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BUGC PAU NHAN PINH VE HAM LUQNG PAH
TAINHA MAY XU LY CHAT THAI RAN SINH HOAT BAC NINH

Khuit Thi Hong", Ngb Tra Mai, Nguyén Hung Son, Nguyén Trong Diing,
Nguyeén Thi Thiy Hang, Trinh Anh Quén, Ha Thi Hién
Vién Vit ly - Vién Han Ldm Khoa hoc va Cong nghé Viét Nam

TOM TAT

Dua trén két qua phan tich ham luong PAH (Polycyclic Aromatic Hydrocarbons) trong tro bay cta
c4c nha may ddt rac phat dién da di vao van hanh tai Viét Nam va Trung Quéc, bai bio dua ra du
bao ham lugng PAH trong tro bay ctia Nha may xir Iy chét thai rén sinh hoat Bac Ninh do cling str
dung cong nghé d6t rac phat dién va c6 chung co ché hinh thanh tro bay. Phuong phap thu thap,
téng hop dit liéu dugc st dung chu dao trong nghién ctru. Budc dau dua ra mot sé nhan dinh: Co
sy ton tai ctia hau hét cac loai PAH trong tro bay tai Nha may Béc Ninh. Ham lugng PAH sé& tuong
dbi twong ddng véi két qua phan tich di c6 tai nha may Can Tho va mot sé nha may tai Trung
Quéc. Trong 04 chi tiéu PAH c6 quy chuin so sanh, ca 4 chi tiéu ndy duoc dy bio nam dudi
ngudng cia QCVN 07:2009/BTNMT. Tuy nhién, dbi voi chi tiéu Naptalen dugc dy bao nam trong
khoang gi6i han kha cao tir 1930-1949 mg/l néu d6i chiéu v6i quy chuén PAH trong dét cua mot
s6 nude tién tién thi ham luong nay thudc dang chat thai nguy hai. Py 1a co s¢ dé xac dinh loai
hinh chét thai nham c6 bién phap xur 1y, quan ly phu hop.
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ABSTRACT

Analysis results of PAH (Polycyclic Aromatic Hydrocarbons) content in fly ash of power
generation incinerators operationg in Vietham and China are used to forecast the PAH content in
fly ash of the treatment plant Bac Ninh daily-life solid waste because of using the same technology
of burning garbage to generate electricity and have the same mechanism of forming fly ash. Data
collection and synthesis method were mainly used in the study. Some first comments are made:
There is existence of most types of PAH in fly ash at Bac Ninh factory. The PAH content will be
relatively similar to the analysis results available at Can Tho factory and some factories in China.
All 04 PAH indicators with comparison standards are forecasted to be below the threshold of
QCVN 07: 2009 / BTNMT. However, if Naptalen indicator, are forecasted to be in a rather high
limit from 1930-1949 mg/l, if compared this result with PAH standards in soil of some advanced
countries, this content has the form of hazardous waste. This is basis for determining the type of
waste in order to have appropriate treatment and management measures.
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1. Mé& dau

Cung Vv&i su gia ting dan s6, phét trién san
Xuat trong thoi gian qua, mot mat 1a don bay
cho Kkinh té - x& hoi, thuc day nhu cau tiéu
dung hang héa, nguyén vat liéu va tiéu thu
nang luong. Mat khéc 1a su gia tang chat thai,
trong d6 co chat thai ran (CTR). Nhimng nim
gan day, & nudc ta ndi chung va tinh Bic
Ninh n6i riéng, khéi lugng CTR ting nhanh
chong vé s6 luong véi thanh phan ngay cang
phuc tap. Luong rac nay dugc thu gom, xu ly
khoang 60% bang c4c hinh thac: chén lap,
lam phan compost, dot. Tuy nhién, tac dung
cua phan lam tr rdc khong rd rang va nhanh
nhu phan hoa hoc nén khong dugc thi truong
ua chudng. Viéc chdn lap rac cling con nhiéu
bat cap. D4i véi bai chdn lap cii, do khong co
I6p 16t day, khong cé hé thong thu gom va xir
Iy khi thai va nuéc thai nén tac dong bat loi
dén moi truong va sic khoé cong dong. Doi
v6i cdng nghé chon lap hop vé sinh, ¢ thu
gom va xu ly nudc rac va khi bai rac thi chi
phi dau tu 16n, chi phi van hanh cao.

