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SUMMARY

COMPOSITION AND EMISSION OF PAHs IN PM10 DUST AND WASTE ASH
FROM SOME INCINERATORS IN THE NORTH OF VIETNAM

This study focuses on the determining the total content, composition and emission coefficient of PAHs
in PM10 dust, fly ash (FA) and bottom ash (BA) of some domestic and industrial waste incinerators in
the northern region of Vietnam. Samples were taken according to TCVN 9466:2012. The content of
PAHs was analyzed using GC-MS Agilent 8890 according to the EPA 8270 method. The study results
showed that the average total content of 18 PAHs compounds (referred to as 218PAHs) in PM10 dust,
FA and BA was 9.95x10% ng/Nmé, 215x10° ng/g, and 2.38 x 10° ng/g, respectively. Naphthalene is
most abundant in PM10 dust, accounting for 60% of X18PAHSs, while Phenanthrene, Anthracene and
Fluoranthene and Pyrene are mainly present in FA and BA, accounting for 10 - 40% of X18PAHs. The
average emission factors of Y18 PAHs in PM10, FA and BA were 55.6 x 10 ug/ton, 391 x 10% pg/ton
and 291 x 10° ug/ton, respectively. The average emission factor of 318 PAHs increases in the order of
PM10 > BA > FA.

The results of this preliminary study have shown the pollution properties of PAHs emitted from flue gas
dust and waste ash from domestic and industrial incinerators. Therefore, it is necessary to take
measures to reduce emissions of these compounds during combustion, reduce substances derived from
organic waste, and control the combustion temperature of the incinerator.

Keywords: £18PAHSs, waste ash, fly ash, PM10 dust, incinerator.

1. PAT VAN PE xir 1y CTR dugc ap dung tai Viét Nam, nhu
Trude ap luc tic dong dén moi truong tir cac chén 14p, d6t va u phan compost. Trong sé cac
hoat dong phat trién kinh t& -xa hoi, qua trinh ky thuat hién dang dugc st dung & cac nudc
d6 thi hoa, phat trién dan s6 dan dén phat sinh dang phat trién nhu Viét Nam, ddt rac duoc va
nhiéu chat thai trong d6 chat thai rén sinh hoat chudng hon do nhiing wu diém cta nd so voi
va chit thai cong nghiép ngdy cang ting, cin chén 14p, chiém it dién tich, thoi gian ngan hon
thiét phai c6 bién phap quan 1y va xir 1y ching va quy trinh xr ly nhanh hon. Tuy nhién, cac
phi hop v6i didu kién Viét Nam. Tir ndam 2000 10 dbt chat thai (loai d6 thi, cong nghiép va y
dén nay, dd c6 nhiéu phuong phap, cong nghé té) giai phong nhiéu loai chat gay 6 nhiém dua
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trén thanh phan chét thai va trd thanh méi de
doa nghiém trong dbi véi strc khoe con ngudi
va moi truong. Mot s6 nghién clru di cho thdy
nhiéu chét 6 nhidm hitu co doc hai da duogc thai
ra moi truong tir khi thai, hat vat chét, tro bay
va tro day [1,2], trong d6, PAHs la mdt nhém
cac chat 6 nhiém hiru co c6 doc tinh cao, ton
tai trong moi truong lau va cé kha ning gay
ung thu cao, giy dot bién va gay doc mién dich
da dugc nghién ciru vé tac dong ciia ching dbi
v6i stic khde con ngudi va ca méi truong [3].
Mot s6 nghién ciru trén thé gidi cho thiy, mau
tro day trong 16 st dung cong nghé tang soi
(fluidized bed incinerator - FBI) va nung (fire
grate incinerator - FGI) c6 ham luong PAHs
dao dong tir 2,22 - 6,88 mg/kg [4], trong mau
tro bay ctia 10 ddt chét thai sinh hoat (11,8 -
250,4 pg/g) nhiéu hon trong tro day (0,85 -
9,19 pg/g) [5], PAHs c6 sb vong tir 2 - 4 chiém
ty 1& cao trong mau tro thai [6]. Pay 1a nhom
PAHs duoc cht ¥ nhiéu hon vé ngudn gdc
cling nhu tic dong cua chung ddi véi sirc khoe
con ngudi va ca moi trudng [7]. Hé s6 phat
thai cia 16 PAHs giam theo thir ty trong céc
pha 1a khi > tro day> hat> hat min, cac nha
nghién ctru cling da phat hién ra 10 FBI gay
phat thai PAHs nhiéu hon so véi 16 FGI [10].
PAHs trong miu tro bay 10 FGI thip hon so
vGi cac mau tro trong 1o FBI [8]. Dbi véi 10
d6t sinh khoi, thanh phan PAHs trong miu tro
thai bi anh hudng boi thanh phan nguyén liéu
dau vao va diéu kién van hanh thiét bi, ham
lugng PAHs trong mau tro day va tro bay tir 10
ddt sinh khéi c6 ham luong dao dong tur 0,04 -
53,8 pg/g dw, ham lugng PAH trong tro bay
cao hon tro day, cac PAH trong lugng phan ti
thap ton tai chi yéu trong mau tro. Anh huong
ctia nguyén lidu dau vao tir cac 10 ddt sinh khéi
khéc nhau (d6t dira, gd) cho thdy, tong ham
lwong PAHs trong mau tro tir 1o d6t gd (193
mg/kg) cao hon so vdi cac 10 dét khac (0,19 -
12,3 mg/kg). PAHs vong 2 va 3 chiém ti 1& cao
hon so v&i vong khac trong miu tro bay, ngugc
lai PAHs vong 4 tré 1én chiém ti 1& cao trong
mau tro day [9].

