCB va HCB
trong cac loai 10 ddt & Viét Nam con han ché,
tuy nhién sb liéu ctia nghién ciru nay dugc sir
dung trong b cong cu UNEP Toolkit dé xéac
dinh va dinh lugng phat thai PeCB, HCB cho
cac loai nguén thai khac nhau cua Viét Nam va
khu vue.

3.3. Mbi twong quan giira sw phat thai PeCB
va HCB trong tro thai

Mbi twong quan gitta sy phat thai PeCB va
HCB trong tro thai tir cac loai 16 dét khac nhau
dugc chi ra ¢ hinh 2. Két qua cho thdy c6 mbi
tuong quan chat ché gifta sy phat thai cua
PeCB va HCB trong tro bay (* = 0,91) va tro
day (2 = 0,82), diéu nay cho thiy co ché hinh
thanh PeCB va HCB trong tro bay va tro day
tir cac loai 10 dbt cong nghiép 1a gidng nhau.
Tuy nhién, do sé liéu han ché cia nghién ciru
nay nén nhom tac gia khong thé xay dung duoc
mdi twong quan gitra PeCB va HCB ddi véi
timg loai 10 d6t cong nghiép khac nhau. Mic
du vay, day 1a két qua ban dau xac dinh mdi
truong quan gitra PeCB va HCB trong mau tro
thai tir cac loai 10 d6t khac nhau. Két qua nay
la co s& gitp cac nha quan ly dua ra cac chinh
sach, bién phap quan ly sy phat thai cac hop
chat khong chu dinh vao méi truong ddi véi
mdi loai 16 d6t cong nghiép khac nhau.
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Bdng 2. Hé s6 phat thai ciia PeCB, HCB trong
tro déy va tro bay tir cc logi 16 dot khéc nhau
& mién bdc Viét Nam

Kihi€u  He¢ s6 phat thai (ng/tin)
16 dot
PeCB HCB
Trobay MWI-1 350 2400
MWI-2 - 640
MWI-3 1350 3600
MWI-4 2500 6000
7P - 600
CP 240 400
SP 60 10
Troday MWI-1 1200 2400
MWI-2 100 240
MWI-3 1950 14400
MWI-4 235 480
7P - 315
CP 170 200
SP 32 10
a4 fly ash O bottom ash
16000
14000 - o
12000 R%=0.8277
— 10000 -
% 8000
;i‘- 6000 JERUOEE N
£ 4000 R?=0.9152
2000 -
0

0 1000 2000 3000

PeCB (ug/tan)

Hinh 2. Méi tirong quan giita PeCB va HCB
trong mau tro thdi tir cdc logi 16 dot cong
nghiép

4. KET LUAN

Ham lwong PeCB, HCB va mdi twong quan
gilra sy phat thai cua chung trong tro day, tro
bay tir mot s6 10 dbt cong nghiép duge nghién
ctru. Két qua chi ra rang, ham lugng, hé sé phat
thai PeCB va HCB trong mau tro thai tir 10 dét
rac sinh hoat cao hon so véi 10 luyén kim, xi
méng va luyén thép. Trong cac loai 10 dbt cong



nghi¢p, ham lugng PeCB va HCB trong tro
bay cao hon so véi tro day, trong khi d6 hé sb
phat thai HCB 16n hon PeCB trong tro thai tur
cac loai 1o dbt cong nghiép. Két qua xac dinh
tuong quan PeCB va HCB cho thiy c6 mdi
tuong quan chat ché gilra sy phat thai cia
PeCB va HCB trong tro bay (+* = 0,91) va tro
day (2 = 0,82), diéu nay cho thiy co ché hinh
thanh PeCB va HCB trong tro bay va tro day
tir cac loai 10 d6t cong nghiép la gibng
nhau.Két qua nay 1a co s& gitp cac nha quan ly
dua ra cac chinh sach, bién phap quan ly phat
thai cac hop chit khong chu dinh vao moi
truong d6i v6i mdi loai 160 d6t cong nghiép
khac nhau, gop phan xac dinh va dinh lugng su
phat thai PeCB va HCB bing bd cong cu
UNEPToolkit.

