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SUMMARY

PRELIMINARY EVALUATION OF HEAVY METALS PROPORTION
IN ASH AND SLAG FROM SOME INDUSTRIAL INCINERATORS
IN THE NORTHERN REGION OF VIETNAM

This study focuses on the determination of the concentrations of heavy metals in ash and slag from 5
industrial incinerators in the northern region of Vietnam, by using ICP-MS technique.The study results
show that the proportions of heavy metals in the ash and slag of the 5 incinerators are quite different.
Cd contents in all types of samples (fly ash, bottom ash and metal dust) were lowest compared to all
other metals studied, accounting for from 2% to 5%. Meanwhile, Ni and Cr in the samples accounted
for the highest percentage, even up to nearly 80%. Arsenic is present in most bottom ash samples with
the proportion varied from 5% to 35%. The reasons of the large difference in the proportions of the
metals may be the variety of input raw materials, absence of appropriate cycle for material feeding
process and post-combustion technology used. These initial study results show that there exists risk of
heavy metal pollution by ash and slag, not properly treated and used during the industrial waste
incineration process.
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1. GIOI THIEU dbt rac sinh hoat & Ha Lan, trén 90% Cu, Cr,
Chét thai (tro day, tro bay, bui kim loai) 1a mot Ni va 80% Co dugc gilt trong tro ddy va ham
trong nhing chat thai dugc tao ra tir 1o ddt chat luong kim loai ndy cao hon hang nghin 1dn so
thai cong nghiép, sinh hoat. v6i ham lwong kim loai c6 trong dat dé [3,4].
Mot s6 két qua nghién ctru gan day vé su thai Trong cac 10 d6t nhiét dién & Trung Qubc, ham
kim loai ning (KLN) tir qua trinh d6t chét thai luong kim loai (Cr, Pb, Cd, Cu, Zn va As)
trong 10 dbt cho théy, Cd, Pb, Sb, Se va Sn trong tro bay chiém ti 1€ tir 85,7 — 98,8 %, 16n
trong tro bay va trong tro day tang theo ty 1& hon trong thach cao (1 — 4%) [5]. Trong tro
lwong chét thai ddu vao. Céc kim loai Fe, Cu, bay va dich chiét tir tro bay cua nha may nhiét
Cr va Al, Pb, Zn ¢ nhiéu & tro day [1]. Trong dién than & Trung Qudc, ham lugng Hg, As,
tro day cua 10 ddt rac sinh hoat & Trung Quéc, Cr, Cd, Ba, Mn va Pb trong mau tro bay lan
ti 1€ phﬁn tram khoi luong cua As 1a 80%; Zn lwot 12 0,2 — 1,3; 5,2 — 25,7; 43,3 — 64,6; 0,6 -
tur 74,1 - 94,3 % va Pb tir 46,5 — 79,1 % [2]. Cu 0,7; 777,1 — 970,7; 163,8 — 831,4 va 28,9 —
va Sb ciing dugc tim thdy trong tro day cua 10 119,6 mg/kg [6].
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O Viét Nam, da sd cac nghién ctru méi chi tap
trung vao xac dinh ham lugng KLN trong moi
truong dat, nude va khong khi [7,8], hay trong
tro xi nha may xu ly rdc Pan Phuong, Ha Noi,
v6i ham lugng KLN (Cd, Pb, Zn, Ni, Hg) va
As déu niam trong giéi han cho phép theo
QCVN 07: 2009/ BTNMT [9]. Do vay, nghién
ctru, danh gid ngudn phét tan KLN trong tro
day, tro bay va bui kim loai tir cac loai 10 dét
rac thai cong nghiép, rac thai sinh hoat ciing
nhu danh gid dugc mbi twong quan vé muc do
thai 1a rat can thiét, day ciing 1a muc dich cua
bai bao nay.

2. THUC NGHIEM

2.1. Thu thap miu

Trong nghién ctru ndy, cic mau tro thai dugc
thu thap trong thoi gian tr nam 2019-2020 tai
nam 16 dét cong nghiép khu vyc Ha Noi, Bic
Ninh, Bic Giang, Hai Duong va Hai Phong.
Tro thai dugc thu gom tir tii loc bui va xi cla
chc 10 dbt. Khéi luong tro va xi thai thu thap tir
mdi 16 dbt 1a 200 — 500 gram. Qua trinh ddt
dugc xay ra qua 2 giai doan, d6t tai budng so
cip & nhiét do tir 700 - 950°C, budng ddt thir
cip khoang 1000-1500°C. Qué trinh dap bui,
khi bang cach loc bui tinh dién hay bang hoi
nudec.

