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PANH GIA HAM LUQNG PAH
TRONG TRO Xi PAY LO POT RAC PHAT PIEN

Ngb Tra Mai'", Vi Pirc Toan?
YWién vat Iy — Vién Han lam Khoa hoc va Cong ngl}é Viét Nam,
2Tvwong Pai hoc Thity Loi — B¢ Nong nghiép va Phdt trién Nong thén

TOM TAT

Bai bao dé cap dén viéc nghién ciru thanh phan PAH c6 trong tro xi déu ra cua 02 16 d6t rac phat
dién tai Nha may rac Viét Hung va Nha mdy rac Dan Phuong. Lya chon phén tich 13 PAH theo
QCVN 07:2009/BTNMT Quy chuén ky thuat qudc gia vé ngudng chit thai nguy hai cho céc loai
mAu: chit thai sinh hoat d6t theo cong nghé martin, plasma; chit thai cong nghiép phbi tron véi
chit thai nguy hai. Két qua cho thiy: c6 sy ton tai ctia 13/13 hop chat PAH trong tro xi 16 d6t rac
phat dién; chénh 1éch ham lugng giita cac chi tiéu PAH 1a kha 16n, tbi da khoang 102 lan; ham
lugng PAH & céac loai mau la khac nhau phu thudc vao: chét thai dau vao, nhiét do, cong nghé dét.
13 chi tiéu phan tich déu cho két qua dudi ngudng QCVN 07, nhu vy néu xét riéng vé PAH thi
tro xi 10 d6t rac phat dién khong phai 1a chat thai nguy hai. Pay 1 co s dé Nha may va cic co
quan chirc ning c¢6 phuong thirc quan 1y va xir Iy phut hop theo cic quy dinh cta phap ludt vé bao
vé moi trudng.

Tir khéa: Tro xi, Io dot, PAH, chdt thai rdn, chdt thdi nguy hai
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ABSTRACT

This paper mention the research of the ingredients within PAH in ashes of 2 incinerators at Viet
Hung and Dan Phuong waste-to-energy factories. Choosing to analyzes 13 PAH according to Viet
Nam National Standard 07:2009/BTNMT - The national standard in the limitation of dangerous
emissions from: domestic wastes burned by martin, plasma technologies; industrial wastes mixed
with hazardous wastes. Results shown: 13/13 PAH combinations exist in the ashes of the
incinerators. The differences between PAH indicators is quite large, at max the differences is about
102 times. The PAH content at different samples rely upon: the type of entry wastes, temperature,
burning technology. 13 sample analyze all show result below the limit of Viet Nam National
Standard 07, so if we only look at PAH content the ash from the incinerators isn’t considered a
hazardous emission. This is the basis for the factory and the government to create a management
and processing progress which follow the national law of environmental protection.
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MO bAU

Trén thé gidi cong nghé dbt chat thai ngay
cang dugc ap dung rong rai do c6 mot sb6 uu
diém ndi bat so véi cac cong nghé khac nhu:
giam dugc 90-95% thé tich va khéi luong
chat thai, tin dung nhiét, tiét kiém duoc dién
tich, gidam thiéu 6 nhiém nudc, mui héi, phat
thai khi nha kinh so v&i bién phap chén l4p...
Tai Viét Nam, van dé ddt chat thai cling dang
dugc quan tim do khéi lwong chét thai ran
(CTR) va CTR nguy hai tir cac ngudn thai
cong nghi€p, sinh hoat ngay cang ting.

Theo théng ké chua dy du, hién nay trén ca
nudc cd khoang 300 1o dbt CTR sinh hoat, da
sO 1a cac 10 dbt ¢& nho va co sir dung nhién
liéu bd trg. Ddi voi céc tinh mién Béc c6 03
Nha may dét rac phat dién da xdy dung hoan
thién déu phan bd tai ngoai thanh Ha Noi: (1)
Nha may xur ly rac sinh hoat Pan Phugng,
cong sut 200 tAn/ngdy va phat dién 3-4 MW,
van hanh giai doan 2016-2017; (2) Nha may
xtr Iy chét thai cong nghiép phat dién tai Nam
Son, S6c Son — Ha Noi, cong sudt 75
tan/ngdy, van hanh cubi nam 2016; (3) Nha
may xu 1y rac plasma Viét Hung — BDong Anh
cong suat 500 tin/ngay (d6t CTR sinh hoat,
nguy hai, cong nghiép) dang vén hanh thua
nghiém; mot sé nha may khac trong giai doan
dau tu.