Pét réac 1a phan ung héa hoc ma trong d6
carbon, hydrogen va cac nguyén té khac co
trong rac két hop voi oxy dé tao mot s6 san
pham oxy hoé hoan toan va sinh nhiét. Bt
rac 12 mot hinh thac xir 1y rac kha phd bién
hién nay & cac nudc trén thé gisi va trong khu
vuc, tuy nhién day 14 loai hinh tiém an nhiéu
nguy co gy 6 nhiém moi truong va doc hai
ddi véi siic khoe. Cac nghién ciru chuyén sau
vé khi thai, tro bay, tro day 10... 1a cac chat
thai phat sinh tir qua trinh tai ché, xu Iy rac
chua day du.

PAH (Polycyclic Aromatic Hydrocarbons) la
tén goi cua mot nhom céc hop chat hitu co
Hydrocacbon thom da vong c¢6 tinh déc hai
cao, ¢6 kha ning phat sinh tir khi thai 1o dét
chat thai ran sinh hoat (CTRSH). Nhiing nim
gan day da co mot sb nghién ciru vé sy ton tai
cia PAH trong CTR dau ra cia 1o dot
CTRSH, tuy nhién cac nghién cau cha yéu
tap trung vao su ton tai cia PAH trong tro xi
(tro day 10). Trén thé gisi va Viét Nam cd thé

tham khao mét vai nghién ctru dién hinh nhu:
Xac dinh ham lugng PCB, PCDD va PCDF
trong tro xi 1o ddt rac & Bi cua Aneeta Mary
Joseph khang dinh thanh phan chat thai khac
nhau, céng nghé dbt khac nhau thi ham luong
POPs, PAH trong tro xi la kh&c nhau [1];
cdng bd cua Ngo Tra Mai dé& cap dén ham
lugng kim loai ning cé trong tro xi; Nguyén
Thi Hué budce dau nghién ctiru sy phét thai cua
PeCB trong qua trinh dét chay cua mét s6 10
d6t réc khu vuc phia Bac [2], [3].

Cho dén nay nhom tac gia chwa tim thay cac
cong bd khoa hoc vé PAH trong tro bay Viét
Nam. Tai Trung Qudc, dang cha y co nghién
ciu cia Hui Li, Guijian Liu, Yan Cao budc
dau dua ra nhitng s6 liéu phan tich vé ham
luong PAH ciing nhu dénh gia vé doc tinh cua
nhém hop chat nay d6i voi méi truong [4].
Hién nay, mot sb 1o dét rac sinh hoat da trién
khai tai cac tinh Ha Noi, Thai Binh, Nam
Dinh, Binh Duong... ¢6 03 nha may dbt rac
phat dién da di vao van hanh la: Pan Phuong;
Plasma Viét Hiung, Can Tho. Tinh dén thoi
diém hién nay, vi nhiéu ly do khac nhau 2/3 nha
méy trén da dung hoat dong, con lai duy nhat
Nha méy Can Tho di va dang van hanh on dinh
tir thang 4/2019. Tuy nhién, toan bd lugng tro
bay van dang ton dong tai Nha may Can Tho do
chua dy an va cac co quan quan ly chua xac dinh
duoc loai hinh va dac tinh nguy hai.

Vi vay, bai viét sir dung sb liéu phan tich tro
bay tir cac nha may da di vao hoat dong tai
Viét Nam va céc ngudn dir liéu khac dé du
béo ham lwong PAH trong tro bay cua 10 dot
rac Khu xir Iy CTRSH tap trung tinh Bic
Ninh do cuing str dung cong nghé dét rac phat
dién va c6 chung co ché hinh thanh. Pay 1a co
s dé dé xuét cac phuong an, cach thuc xir ly
tro bay tir 16 d6t CTRSH - moét loai hinh chat
thai mai xuét hién tai Viét Nam.