Nguyén liéu chu yéu 1a gié lau, nilon, vai, gidy,
cao su dinh dau, vo hop son, nhya, hép hoa
chét, bao bi, xbp, c6 ca chit thai nguy hai va
1an chét thai sinh hoat.Cong suét dbt cua céac 10
14 1000kg/h.

2.2. Hoa chit va thiét bi

Chat chuén cac kim loai nhu Cd, Cr, Cu, Pb,
Ni va As la cac chat chudn mua tir haing Merck
¢6 nong do gdc 1a 1g/L. Cac axit dung cho quéa
trinh phan hity mau nhu HCI, HNO3_ déu la
hoa chét ¢6 cap d6 phan tich. Khi Ar dung lam
khi mang trong qué trinh phan tich la khi sach
dat 99,9999%, cac dung dich tuning déu duoc
cung cép tir hing. Dung dich ndi chuin dugc
dung trong nghién ciru 1a Bi, Ho, In, Li, Sc, Tb
va Y véi ndng d6 1a 10 mg/L.

Liy miu theo TCVN 9466:2012, khéi lugng
méu ldy giéng nhau trong timg dbi twong miu
va dugc phan tich mau theo SMEWW
3125:2017 va EPA 3051 trén thiét bj ICM-MS,
Perkin Elmer, Elan 6800.

3. KET QUA VA THAO LUAN
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3.1. Nong dd cac kim loai ning va sy phin
b6 chiing trong miu tro thai tai mdt sb 10
dét & mot s6 tinh thudc mién bic Viét Nam
Két qua ciia tat ca cac mau thu thap tir 5 1o dot
(6 5 tinh Ha Noi, Hai Phong, Bic Ninh, Bic
Giang va Hai Duong) da duogc phan tich véi
cac kim loai Cd, As,Cr,Cu,Pb, Zn va Ni. Mau
tro ddy (ki hiéu 1a BA), mau tro bay (ki hiéu 1a
FA), bui kim loai (ki hiéu 1a PM).

Nhin chung,trong cac mau tro ddy, Cd thuong
thap ¢ vai ng/g, As khoang 10 ng/g, trong khi
Cr, Cu, Zn va Ni tir 100 -1000 ng/g. Trong cac
mau tro bay, ndng d6 ctia cac kim loai nay gan
tuong dwong hodc co vai mau cao hon so véi
méu tro day. Trong cac mau bui, Zn, Pb, Cu c6
nong d6 kha 16n chiém ti 1& cao trong tit ca cac
méu nghién ctru. Hinh 1 mé ta ndng d6 Cd, As,
Cr, Cu, Pb, Zn va Ni tir 16 dét chat thai khu
vuc Béc Ninh trong miu tro bay, tro day va bui
kim loai. Tir hinh 1(a) ta c6 thé thy, ndng do
cac kim loai trong mdu BA va miu FA gin
tuong dwong nhau nhung mau PM (hinh 1b) c6
su khac nhau o rét. As va Ni hau nhu khong
6, 16n nhat 13 Zn v6i ndong do trén 1000
microgam/m? sy khac nhau nay co thé do
nguyén liéu cia 16 d6t chu yéu 14 nilon, gidy va
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Hinh 1. Nong d@é Cd, As, Cr, Cu, Pb, Zn va Ni
tir 16 dot chdt thai khu viee Béc Ninh trong mau
tro bay, tro ddy (trén) va bui (dudi)