O Viét Nam, mot $6 nghién ctru vé su Xuét
hién, dgc tinh va phan bd cua PAHs trong moi
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truong bit dau tir cudi nhitg nam 1990, nhung
chiing thuc su dugc quan tdm trong khoang 10
nam tro lai day [10,11]. Panh gia vé ti 1¢ phat
thai PAHs trong bui khi thai tir quéa trinh d6t
gié lau nhiém déau thai trong budng @6t thir cap
va so cip , nghién ctru [12] da chi ra rang, ty 1é
phét thai PAHs Ia ti 1& nghich véi budng ddt.
Ham luong PAHs trong tro xi day 1o ddt rac
phat dién c6 ham lugng tu 140 ng/Kg — 77000
ng/Kg, dic biét
Floanten va Pyren c6 mit trong tat ca mau tro

Naptalen, Phenantrenm
day[13], mac du gia tri nay thap hon so véi tiéu
chudn cho phép, nhung vin tuong ddi cao so
v6i 10 @6t rac & Trung Qubc. Tuy nhién, cac
nghién ciru trén chua cho thiy thong tin vé su
phat sinh PAHs tir cac ngudn chat thai ciing
nhu thanh phan cua PAHs, mdi tvong quan vé
PAHs trong bui thai, tro bay va tro day. Chinh
vi vay, ndi dung bai bao nay s€ tap trung vao
xac dinh thanh phan va su phat thai PAHs
trong mot sd ngudn chat thai (tro thai, xi thai,
tro bay, bui PM10) cuia 10 d6t ¢ 7 tinh phia Béc
Viét Nam (Ha Noi, Bic Ninh, Bic Giang, Hai
Duong, Hai Phong, Vinh Phuc va Hoa Binh)
dé biét duoc kha ning phat thai 18 PAHs ra
moi truong.

2. PHUONG PHAP NGHIEN CUU

Cac mau bui PM10, miu tro thai (tro bay - fly
ash,FA va tro day - bottom ash, BA) dugc iy
mAu cung nhau dé danh gia su phan bd sau khi
dbt. Hé sd phat thai (EF) ciia PAHs trong bui
khi thai dugc tinh theo cong thirc sau [14].