Nha may xir Iy CTR Béc Ninh dang trong giai
doan dau tu, xay dung, sir dung céng nghé 10
d6t cua Trung Qudc, dy kién di vao van hanh
chinh thte thang 1 nam 2022. Vi vay can thiét
phai ¢6 nhiing nhan dinh vé thanh phan va
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tinh chét cua tro bay, trong do dac biét 1a ham
lwong mot sé PAH dic trung.

2. Tiép cén va phwong phap nghién ctu

C6 nhiéu cach thuc tiép can trong nghién ctu
héa hoc mdi trudng, tuy nhién hudng tiép can
cha dao su dung trong bai viét nay la tong
hop va noi suy. Tro bay 1a mét loai chat thai
dau ra trong chu trinh xa Iy CTRSH, khi
nguyén liéu dau vao cua Nha may 1a CTRSH
=> chat thai dau ra nhiéu kha ning duoc du
bao la chat thai thong thuong. Tuy nhién, qué
trinh xu ly khi thai ¢6 sur dung voi bt va than
hoat tinh 1am vat liéu hip phu xu ly khi thai
Iam bién d6i thanh phan va tinh chat hda hoc
cua vat liéu. Vi vdy can xem xét tro bay trong
mot téng thé quy trinh xtr ly cia Nha may.
Ddng thoi, do Nha may chua di vao van hanh
nén viéc nhan dinh vé thanh phan va tinh chét
cua tro bay s& duoc suy luan tir két qua phan

trude d6 dé co co so xay dung céc giai phap
xtr ly, quan ly phu hop.

Phuong phap thu thap, tong hop dit liéu duoc
st dung chu dao trong nghién ctru. Trong do
cac két qua phan tich tro bay tir Nha may rac
Can Tho duoc st dung trong nghién ctru nay
dé 1am co s& nhan dinh du béo. Ngoai ra co
sir dung mot s6 cac cong bd cua nude ngoadi
dé so sanh ddi chimg.

3. Két qua va thao luan

3.1. So bé vé Nha may

Nha may xtr Iy CTR Béc Ninh (hinh 1) dugc
xdy dung nhim giai quyét nhu cau cap bach vé
xir 1y nguén CTRSH trén dia ban tinh Béc
Ninh noéi chung va huyén Luong Tai ndi riéng,
giam thiéu lugng chat thai 6 nhidm, tiét kiém
tbi da dién tich dat chén lap theo phuong phap
truyén théng. Cong suat xur Iy CTRSH: 300
tan/ngay dém, phat dién: 6,0 MW.

tich cua cac nha may da dl vao van hanh

Hinh 1. So' @6 mat bang Nha may

Cong nghé xtr Iy CTRSH phat dién str dung 10 d6t ghi bac thang xen k& chuyén dong tinh tién.
Gom cac budc co ban nhu sau: (1) CTR duge nhén vao va luu giit trong hd, ham, nha chira; sau
d6 theo bang chuyén hodc giu ngoam dé dua vao 10; (2) CTR dugc xir Iy bang cach ddt chay va
nhiét duoc thu hdi bai 16 hoi; (3) Khoéi thai sau khi di qua 10 hoi s& duge xtr Iy. Céc thiét bi xir 1y
khoi duoc lua chon dua vao tiéu chudn va néng dd chat 6 nhiém trong khoi thai. Cac chét 6
nhidm phat sinh do qué trinh dt chat thai thucmg la: bui, COx, SOx, NOx, PAH...; (4) Nang
lwong nhiét phat sinh trong qua trinh d6t chit thai duoc thu hdi bai hé théng 16 hoi, h01 nudc co
nhiét d6 va ap suét cao dugc chuyen hoéa thanh dién nang thong qua tuabin hoi nudc va may phat
dién; (5) Tro day, tro bay c6 thé duogc tai st dung hodc mang di chén lap; (6) Nude thai duge thu
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gom va xu ly trude khi tai sit dung hodc thai vao ngudn nude. Quy trinh cong nghé nha may xu