Hinh 2 (16 1) 1a sy phan bd kim loai trong 10
d6t khu vyc Ha Noi. Ni, Cr trong mau BA,
mau PM 14 cao so véi cac kim loai Cd, Cu, Pb,
Zn va As, trong khi d6, Cd va Pb trong mau
FA lai ¢6 ti 1¢ phan bd thip nhat, chiém khoang
2-7%, trong khi Ni va Cr chiém dén 40-45%.
Diéu nay c6 thé 1a do chat thai dét chi yéu la
gié lau, nilon, vai, gidy, cao su dinh dau, day la
nguyén liéu c6 chira cac kim loai nay nhiéu.
Hinh 3 (16 s6 2) thé hién ndng do cac kim loai
Cd, Cr, Cu, Pb, Zn, Ni va As cua 10 ddt khu
vuc Hai Phong.
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Hinh 2. Ti Ié phdn b6 cdc KLN trong tro ddy
(BA), tro bay (FA) va trong bui kim logi (PM)
ctia 10 dot khu vue Ha Noi
Hau hét cac kim loai nay déu co trong bui véi
ham luong kha 16n, trong khi do, trong tro bay
va tro day thi Ni, Cu, Cr, As la chu yéu va co ti
1¢ trong duong, nhung Cd trong tro bay 1a thap
nhét khoang 2%, Ni, Cu va Cr chiém ti 1&
khoang 25-30%.
So sanh véi cac 10 dét ¢ Bic Ninh (10 sb 3,
hinh 4), Béc Giang (16 s6 4, hinh 5) va Hai
Duong (10 s6 5, hinh 6), thi ham lwong Ni
chiém rat 16n trong miu tro bay tai 10 ddt &
Béc Ninh, Hai Duong va Bic Giang.
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Hinh 3. Su phdn bé cic KLN trong tro déy
(BA), tro bay (FA) va trong bui kim logi (PM)
ciia 16 dot khu viee Hai Phong

Céc kim loai nhu As, Cr va Pb ciing rat cao
trong miu tro bay, nhung Cd va Pb lai chiém ti
1¢ phan bé rat thap trong 160 & Bic Ninh va Hai
Duong. Tai Bic Ninh, Ni 1a thanh phan chinh
c6 trong tro bay, khoang 75-80%.
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Hinh 4. Su phdn bé cac KLN trong tro déy
(BA), tro bay (FA) va trong bui kim logi (PM)
ctia 16 dét khu vuc Bdc Ninh
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Hinh 5. Su phdn bé cac KLN trong tro déy
(BA), tro bay (FA) va trong bui kim loai (PM)
ciia 1o dot khu viee Bdc Giang
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Hinh 6. Si phdn bé cdc KLN trong tro ddy
(BA), tro bay (FA) va trong bui kim loai (PM)
ciia 16 dot khu vuee Hai Duong



3.2. Ti I¢ phan bo cac kim loai trong miu tai
cac khu vye da nghién ciru

Tir cac nghién clu riéng trong cac 10 dét vé
ham lugng cac kim loai Cd,Cr,Cu, Pb, Zn, Ni
va As trong tro bay, tro day va bui kim loai, c6
thé thay:

Ti 1¢ phan b Cd trong cac 10 va trong céc loai
mau (tro bay, tro day va bui kim loai) déu rat it va
it nhat trong tit ca cac kim loai nghién ctru, trong
khi d6, Ni, Cr c6 hau hét trong cdc mau vdi ti 16
phéan bd cao nhit. Asen ciing 14 kim loai c6 mit
trong hau hét cac mau tro day véi ti 1é phan bd c&
5% (khu vic HN) va 35 % (khu vic Bic Ninh)
va trung binh khoang 10-20% dbi véi cac khu
vuc con lai. Nhung trong tro bay, thi ti 1¢ phan b
cao hon gép 2-5 lan trong tro day. Didu nay c6
thé do kha ning bay hoi theo sy thoat thai khi nén
As sé tOn tai nhiéu trong tro bay. Cr, Ni,va Cu thi
ti 1¢ phan bd trong miu tro bay va tro day gan
twong dwong. Duy chi ¢6 Pb ¢6 su thay ddi bat
thuong. Didu nay c6 thé do nguyén liéu dua vao
da dang va sy nap nguyén li€u khong theo chu
trinh. C6 mot sb 16 dét c6 cong suat 1on gip doi
va thanh phan nguyén lidu chu yéu 1a rac thai
cong nghiép nhu 16 dét & Ha Noi, Bac Ninh nén
su phan bd cac kim loai cling c6 su chénh léch
dang ké.