TAI LIEU THAM KHAO

[1] S.N. Meijer, W.A. Ockenden, Global
Distribution and Budget of PCBs and HCB in
Background Surface Soils: Implications for
Sources and Environmental Processes, (2003)
667-672. doi:10.1021/es0258091.

[2] L. Shen, F. Wania, Y. D. Lei, C. Teixeira,
D. C. G. Muir, T. F. Bidleman, Atmospheric
Distribution and Long-Range Transport
Behavior of Organochlorine Pesticides in
North America, Environ. Sci. &amp; Technol.
39 (2004) 409-420. doi:10.1021/es049489c.

[3] T. Zhang, H. Fiedler, G. Yu, G.S. Ochoa,
W.F. Carroll, B.K. Gullett, S. Marklund, A.
Touati, Emissions of unintentional persistent
organic pollutants from open burning of
municipal solid waste from developing
countries, Chemosphere. 84 (2011) 994-1001.
doi:10.1016/j.chemosphere.2011.04.070.

[4] X. Li, Y. Ren, S. Ji, X. Hou, T. Chen, S. Lu,
J. Yan, Emission characteristics of hazardous
components in municipal solid waste
incinerator residual ash, J. Zhejiang Univ. A.
16 (2015) 316-325.
doi:10.1631/jzus.A1400142.

[5] Z. Nie, M. Zheng, W. Liu, B. Zhang, G.
Liu, G. Su, P. Lv, K. Xiao, Estimation and
characterization of PCDD/Fs, dl-PCBs, PCNs,
HxCBz and PeCBz emissions from magnesium
metallurgy facilities in China, Chemosphere.

49

85 (2011) 1707-1712.
doi:10.1016/j.chemosphere.2011.09.016.

[6] P. Antunes, P. Viana, T. Vinhas, J. Rivera,
E.M.S.M. Gaspar,
profiles of polychlorinated dibenzodioxins ,
polychlorinated dibenzofurans ( PCDD / Fs ),
PCBs
( HCB ) from secondary metallurgy industries
in Portugal, Chemosphere. 88 (2012) 1332-
1339. doi:10.1016/j.chemosphere.2012.05.032.
[7] S. Li, Z. Minghui, W. Liu, G. Liu, K. Xiao,
C. Li,
unintentionally produced persistent organic

Chemosphere Emission

dioxin-like and hexachlorobenzene

Estimation and characterization of

pollutant emission from converter steelmaking
processes, Environ. Sci. Pollut. Res. Int. 21
(2014). doi:10.1007/s11356-014-2652-y.
[8] Z. Nie, M. Zheng, G. Liu, W. Liu, P. Lv, B.
Zhang, G. Su, L. Gao, K. Xiao, A preliminary
investigation of unintentional POP emissions
from thermal wire reclamation at industrial
scrap metal recycling parks in China, J. Hazard.
Mater. 215-216 (2012) 259-265.
doi:10.1016/J.JHAZMAT.2012.02.062.
[9] Z. Nie, G. Liu, W. Liu, B. Zhang, M.
Zheng, Characterization and quantification of
unintentional POP emissions from primary and
secondary copper metallurgical processes in
China, Atmos. Environ. 57 (2012) 109-115.
doi:10.1016/j.atmosenv.2012.04.048.
[10] Y.Q. Li, M.X. Zhan, T. Chen, J. Zhang,
X.D. Li, JH. Yan, A. Buekens, Formation,
reduction and emission behaviors of CBzs and
PCDD/Fs from cement plants, Aerosol Air
Qual. Res. 16 (2016)  1942-1953.
doi:10.4209/aaqr.2016.01.0045.
[11] G. Liu, M. Zheng, W. Liu, C. Wang, B.
Zhang, L. Gao, G. Su, K.E. Xiao, P. Ly,
Atmospheric emission of PCDD/Fs, PCBs,
hexachlorobenzene, and pentachlorobenzene
Environ. Sci.
9196-9201.

from the coking industry,
Technol. 43 (2009)
doi:10.1021/es902429m.

[12] G. Liu, W. Liu, Z. Cai, M. Zheng,
Concentrations, profiles, and emission factors
of unintentionally produced persistent organic
pollutants in fly ash from coking processes, J.



Hazard. Mater. 261 (2013) 421-426.
doi:10.1016/J.JHAZMAT.2013.07.063.