Qua trinh d6t rac phat dién phat sinh luong
CTR la xi day 10 véi ty 1¢ dao dong khoang
15-25% [1, 2, 3]. Vé ham lugng cac hop chét
hitu co déc hai (POP - Persistant Organic
Pollutants, PAH- Polycyclic  Aromatic
Hydrocarbons) trong tro xi ciing da c6 mot s6
nghién ctru trén thé giéi nhu: Aneeta Mary
Joseph xac dinh c¢6 ham lugng PCB, PCDD
va PCDF trong tro xi 1o dot rac ¢ Bi;
Mahmood Ahmad Khwaja, cho thiy khi cong
nghé dbt khac nhau, loai chat thai dau vao
khac nhau thi ham luong POPs, PAH trong
tro xi 1a khac nhau; Jindrich Petrlik xac dinh
rang trong 10 d6t rac ciing ton tai cac hop chit

hitu co doc hai nhu trong cac nha may luyén
kim [2], [4], [5].

O Viét Nam, dbt rac phat dién 1a mot loai
hinh cong nghé tién tién méi du nhap; viéc
phan tich PAH c6 yéu cau cao vé thiét bi va
chuyén gia vi vay chua c6 cong trinh khoa
hoc chuyén sau vé linh vuc nay. Mot sb cac
cong bd ¢ lién quan ciia Ngo Tra Mai d& cip
dén ham lwgng kim loai ndng cé trong tro xi,
Nguyén Thi Hué voi bude dau nghién ctru sy
phat thai cia PeCB trong qua trinh dot chay
ctia mot s6 10 ddt rac khu vuc phia Bic [3, 6].
Déi voi cau hoi “Coé hay khong ham luong
PAH trong tro xi 10 ddt rac phat dién tai Viét
Nam?”, cho dén nay chua c6 ciu tra 10i. Vi
vay muc tiéu cua bai bdo la xem xét ham
lwong PAH c6 trong tro xi tir 10 dbt rac sinh
hoat phat dién, ddi ching vdi céc tiéu chuan,
quy chuan hién hanh dé kién nghi bién phap
quéan ly phu hop.

DU LIEU VA PHUONG PHAP NGHIEN CUU
Co ché hinh thanh tro xi

C6 nhiéu loai 10 va cong nghé ddt rac phat
dién, tuy nhién c6 chung mét co ché hinh
thanh tro xi dugc moé phdéng ¢ hinh 1.

(1) CTR duoc nhan vao va luu giir trong hd,
ham, nha chira sau d6 theo bang chuyén hodc
gau ngoam dé dua vao 10; (2) CTR duoc xir Iy
bang cach dbt chay va nhiét duoc thu héi boi
10 hoi; (3) Khoi thai sau khi di qua 10 hoi sé
dugc xir Iy. Cac thiét bi xir 1y khéi duoc Iya
chon dwa vao tiéu chuén phat thai va ndng do
chat 6 nhiém trong khoi thai. Cac chat 6
nhidm phat sinh do qué trinh dét chat thai
thuong la: bui, COx, SOx, NOx, PAH...; (4)
Nang lugng nhiét phat sinh trong qua trinh
d6t chat thai duoc thu hdi bai hé thng 10 hoi,
hoi nudc co6 nhiét do va ap sudt cao duoc
chuyén héa thanh dién ning thong qua tuabin
hoi nudc va may phat dién; (5) Tro day, tro
bay c6 thé dugc tai sir dung hodc mang di chon
lap; (6) Nudc thai dwoc thu gom va xir Iy trude
khi tai sir dung hodc thai vao ngudn nudc.
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Hinh 1. Quy trinh cong nghé nha may xir Iy rdc phat dién

Lua chon cdc thong s6 PAH

PAH 1a nhém céc chit hiru co thom da vong
giap canh. PAH dugc tao thanh tir cdc nguyén
tr C, H va hién tai di tim ra hon 200 chat [1].
Tuy nhién phan 16n cic nghién ctru trén thé
gidi thuong tap trung vao cac PAH cé kha
ning gy ung thu va dot bién gen vuot troi,
ddng thoi ton tai véi ham luong dang ké. Pap
ung muc tiéu cta bai bao la xem xét tinh doc
hai ctia tro xi 10 ddt rac sinh hoat phat dién,
lam co s& cho cong tac xu ly va quan ly loai
chat thai nay, chiing t6i tién hanh phan tich 13
PAH theo QCVN 07:2009/BTNMT (Quy
chuin ky thudt qudc gia vé ngudng chat thai
nguy hai) gom: Antraxen, Axenapten,

Benzantraxen, Dibenz(a,h)antraxen,
Benzo(j)fluoranten, Benzo-(k)floanten,
Benzo(a)pyren, Crysen, Floanten, Floren,

Naptalen, Phenantren, Pyren.