1y rac phat dién dugc thé hién ¢ hinh 2:

Nguon sur
dung nhiét ¢ 222

555 Hé théng tan
dung nhiét

(D .n':rzc
Hé théng tiép nhan
va nap chét thai

Tro |

@] Tro day o

CTR thai
. aétvabhm ‘:>

Dién

Khoi
Khoi sach

—>

®: 1ig théng xir
¢ ly nwéc thai

Hé théng xir Iy
khéi thai

4 _Tro
® Tro bay

Hinh 2. Quy trinh cdng nghé nha may xit [y rdc phdt dién

- Co ché hinh thanh tro bay: Hau hét cac Nha may déu str dung cong nghé SNCR + phuong phap
ban kho + phuong phap kho + hap phu than hoat tinh + loc bui tai vai dé lam sach khéi dap tig
QCVN 61-MT: 2016/BTNMT - Quy chuén k¥ thuét qudc gia vé 10 @t CTRSH. Cong nghé xir Iy

lam sach khoi thai dugc thé hién & hinh 3.

Ca0

Than hoat tinh

l l Ca(OH)
Hé thong boa ché sia véi

Miy khnir byi dang tii

Hinh 3. Cong nghé xir Iy lam sach khdi thai

- Quy trinh xtr 1y khi thai nhw sau: Phun dung
dich NH3 vao 160 dé phan tmg véi NOx &
nhiét do cao nham giam n6ng d6 NOx ¢ dau
ra cua 10 hoi nhiét thai. Khi thai dugc dan vao
thap phan tmg kiéu ban kho. Tai day bd sung
dung dich véi slta vao thdp phan tng, dung
dich voi stta phan tng voi cac khi axit nhu
HCI, SOx va HF trong dong khi néng. Dung
dich siia v6i phun ra bay hoi va lam mat khi
thai tir dén khoang 140°C dén 160°C, cac chat
tao thanh sau phan tmg CaCl,, CaF,, CaSOs,
CaSO4 dugc thai ra ¢ dudi cung cia cot phan
ung, phun voi bdt (CaO) va bot than hoat tinh
vao khi thai. Voi bot tiép tuc phan tng véi khi
axit HCI, SOx, d¢ loai bo khi axit, than hoat tinh
hap phu dioxin/furan con lai trong khi thai.

- Nhu vy, tro bay chi yéu 1a voi bot va than
hoat tinh sau qué trinh hip phu xir 1y khi thai
6 thé c6/ khong co cac thanh phan nguy hai,
dac biét 1a cac hop chat PAH. Can c6 sy danh
gia va xay dung bién phap xu Iy/ quan 1y trude
khi Nha may di vao van hanh chinh thuc.

3.2. Nhin dinh vé thanh phan PAH trong
tro bay 16 dot ric Bic Ninh

Lua chon cac thong s6 PAH: PAH 1a nhom
cac chat hiru co thom da vong gidp canh,
dugc tao thanh tir cac nguyén tur C, H va hién
tai da tim ra hon 200 chét [1]. Tuy nhién phan
16n cac nghién ciru trén thé giéi thuong tap
trung vao cac PAH c6 kha nang gy ung thu
va dot bién gen vuot troi, déng thoi ton tai voi
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ham luong dang ké [3], [4]. Pap tmg muc tiéu
cua bai bao la xem xét tinh doc hai caa tro
bay 10 dbt rac sinh hoat phat dién, lam co s&
cho cong tac xir Iy va quan 1y loai chét thai
nay, ching t6i tién hanh luya chon danh gia 13
chi titu PAH theo QCVN 07:2009/BTNMT
(Quy chuéan k¥ thuat qudc gia vé ngudng chét
thai nguy hai) gdm: Antraxen, Axenapten,

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

Naptalen, Phenantren, Pyren.

