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Abstract: The study assesses the emissions from the chimneys of Cam Pha, Mong Duong 1 and
Mong Duong 2 thermal power plants and compares the concentrations of TSP, SO, and NOx with
national and local standards on industrial emissions (QCVN 22:2009/BTNMT, QCDP 5:2020/QN).
We also apply AERMOD VIEW 10.2.1 software to simulate the pollutant dispersions in order to
evaluate the effects of this emission on the air quality in Cam Pha city. The results show that there
are several times that the emission concentrations of all three parameters of TSP, NOy, and SO, were
higher than the standard values, with the maximum frequencies of exceeding standard were 2,79%,
25,92%, and 8%, respectively. The maximum levels of exceeding standard were 4,29 times for TSP,
4,04 times for NOy, and 7,17 times for SO,. The research results also indicate that the hourly average
concentration of NO; can get up to 2.7 times higher than the local standard QCDP 4:2020/QN on
ambient air quality. The simulation results of pollutant dispersions showed that the area in the west-
northwest of Mong Duong 1 and 2 thermal power plants has concentrations of SO, and NO; (hourly
average) exceeding the current allowable standards.
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Nghién ctru anh huong tir phat thai cta cac nha may nhiét dién
dén chat lugng khong khi xung quanh tai thanh ph6 Cam Pha
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Tém tit: Bai bao dwa ra mot sé két qua nghién ctru vé danh gia su phat thai tir dng khoi cum Nha
may Nhiét dién CAm Pha, Nha may Nhiét dién Méng Duong 1 va Mong Duong 2 thong qua so sanh
ham luong cac chat 6 nhidm TSP, SO, va NOx véi cac quy chudn qudc gia va dia phuong vé khi thai
cong nghiép (QCVN 22:2009/BTNMT, QCPP 5:2020/QN), va tmg dung phan mém AERMOD
VIEW 10.2.1 d&é md phong lan truyén cac chat 6 nhiém nham danh gia anh huong cua sy phat thai
nay tdi chat luong khong khi (CLKK) xung quanh tai thanh phé Cam Pha. Két qua nghién ctru cho
thay, ca 3 thong ) bui TSP, NOx va SO, van c¢6 mot s6 gio ¢6 ndng do phat thai vuot quy chuan
cho phép, voi tan suét vuot chuin cao nhét teong ung 1a 2,79%, 25,92% va 8%. Mirc d6 vuot chuén
cao nhat c6 gia tri 1a 4,29 1an d6i véi TSP, 4,04 1an dbi voi NOx va 7,17 1an dbi véi SO,. Két qua
nghién ctru ciing chi ra rang c6 noi ndng d6 NO; trung binh gid vuot 2,7 1an so véi quy chuén dia
phuong QCDP 4:2020/QN vé chét lwong méi truong khong khi xung quanh. Két qua mé phong lan
truyén 6 nhidm di chi ra khu vuc trai rong phia Tay-Tay Bic Nha may Nhiét dién Mong Duong 1,

2 ¢6 ndng d6 khi SO, va khi NO; (trung binh gid) vuot quy chudn cho phép hién hanh.
Tir khéa: Nhiét dién, 6 nhidm khong khi (ONKK), mé hinh héa, thanh phé Cam Pha.

1. Mé dau

Trong tinh hinh phat trlen xd hoi hién nay,
nhu cau sir dung dién 1a tat yéu trong cudc song.
Hién nay nhiét dién than c6 mat trén 77 quoc gia
vGi cong suat tang gan gap doi so véi giai doan
2000 [1]. Theo s6 liéu thong ké nam 2019, & Viét
Nam t6ng cong suat dién ca nudc dat 54.880
MW, trong d6 nhiét dién than 20.200 MW chiém
36,1% [1].

Tinh Quang Ninh 1a mét trong nhiing ving
khai thac than 16n nhit ca nuéc. Song hanh véi
do6, hoat dong nhiét dién than tai khu vyuc nay

" Téc gia lién hé.
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cling phat trién manh nho ngudn cung cip than
tai chd doi dao. Pong thoi, Quang Ninh 1a mot
trong nhitng dia phuong c6 toc do do6 thi hoa cao
nhat ca nudc, 13 tinh thanh duy nhit co dén 04
thanh phd. Trong do, thanh phd Cam Pha 1a khu
vuc tap trung nhiéu nha may nhiét dién nhat tinh
Quang Ninh véi 03 nha may nhiét dién 16n gom
Nha may Nhiét dién Cam Pha (BCP), Nhiét dién
Mong Duong 1 (MD1) va Nhiét dién Mong
Duong 2 (MD?2).