C imi kni Mg/ Nm?) x £8c 43 khi (Nm? /h)

EF tan) = :
(mg/tan) Mehde thii dem aor (LN 1)

Trong do:

EF : hé sb phat thai PAHs (mg/tan); C : nong
d6 PAHs trong bui khi thai (mg/Nm?); m: khbi
luong chat thai dem dét (tan/h)

2.1. Thu thap miu

Tro thai dugc thu gom tir ti loc bui va xi cla
cac 16 @dt. Khdi lugng tro va xi thai thu thap tir
mdi 10 dbt 1 200 gam - 500 gam. Qué trinh dbt
dugc xay ra qua 2 giai doan, dét tai budng so
cap ¢ nhiét do tir 700°C - 950°C, budng ddt thir
cap khoang 1000°C-1500°C. Céong suét d6t ciia
cac 16 12 1000kg/h. Qua trinh dép bui, khi bang
cach loc bui tinh dién hay bé“mg hoi nudc.



Nguyén lidu chu yéu 1a gié lau, nilon, vai, gidy,
cao su dinh dau, vo hop son, nhya, hop hoa
chat, bao bi, xbp, c6 ca chét thai nguy hai va
1an chét thai sinh hoat. Mau duoc lay vao quy
3 va quy 4 nam 2021. Liy miu theo TCVN
9466:2012, khbi lwong mau ldy giéng nhau
trong timg ddi twong miu va sau xtr 1y mau
dugc phan tich trén thiét bi GC-MS Agilent
8890 theo EPA 8270. Thiét bi ldy miu dam
bao theo yéu cau cia VIMCERT/BTNMT
(thong tu 24). Pia diém liy mau va ki higu
mau duoc liét ké trong bang 1.

Bang 1. Pia diém ld'y mau va ki hiéu mau

Ki hiéu

STT 5 .
cdc mau da lay

Dia diém lay mau

HN-M-PM10
HN-M-FA
HN-M-BA

1 | Ha Noi (HN)

HD-M-PM10

2 | Hai Duong (HD)
HD-M-BA

HP-M-BA
HP-M-FA
HP-M-PM10

3 | Hai Phong (HP)

BN-1-PM10

4 | Bic Ninh (BN) BNI-BA

BG-M-PM10
BG-M-BA
BG-1-PM10

5 | Bic Giang (BG)

VP-1-BA

6 | Vinh Phic (VP)
VP-I-FA

HB-I-BA

7 Hoa Binh (HB)

Trong do:

M: Rac thai sinh hoat; I: Rdc thai cong
nghiép; BA: Mau tro ddiy; FA: mau tro bay;,
PM= bui khi thai,

2.2. Hoa chit va thiét bi

Dé kiém soat chit luong cia qua trinh phan
tich, chit dong hanh lu6n dwoc thém vao ting
mau trude khi miu duge chudn bi. Mau tréng,
méu 13p va miu thu hoéi (thém chuan PAHSs)
luén duoc thyc hién trong mdi mé mau. Dung
dich chuan géc, chuén df‘)ng hanh va ndi chuin
la dugc cung cép boi hiang Accustandard, My.
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Céc hoa chit khac nhu: dung méi diclometan
(DCM), n-hexan, axeton va Xyclohexan cua
hang Merck, Puc. NaCl, Na,SOs khan va
silicagel 100/200 mesh chat luong phéan tich
(PA) duoc dung trong qua trinh lam sach mau.
Dung dich chuan gbc PAHs 1a M- 8270 -13 -
ASL (method 8270B - PAH mix) nong d¢ 10
ppm duoc cung cip boi
My véi 18 chat gdm naphthalene (Nap),
acenaphthylen (Acy), acenaphthen (Ace),
fluoren (Flu), phenanthren (Phe), anthracen
(Ant), fluoranthen (FIt), pyren (Pyr),
benzo[a]anthracen (BaA), chrysen (Chr),
benzo[b]fluoranthen (BbF),
benzo[k]fluoranthen  (BkF), benzo[a]pyren
(BaP), indeno[1,2,3-cd]pyren (1P,
dibenz[a,h]anthracen (DA), benzo[ghi]perylen
(BP), 1-Me-Nap va 2-Me-Nap. Dung dich
chudn ddng hanh M - 8270 - SS - R (method
8270 - surrogate standard) c6 ndng do p-
terphenyl d14 1a 10ppm ding dé kiém soat su
mAt mat cua tirng miu va dung dich ndi chuin
(I1S) la ASM-182 (semi volatile internal
standards) c6 nong do 10 ppm.