[13] R.E. Bailey, Global hexachlorobenzene
emissions, Chemosphere. 43 (2001) 167-182.
doi:10.1016/S0045-6535(00)00186-7.

[14] ICCA/WCC, International Council of
Chemical Associations/World Chlorine
Council, ICCA-wcc Submission for PeCB &
All Risk Profiles for the POPs
Committee of the Stockholm Convention
Including Annexes. TUPAC-NIST solubility
database. Available at: http://srdat, (2007).

[15] W. Gong, H. Fiedler, X. Liu, B. Wang, G.
Yu, Emission factors of unintentional HCB and
PeCBz and their correlation with PCDD/PCDF,
Environ. Pollut. 230 (2017) 516-522.
doi:10.1016/J. ENVPOL.2017.05.082.

[16] UNEP, Toolkit for Identification and
Quantification of Releases of Dioxins, Furans
and Other Unintentional POPs, 2013.
doi:http://toolkit.pops.int/Publish/Downloads/
UNEP-POPS-TOOLKIT-2012-En.pdf.

[17] M.T.N. Pham, H.Q. Anh, X.T. Nghiem,
BM. Tu, TN. Dao, M.H. Nguyen,
Characterization of PCDD/Fs and dioxin-like
PCBs in flue gas from thermal industrial
processes in Vietnam: A comprehensive

Review

investigation on emission profiles and levels,
Chemosphere. 225 (2019) 238-246.
doi:10.1016/J.CHEMOSPHERE.2019.03.024.

[18] N.T. Hue, T. Nguyen Thi Thu, L. Pham
Hai, H. Nguyen Thanh, H. Chu Viet, H. Chu

50

Thi, T. Nghiem Xuan, N.H. Tung, Emission of
Unintentionally Produced Persistent Organic
Pollutants from Some Industrial Processes in
Northern Vietnam, Bull. Environ. Contam.
Toxicol. 102 (2019) 287-296.
doi:10.1007/s00128-018-2519-x.

[19] N.T. Hue, T.T.T. Nguyen, N.H. Tung,
A.Q. Hoang, L.H. Pham, T.B. Minh, Levels,
profiles, and emission characteristics of
chlorobenzenes in ash samples from some
industrial thermal facilities in northern
Vietnam, Environ. Sci. Pollut. Res. 26 (2019)
188-198. do0i:10.1007/s11356-018-3591-9.

[20] N.T. Hue, N.T.T. Thuy, N.H. Tung,
Polychlorobenzenes

and  polychlorinated

biphenyls in ash and soil from several

industrial areas in North Vietnam: residue
concentrations, profiles and risk assessment,
Environ. Geochem. Health. 38 (2016) 399—411.
doi:10.1007/s10653-015-9726-8.

[21] M. Takaoka, P. Liao, N. Takeda, T.
Fujiwara, K. Oshita, The behavior of PCDD/Fs,
PCBs, chlorobenzenes and chlorophenols in
wet scrubbing system of municipal solid waste
incinerator, Chemosphere. 53 (2003) 153-161.
doi:10.1016/S0045-6535(03)00437-5.
[22]1Y.Li, Y. Yang, G. Yu, J. Huang, B. Wang,
S. Deng, Y. Wang, Emission of unintentionally
produced  persistent organic  pollutants
(UPOPs) from municipal waste incinerators in
China, Chemosphere. 158 (2016) 17-23.

doi:10.1016/J.CHEMOSPHERE.2016.05.037.



	1_curves
	Tap 25 - so 2 (HC)
	Tap 25, so 2
	1
	2
	3
	4
	5
	6
	7
	8
	9. Dang Duc Khanh- Gui Tap Chi PTHL và SH 11
	10  9A
	11  10
	12   11
	13   12
	14   
	15  14
	16     15Â
	17         16
	18     17
	19   
	20   
	21    
	22    21
	23   
	24    
	25    . báo t
	26   
	27  
	28  
	29   
	30   
	31 chuan
	32
	33
	34
	35
	36   XÁC ĐỊNH ĐỒNG THỜI ASPARTAME VÀ SACCHARIN  ghep    207-212
	36A
	36B
	37
	38
	39
	40

	Muc luc so 2