Tham khéo két qua phén tich thanh phan tro
bay tai Nha may xu Iy CTRSH Céan Tho va
mot s& nha may dot rac tai Trung Qudc két
qua dugc dua ra tai bang 1.

Do PAH 1a mot loai hop chit méi duoc
nghién ciru trong nhimg nim gan day, dong
thoi tro bay ciing 1a mot loai hinh chit thai
tuong d6i mai tai Viét Nam nén cac quy
chuan dé so sanh hién con chua day du. Tuy
nhién, can cir bang 1 ¢6 thé nhan dinh mot s6
dic diém vé su ton tai ctia PAH tai Nha may
Béc Ninh nhu sau:

S& ¢6 su xuét hién va ton tai ciia mot sb chét
hitu co ddc hai thugc nhom PAH trong tro
bay ctia Nha may.

Ham lugng PAH c¢6 su chénh léch 16n trong
cac chi tiéu phan tich, thip nhat la
Benzo(k)floanten (1,88 mg/l) va cao nhét 1a
Naptalen (1949,23 mg/l). Ca hai thong sb nay

déu roi vao nha méay phat dién tai Trung Qudc.
S6 liéu ciia Nha may tai Can Tho déu nam
khoang nay. Nhu viy ciing c6 thé tam nhan
dinh théng sb Naptalen s& 1a thong s6 c6 ham
luong 16n nhat tai Nha may Béac Ninh véi
khoang giao dong lon tir 1930 —1949 mg/I.
Mot s6 PAH khéng tim thay trong Nha may
d6t rac Trung Qudc nhung ¢ xac dinh dugc
tai Nha may Can Tho, diéu d6 cho thiy kha
ning xuat hién cia tit ca cac PAH trong tro
bay tai Nha may Bac Ninh 14 16n.

Khi dbi chiéu mot s chi tiéu PAH c6 quy
dinh tai QCVN 07:2009/BTNMT cho thiy, ca
4 chi tiéu la Axenapten, Floanten, Floren,
Pyren déu co két qua kha thip so véi quy
dinh, vi vay c6 thé du bao ham luong 04 chat
nay nam dudi ngudng nguy hai.

Tai Trung Qudc, hién nay ciing chua xiy
dung tiéu chuan cho phép (TCCP) dé quy
dinh ngudng doc hai trong PAH - Naptalen
clia tro bay, nén mot s nghién ctru da su
dung TCCP ctia PAH trong dat duoc quy dinh
theo EPA Thuy Pién, Ha Lan, Canada. Gidi
han cia cic nudc niy lan lugt quy dinh 13
300, 120 va 500 mg/l (Johansson va van
Bavel 2003a; Canada EPA 2003; EPA Thuy
Dién 2002). Nhu vay, néu sir dung cac ngudn
dir li€u nay thi du bao s€ co chi tiéu Naptalen
la vugt TCCP. Khi d6 tro bay cua Nha may
Bic Ninh s& cin c6 bién phap thu gom va
quan 1y nhu céac loai chat thai nguy hai khéc.

Bang 1. Két qud phdn tich tro bay tai mét s6 nha mdy dot rdc phat dién tai Trung Quoc va Viét Nam (mg/l)

Mot so nha may ciaa

QCVN 07:2009/BTNMT

T Thong so Can Tho* Trung Qudc [4] Nong dd ngam chiét
1  Antraxen 42,86 40,05-49,12 -
2 Axenapten 36,85 33,60-54,77 200
3 Benzantraxen 3,21 3,17-4,92 -
4 Dibenz(a,h)antraxen 1,28 - -
5  Benzo(j)antraxen - - -
6 Benzo(k)floanten 1,88 1,22-2,32 -
7  Benzo(a)pyren 2,81 - -
8  Crysen 55,82 50,15-63,58 -
9  Floanten 43,95 44,16-59,70 150
10  Floren 54,94 33,80-65,40 150
11  Naptalen 1936,20 1930,36-1949,23 -
12 Phenatren 42,85 44,31-53,70 -
13  Pyren 52,31 57,80 5