3. KET QUA VA THAO LUAN

3.1. Him lwgng PAHs trong miu tro thai tai

héng Accustandard,

7 16 d6t & mdt sb tinh thudc mién bic Viét
Nam

Ham lugng PAHSs trong bui PM10, FA va BA
cia MSWI va IWI dugc trinh bay trong Hinh
1, tong ndng d6 trung binh cta 18 hop chit
PAHSs (goi la £18PAHSs) trong bui PM10, FA
va BA tuong tmg 12 9,95 x 10% ng/Nm?, 215 x
10® ng/g va 2,38 x 10° ng/g. So sanh Z18PAHs
v6i 3 thong s6 PM10, BA va FA cho théy,
>18PAHSs ctia FA cao hon nhiéu so véi BA, nd
ciing thé hién xu hudng tuong tw (FA > BA >
PM10) voi cac nghién cuu khac trudc do
[15,16]. Nong d¢ trung binh ciia T18PAHs
trong PM10 va FA cia 16 d6t MSWI cao hon
khoang 6 lan so voi T18PAHs trong 10 dot
IWI.



3.2. Ti I¢ thanh phin PAHSs trong miu tai
cac khu vyc da nghién ciu

Két qua tir ti 1& thanh phdn PAHs trong céc
méu khac nhau cho thiy, Nap cao nhat trong
bui PM10 & hau hét cac mau da thu thap duoc,
cao nhét 1a miu thudc 16 d6t MSWI tinh Bic
Ninh va Hai Duong, ngay ca trong 10 d6t IWI
tinh Béc Giang, Bic Ninh va Ha Noi thi PM10
van chiém wu thé. 1-Me-Nap c6 trong cac mau
FB thudc cac tinh Bic Ninh, Hoa Binh va Vinh
Phuc chiém ti 1& % nhiéu hon cac thanh phin
khac. Ty 1é clia Nap trong bui cta khi thai rat
cao, 1én toi 60% so voi % téng ham lwong
18PAHs. Piéu nay ciing rat phu hop voi
nghién ctru gan day cua Vu-Duc va cong su
(2021)[17] khi danh gia ham luong > 18PAHs
& dang hat trong khong khi. Phe, Ant, Flt va
Pyr 1a nhimng chit tvong dong chu yéu trong
FA va FB. Nhirng chit nay chiém tir 10 - 40%
tong s&6 PAHs c6 trong tro. Tur cac két qua

nghién ctru nay c6 thé thiy nguyén nhan PAHs
¢ trong bui véi ti 16 kha cao co thé co tur
ngudn dét chay nhiéu hon 1a ty nhién.

3.3. Tinh toan h¢ s6 phat thai PAHs

Hé s6 phat thai trung binh (EF) cia céac 16 dbt
chat thai duoc trinh bay trong Bang 2. Viéc
tinh toan hé sb phat thai va lwong phat thai dbi
véi PAH dugc ép dung tuong ty nhu cac
nghién ctru trudce [18], 4p dung biéu thic nhu
phﬁn thuc nghiém da dé cap. Hé s6 EF cua
Y 18PAHs trong PM10, FA va FB lan luot 13
55,6 x 103 pug/tan), 391 x 103 pg/tin) va 291 x
103 pg/tin. EF ctia Y18 PAHs tang theo thir tw
la PM10, FB va FA. Trong s6 18 hop chét
PAHs da nghién ciru thi EF cta IP, BP trong
BA va bui 1a cao nhat va BKF trong BA, BbF
trong FA 1a cao nhét. Chinh vi thé can c6 cac
bién phap giam phat thai cac hop chat nay

trong qua trinh dt.