4. KET LUAN

Tir cac két qua nghién ctru nay cho thiy, sy phan
b kim loai ning trong tro thai ciia 5 16 ddt cong
nghiép 14 rat khac nhau. Ti ¢ phan bd Cd trong
tit ca cac loai mau (tro bay, tro day va bui kim
loai) déu rat thdp va thap nhét trong tat ca cac
kim loai d& nghién ciru, Ni, Cr c6 hau hét trong
cac mau voi ti 1& phan bd cao nhat. Asen ciing 14
kim loai c6 mt trong hau hét cac miu tro day véi
i 16 phan bd tir 5 -35%.

Tir cac két qua nghién ctru bude dau nay da
cho thay sy hinh thanh va nguy co 6 nhidm cac
kim loai ning c6 ngudn gbc tir qua trinh ddt
ctia cac 10 ddt cong nghiép. Vi vay can c6 bién
phap quan 1y chat thai, co cic nghién ciru sau
hon nita vé sy phat thai cac kim loai nang tur
chc loai 10 ddt trén toan qubc dé tir d6 dua ra
cac bién phap quan ly an toan trong moi truong
va dam bao sirc khoe cong dong.

LOI CAM ON

Nhom tac gia xin chan thanh cdm on sy hd tro
kinh phi tir quy Nafosted, ma sb 104.04 -
2019.332 va nhi¢m vu NVCC, ma s6 30.03/21-21.
TAI LIEU THAM KHAO

179

[1] C.Jung, T.Matsuto, N.Tanaka, T.Okada,
Metal distribution in incineration residues of
municipal solid waste (MSW) in Japan, Waste
Manag. 381- 391, 24 (2004).
D0i:10.1016/S0956-053X(03)00137-5.

[2] H. Zhang, P.-J. He, L.- M. Shao, Fate of heavy
metals during municipal solid waste incineration in
Shanghai, J. Hazard. Mater. 365 - 373,156 (2008).
Do0i:10.1016/J.jhazmat. 2007. 12. 025.

[3] P. Tang, M.V.A. Florea, P. Spiesz, H. J. H.
Brouwers, Characteristics and application
potential of municipal solid waste incineration
(MSWI) bottom ashes from two waste to
energy plants, Constr. Build. Mater. 77-94, 83

(2015). Doi:10.1016-/J.
Conbuildmat.2015.02.033.

[4] R. Poykio, M.Makela, G.Watkins,
H.Nurmesniemi, O.Dahl, Heavy metals

leaching in bottom ash and fly ash fractions
from industrial-scale BFB - boiler for
environmental  risks  assessment,  Trans.
Nonferrous Met. Soc. China. 256 - 264, 26
(2016). D0i:10.1016/S1003-6326 (16) 64112-2.
[5] B. Fu, G. Liu, M.M. Mian, M. Sun, D. Wu,
Characteristics and speciation of heavy metals
in fly ash and FGD gypsum from Chinese coal
- fired power plants, Fuel. 593 - 602, 251
(2019). D0i:10.1016/J. Fuel.2019.04.055.

[6] Y.- C. Lin, J.- H. Yen, S.K. Lateef, P.-K.A.
Hong, C.- F. Lin, Characteristics of residual
organics in municipal solid waste incinerator
bottom ash, J. Hazard. Mater. 337 - 345, 182
(2010). D0i:10.1016/ J.jhazmat. 2010. 06. 037.
[7] Thi Hieu Bui, Hue Thi Nguyen, Thuy
Nguyen  Ta, Phuong Mai  Nguyen,
Characterization and human health risk
assessment of trace metal in PM 1 in Bac
Giang, short-term study in a developing
province in Vietnam, Hum. Ecol. Risk Assess.
An Int. J. 1 - 20, (2019).
D0i:10.1080/10807039.2019.1623652.

[8] M.B. Chang, C.H. Jen, H.T. Wu, H.Y. Lin,
Investigation on the emission factors and
removal efficiencies of heavy metals from
MSW incinerators in Taiwan, Waste Manag.
Res. 218 - 224, 21 (2003). Doi:
10.1177/0734242 X0302100 305.

[9] Ngo Thi Mai, Nghién ctru thanh phan va dé
xuét cach thirc sir dung tro xi tir 16 dt rac sinh
hoat phat dién, Tap chi Khoa Hoc Ky Thuqt
Thiy Loi va Méi Truong, 50 - 56, 3 (2015)