(*) S6 liéu tir Nha may dot CTR sinh hoat phdt dién EB Can tho, mau phan tich dwoc thiee hién boi Trung
tam quan trdc Moi truong Mién Nam thuéc Tong cuc Moi truong, Vimcerts 252.
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Hién nay da c6 mot s6 cac nghién cuu, dé
XUt vé viéc tai sir dung tro bay cho cac nganh
cong nghiép xdy dung nhu: phdi tron lam
nguyén liéu san xuat xi mang, san xuit gach,
lam duong... [2]. Tuy nhién, truéc nhiing
nghién ciru so bo trén, nhom tac gia kién nghi
can c6 su than trong. Nhat thiét phai c6 cac
nghién ctru sau hon véi s6 lwong mau va dir
liéu phan tich tro bay dd 16n ma trong pham
vi bai bao ndy nhom tac gia chua du diéu kién
dé thyc hién.

4. Két luan va kién nghi

Cong nghé d6t, nhiét do, thanh phan chat thai
dau vao, phuong 4n xir 1y khoi bui 1a nhiing
yéu té co ban quyét dinh ham lwong PAH c6
trong tro bay cua cac 10 ddt rac phat dién.
PAH 13 mdt nhom cac hop chit hitu co co
mach vong c6 kha ning gdy 6 nhiém moi
truomg va rui ro cao dbi véi sic khoe con
nguoi. Tuy nhién, cac nghién clru ciing nhu
c4c tidu chudn, quy chuén cho nhém hop chét
nay con han ché. Mot vi du dién hinh hién
nay la toan bd luong tro bay tai Nha may xi
Iy rac Can Tho dé di vao van hanh 6n dinh tir
thang 4/2019 van dang t6n dong tai Nha may
do chua x4c dinh duoc loai hinh va dic tinh
nguy hai cta loai hinh chét thai méi nay dé co
bién phap xt ly phu hop.

Nha may xir Iy CTR Béc Ninh sir dung 10 dot
ghi bac thang xen k& chuyén dong tinh tién co
ngudn gde xuat xu tir Trung Qubc, du kién di
vao van hanh chinh thirc quy I ndm 2022. Bé
6 co sd xay dung phuong an xtr 1y, cach thirc
xtr Iy d6i véi tro bay, bai bao dwa trén viéc sir
dung s6 liéu phén tich tir cac nha may da co
dé nhan dinh vé ham luong tro bay ciia Nha
may xtr Iy CTR Béc Ninh nhu sau:

- S& c6 sy ton tai cua hau hét cac loai PAH
trong tro bay tai Nha may Bac Ninh. Ham
lugng PAH sé& tuong dbi twong dong véi két
quéa phan tich da c6 tai nha may Can Tho va
mot s6 nha may tai Trung Quéc.

- Trong 04 chi titu PAH c6 quy chudn so
sanh, ca 4 chi tiéu nay duoc du bao nam dudi

ngudng cia QCVN 07:2009/BTNMT. Tuy
nhién, ddi voi chi tiéu Naptalen duoc du bao
nam trong khoang gidi han kha cao tir 1930-
1949 mg/l néu ddi chiéu voi quy chuan PAH
trong dat cia mot s nudc tién tién thi ham
luong nay thudc dang chét thai nguy hai.

Vi viy, bai bao kién nghi can c¢6 cac nghién
clru sau hon véi s6 lwong mau va di liéu phan
tich tro bay du 16n dé c6 thé xay dung cac quy
chuén cén thiét cho mot loai hinh méi xuat
hién tai Viét Nam. Trudc mit, khi chua c6 cac
nghién ctru du do tin cdy dé xac dinh rd thanh
phén va tinh chét ctia tro bay, can tién hanh xir
Iy nhu cac loai chét thai nguy hai khac. C6 thé
can nhic hinh thic xay dung bai chén 1ap tro
bay trong pham vi Nha may dap ung Tiéu
chuan xdy dung Viét Nam - TCXDVN
320:2004 vé bii chon 1ap chét thai nguy hai.
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