VP-I-BA

HB-I-BA

BN-I-BA

HD-M-BA

Bottom ash

BG-M-BA
BN-M-BA
HP-M-BA

IHN-m-BA

VP-I-FA

BMN-M-FA

Fly ash

HP-M-FA

HN-M-FA

BN-1-PM,
BG-1-PM,,

HP-M-PM,,

PM10
&
z
2
el
S
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Composition of total PAHs

= Nap = 1-Me-Nap

2-Me-Nap Acy = Ace = Flu
= Phe = Ant = Flt
= BbF BkF H BaP

= Pyr m BaA m Chr
DA m P BP

Hinh 1. Thanh phan PAHs trong bui PM10, FA va BA ciia cdc mau da dwoc ldy



Bang 2. H¢ 6 phdt thdi trung binh (EF) cua PAHs trong bui PM1o, tro bay va tro day

H¢ s6 phat thai trung binh (pg/tin)

Thanh phian PAH v = A
Nap 5,07 x 103 KPH 28,4 x 103
1-Me-Nap KPH 17.3 65,0 x 103
2-Me-Nap 282 94.6 10,4 x 103
Acy 838 54.6 2,86 x 10°
Ace 192 13.9 2,10 x 103
Flu 1,30 x 103 60.3 2,95 x 103
Phe 2,29 x 103 3,40 x 108 20,0 x 108
Ant 387 21.7 51,7 x 103
Flt 2,88 x 103 4,22 x 10° 26,7 x 103
Pyr 3,26 x 103 261 28,2 x 103
BaA 4,50 x 103 145 6,64 x 103
Chr 6,78 x 10° 3,42 x 108 8,85 x 10°
BbF 3,99 x 103 361 x 103 6,43 x 103
BkF 1,70 x 103 1,50 x 103 12,3 x 103
BaP 5,29 x 108 6,72 x 10° 5,63 x 10°
DA 882 3,07 x 103 164
IP 9,66 x 103 1,68 x 103 2,59 x 103
BP 5,70 x 103 5,22 x 103 10,3 x 103
Tong 55,6 x 103 391 x 103 291 x 103
4. KET LUAN ly an toan trong moi trudng va ddm bao stic

Phat thai PAHs trong qué trinh ddt chat thai tir
cac 1o dot chét thai ran d6 thi va cong nghiép
da duogc nghién ciru trong bai bao nay. Bui
PM10 c6 trong tit ca cac mau khi thai, tro bay
va tro day dugc thu thap tir cac 10 dbt chét thai
rdn d6 thi va cong nghiép thudc 7 tinh & phia
béc Viét Nam. PAHs trong bui PM10 va tro
bay duogc tao ra tir qua trinh ddt chay ciia 16 dot
rac thai sinh hoat cao hon so vdi 10 ddt rac thai
cong nghiép. Téng PAHs trong tro day giita
hai loai 10 d6t 1a twong duong nhau. Tir cac két
qua nghién ctru bude dau nay da cho thiy sy
hinh thanh va nguy co 6 nhim hop chit thom
da vong c6 ngudn gde tir qua trinh ddt cua cac
10 dbt chat thai sinh hoat va chét thai cong
nghiép. Vi vdy cin ¢ bién phap quan 1y chit
thai, giam phat thai cac hop chit nay trong qué
trinh ddt chay, giam cac chat c6 ngudn gdc
phat sinh chét thai hitu co, kiém soat nhiét do
dbt cua 10 dé tir 46 dua ra cac bién phap quan
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khoe cong dong.
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