Phwong phap phan tich

- Mau phan tich: Thu thap mau tir 02 Nha
may dbt rac: (1) Nha may rac Pan Phuong
v6i 04 miu duoc liy theo 4 quy cia nim
2017; (2) Nha may rac Viét Hung v6i 04 mau
dugc 14y trong thoi gian van hanh thir nghiém
(thang 9/2018) trong d6: 02 mau khi dét hdn
hop céc loai rac (sinh hoat, cong nghi¢p, nguy
hai), 02 mau khi d6t CTR sinh hoat.

- Tro xi thu tir day 10.

- Thiét bi va phuong phap phén tich: Tro xi
dugc phan tich tai phong thi nghiém cua
Truong Pai hoc Tai nguyén va Moi truong
(VILAS 955). Quy trinh phan tich dugc thuc
hién theo US EPA method 8121.

KET QUA VA THAO LUAN

PAH duoc hinh thanh trong qué trinh d6t
chay khong hoan toan hoac tir phan tng phan
hay nhiét cua cac vat lidu dua vao 10 dét.
Chat hitu co, rac thai y té, cic san pham thai
cong nghiép nhu 16p cao su, nhwa dudng,
son... 1a nhiing loai vat chit c6 nguy co hinh
thanh PAH 16n khi dot.

Két qua phan tich PAH trong tro xi 10 d6t dua
ra tai Bang 1 véi: 04 mau duoc 1dy theo ting
dot giam sat hién trang moi truong tai Nha
may rac Pan Phugng (04 quy nam 2017); 02
mau khi @6t CTR sinh hoat va 02 mau dét co
su pha tron ca CTR cdng nghiép, nguy hai
cua Nha may rac Viét Hung.

Bang 1 cho thiy:

Hau hét cac chi tiéu PAH theo QCVN 07 déu
¢6 trong mau tro xi 16 d6t rac phat dién. Ca
biét co6 chi tiéu Crysen, Phenantren chi phat
hién c6 trong 1 mau trén tong 8 mau duoc
dem di phan tich; dong thoi ham lugng cia
céc chi tidu nay ciing kha thap (2 - 3ppm).
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Hinh 1. Tro xi Nha may rdc Viét Hung

Bang 1. Két qud phdn tich mau tro xi 1o dot rac sinh hoat phat dién

Ham lwong PAH (ppm) trong miu tro xi

Nha may rac Nha may rac Viét QCVN

TT  Cac hop chit thude Nha may Viét Hung Hung (truong 07:2009/BTNMT
ho PAH racPan  (trwong hop dét  hop dét CTRCN,
Phuwong CTRSH) NH)

1 Antraxen 7 5 6 100
2 Axenapten 204 121 148 4.000
3 Benzantraxen, 5 3 4 100
4 Dibenz(a,h)antraxen 6 3 2 100
5 Benzo(j)fluoranten 90 61 147 3.000
6 Benzo(k)floanten 6 3 5 100
7 Benzo(a)pyren 6 2 5 100
8 Crysen - - 3 100
9 Floanten 35 35 46 3.000
10  Floren 146 91 102 3.000
11  Naptalen 31 9 45 1.000
12 Phenantren 2 - - 200
13  Pyren 7 5 6 100

Ham lugng PAH c¢6 su chénh Iéch 16n trong
cac chi tiéu phan tich, thip nhét la Crysen tai
méu phdi tron giita CTR cong nghiép va nguy
hai 1a 2ppm, cao nhat 1a chi tiéu Axenapten
v6i két qua phan tich 1a 204ppm c6 mit trong
miu cia Nha may rac Pan Phuong khi dot
CTR sinh hoat (hinh 3).

Trong 4 miu tro xi duoc lay va phan tich tai
Nha may rac Viét Hung, c6 02 miu co su
phéi tron cta cac loai chat thai trudc khi dét,
12/13 chi tiéu phén tich PAH déu cho két qua
cao hon 02 miu chi dét CTR sinh hoat. Nhu
viy c6 su twong quan vé ham luwong PAH
trong chét thai dau vao va dau ra. Kiém tra lai
dau vao ciia 02 miu c6 sy tham gia cua

Ghi cha: (-) khéng xdc dinh duoc
CTNH: hoa chat, pin thai, bo mach dién tu,
cao su thai. Nhu vdy c6 thé giai thich sy
chénh léch vé ham luong PAH do thanh phan
vat liéu dét dau vao. Bi€u thi sy chénh léch
giita 13 thong s6 PAH trong 02 loai miu tai
Nha may Réac Viét Hung dugc thé hién tai
hinh 3 (st dung gia tri 16n nhat thu duoc tir
két qua phan tich).
Tat ca cac chi s PAH & Nha may rac Pan
Phuong (2017) ¢6 xu thé cao hon & Nha may
rac Viét Hiung khi cing thanh phan chat thai
dau vao 1a CTR sinh hoat, nguyén nhan ban
dau duoc xac dinh 13 do diéu kién chay. Nha
méay rac Viét Hung sir dung cong nghé dot
plasma c6 nhiét d6 ddt cao, (t6i da c6 thé dat
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20000C), tan dung nhiét du dé séy rac, khong
can nhién liéu trg chay trudc khi dot; Nha
may rac Pan phuong sit dung 10 martin nhiét
d6 dot thap hon (t6i da 1200°C), c6 sur dung
vat liéu trg chay la g6, mun cua. Nhu da
phan tich & trén qué trinh hinh thanh PAH
lién quan nhiéu dén qué trinh d6t chay hoan
toan hoac khong hoan toan. O 10 martin nhiét
do ddt thap hon, néu vat liéu trg chay khong
du 16n, rac bi sdng (dt chua triét dé) co thé
la nguyén nhén san sinh lugng PAH 16n hon
10 plasma.

Nhu vay cong nghé dbt, nhiét do, thanh phan
chat thai dau vao la nhiing yéu t6 co ban
quyét dinh ham lwong PAH c6 trong tro xi
clia cac 10 ddt rac phat dién. Pong thoi khi so
sanh két qua phan tich véi QCVN 07, tit ca
cac chi tiéu déu nam dudi ngudng quy chuan,
nhu vay néu xét riéng véi cac chi s6 PAH thi
tro xi 10 ddt rac phat dién khong phai la
CTNH, c6 thé tai st dung va quan 1y nhu cac
CTR thong thuong khac. Tuy nhién dé két
luan chinh xdc cin c6 cac phén tich b tro
lién quan dén nhém kim loai nang, phenol,

dioxin/furan..., ma trong diéu kién cta nghién
ciu nay chung t6i chua thuc hién dugc.

Sau khi phan tich, nhim kiém ching két qua,
chung toi tién hanh so sanh véi cac két qua
phan tich PAH trong tro xi ciia cac 1o ddt co
cong nghé va cong suét tuong ty. Tuy nhién
hau hét cac két qua thuc nghiém déu khong
cu thé vé quy trinh dét, chung loai 1o, vat li€u
d6t. Vi vay ching toi tam s dung nghién
ctru cua GiuseppeMininni, AndreaSbrilli véi
két luan 1a ham lugng PAH trong tro cua 1o
d6t chét thai bénh vién nam dudi ngudng cho
phép theo tiéu chudn doc hai cua litalia [7].
Inger Johansson, Bert van Bavel xac dinh cé
16 PAH, ham luong tir 140 pg/kg dén >
77 000 pg/kg (twong tng vaéi 1,14 - 77ppm),
trong d6 dang cha ¥ 1a cac hop chat Naptalen
va Phenantren, tiép d6 la Floanten va Pyren
déu co6 mit trong tat ca cic mau dugc phan
tich [8]; Ngoai ra 18 PAH ciing dugc tim thiy
trong xi day 10 ddt rac cuia Nhat Ban, trong d6
Naptalen, Phenantren va Floanten c¢6 ham
lugng giao dong tur 10-1000 pg/kg (twong ting
0,01- 1ppm), ndéng d6 cia cic PAH con lai
déu thap hon 100 pg/kg (0,1ppm) [9].

250
B NM Dan
Phuong
200
150 mNM Viét
Hing
(CTRSH)
100
NM Viét
< Hing
50 (CTRCN,
NH)

Hinh 3. Biéu dé biéu thi ham lwong PAH trong tro xi 16 dot rdc phdt dién
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Nhu vay tai cac nghién ciru néu trén, mac du
két qua phan tich khong dong nhat nhung déu
khang dinh: c6 thanh phan PAH trong tro xi
1o d6t rac phat dién, ham luong cac PAH
dugc phan tich déu dudi ngudng cho phép
theo tiéu chuan ciia Nhat, My, litalia. Két
luan nay trang khép voi két qua nghién ciru
cua nhom tac gia.

KET LUAN VA KIEN NGHI

Két qua nghién ciru ciia bai bao cho thay:

- Co sy ton tai ctia 13/13 hop chat PAH trong
tro xi 1o d6t rac phat dién.

- Ham luong PAH & cac Nha may, loai mau
1a khac nhau phu thudc chu yéu vao: thanh
phén chit thai dau vao, nhiét do, cong ngh¢
d6t. Trong do tro xi 1o d6t rac plasma tai Nha
may rac Viét Hung khi ¢6t CTR sinh hoat ¢
ham luong PAH thép hon ca.

- So sanh két qua phan tich cta bai bao véi
v6i QCVN 07, tat ca cac chi tiéu déu nim
du6i ngudng quy chuidn, nhu viy néu xét
riéng v6i cac chi s PAH thi tro xi 10 d6t rac
phat dién khong phai 1a CTNH. Tuy nhién dé
két luan chinh xé4c can c6 cac phan tich bo tro
lién quan dén nhom kim loai nang, phenol,
dioxin/furan..., dé c6 cac bién phap quan 1y an
toan cho loai chat thai nay. Trong thoi gian
t6i nhom nghién ctru mong mudn duoc tiép
tuc ldy mau tro xi khi ddt ting loai chat thai
dé xay dung hoan thién bd sb liéu vé thanh
phan hoa hoc cua chat thai dau ra 10 dot rac
phat dién tai Viét Nam.

TAILIEU THAM KHAO
1. B§ Tai nguyén va Mo6i truong (2012), Huong
dan ap dung ky thudt va phwong thirc méi truong
16t nhat hién c¢é dé han ché viéc phdt sinh chdt 6

nhiém hitu co khé phan hiy khéng chii dinh cho 1o
dot chat thai.

2. Mahmood Ahmad Khwaja, Jindrich Petrlik
(2006), POPs in different samples of waste
incineration residues in Pakistan, International
POPs Elimination Project — IPEP Website -
WwWw.ipen.og.

3. Nguyén Thi Hug, Céline Leynarie, Nguyén
Hoang Tung (2016), Ddnh gid so bd su phat thdi
pentaclobenzen tir mot 56 10 dot rdc thai sinh hoat
va 16 dot cong nghiép ¢ khu viee phia Bac Viét
Nam, Tap chi Khoa hoc PHQGHN: Khoa hoc Ty
nhién va Cong nghé, Tap 32, S6 4, tr. 40-46.

4. Aneeta Mary Joseph, Ruben Snellings, Philip
Van den Heede (2018), etc, The Use of Municipal
Solid Waste Incineration Ash in Various Building
Materials: A Belgian Point of View Materials
(Basel), Published online 2018 Jan 16.

5. Jindrich Petrlik (2005), After incineration: the
toxic ash problem — ipen Dioxin, PCBs and Waste
WG, Re-print from April 2005 Report Prague —
Manchester.

6. Ngb Tra Mai (2017), Nghién ciru thanh phan
chdt thai ran dau ra ciia Nha mdy xit Iy rdc cong
nghé Plasma xa Viét Hung, Dong Anh, Ha Noi,
Hoi nghi vat Iy k¥ thuat va ing dung toan quc lan
thur V, Ha Néi, tr. 257-262.

7. GiuseppeMininni, AndreaSbrilli, etc (2007),
Dioxins, furans and polycyclic aromatic
hydrocarbons emissions from a hospital and
cemetery  waste incinerator,  Atmospheric
Environment, Volume 41, Issue 38, December
2007, pp. 8527-8536.

8. Inger Johansson, Bert Van Bavel (2003),
Polycyclic aromatic hydrocarbons in weathered
bottom ash from incineration of municipal solid
waste, Chemosphere, Volume 53(2).

9. Masahiro Sato, Yasumasa Tojo, Takayuki
Matsuo and  Toshihiko  Matsuto  (2011),
Investigaiton of polycyclic aromatic hydrocarbons
(PAH) contant in bottom ashes from some
Japanese waste incineratiors and simple
estimation of their fate in landfill, Sustain.
Environ. Res., 21(4), pp. 219-227.

16

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
http://www.ipen.og/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joseph%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=29337887
https://www.ncbi.nlm.nih.gov/pubmed/?term=Snellings%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29337887
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20den%20Heede%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29337887
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20den%20Heede%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29337887
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5793639/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5793639/
https://www.sciencedirect.com/science/article/pii/S1352231007006292#!
https://www.sciencedirect.com/science/article/pii/S1352231007006292#!
https://www.sciencedirect.com/science/journal/13522310
https://www.sciencedirect.com/science/journal/13522310
https://www.sciencedirect.com/science/journal/13522310/41/38