Vi dac thu ctia nguén thai cong nghi€p nhiét
dién chay than 1a ngudn thai cao, lugng phat thai
rat 16m, lién tuc c6 kha ning lan truyén phat tan
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chat 6 nhiém di xa, co thé 1a nguy co lam suy
giam CLKK tai dia phuong, gdy anh hudng t6i
strc khoe cong ddng va chit lugng cudc sdng cia
nguoi dan song xung quanh khu vyc cac nha may
nhiét dién. Vi vay, nghién ctiru nay dugc thuc
hién nhim danh gia anh hudng tir cac nha may
nhiét dién dén CLKK xung quanh tai thanh phd
Cam Pha. Két qua nghién ctru sé cung cip thém
théng tin cho cac nha quan 1y trong viéc hoach
dinh chinh sach va dua ra nhiing giai phap phu hop
nhiam giam thiéu ONKK tai dia phuong.

2. Co s s6 liéu va phwong phap nghién ciru
2.1. Co 56 56 liéu

- Dit liéu nguén thai va phat thai thu thap tur
hé thong _quan tric tu _dong, lién tuc va két ndi,
truyén dan sb liéu vé So Tai nguyén va Moi
truong tinh Quang Ninh [2].

- Dit liéu méi truong nén thu thap tir khao sat
thuce dia.

- Dt li¢u khi twong trong vong 12 thang nam
2021 dugc thu thap tai Tram quan tric moi
truong khong khi xung quanh khu vuc Cam Pha
[3]. Cac thong s6 khi tuong duoc thu thap gdom
c6: nhiét do, do Am, khi ap, van tbe gi6 va hudng
gi6. Cac thong sb khi trong bd sung dwgc mod
phong tinh toan tir mé hinh WRF. B6 s6 liéu khi
tugng thu thdp dugc xur ly qua cong cu WPS
(WRF Preprocessing System) va phin mém
AERMET View dé tao tap tin khi tuong bé mit
va cao khong dinh dang phu hop v6i phin mém
AERMOD View. B0 co s¢ dir liéu khi tugng
v6i s6 lidu dinh dang theo timg gid trong ngéy
(24124 gi0) trong 365 ngay (nam 2021) bao gom
cac thong so6 khi twong nhu: nhiét do, d6 a am, khi
ap, birc xa, van tc gio, huong gio, luong mua,
d6 che phu mays,...

2.2. Phuong phdp so sanh quy chudn

Quy chuan k¥ thudt quic gia vé khi thai cong
nghiép nhiét dién QCVN 22:2009/BTNMT dbi
voi mot s6 théng s 6 nhidm trong khi thai, bui
ctia nha may nhiét dién than dé so sanh véi quy
chuén cho phép [4].

Két qua quan tric khi thai va bui cta cac nha
may nhiét dién dugc danh gia theo quy chuén ky
thudt quoc gia vé khi thai cong nghiép nhiét dién
QCVN 22:2009/BTNMT va so sg’mh v6inong do
to1 da cho phép cua cac thong s6 6 nhiem trong
khi thai cong nghi€p nhiét dién. Nong d6 t6i da cho
phép clia timg thong s6 phu thudc vao cong suat
cta nha may va dac trung ving, khu vuc tlep nhan.

Cimax = C X Kp X Ky

Trong do:

. Conax: nong do tbi da cho phép ciia cac thong
s0 0 nhiem trong khi thai cong nghié€p nhiét dién
(mg/Nm?);

C: ndng do cua cac thong s6 6 nhiém trong
khi thai cong nghiép nhiét di€n quy dinh trong
QCVN 22:2009/BTNMT;

Kp: hé sb cong suat;

Ky: hé sb ving, khu vuc.

Quy chuédn k¥ thuat dia phuong vé CLKK
xung quanh tinh Quang Ninh QCDP 4:2020/QN,
thong qua cac thong so dugc quy dinh dé danh
gid CLKK xung quanh khu vyc chiu anh huong
tor hoat dong phat thai khi thai, bui tr cac nha
may nhiét dién than tai thanh pho Cam Pha [5].

Ngay 21/7/2020, Uy ban nhan dan tinh
Quang Ninh ra Quyét dinh s6 2476/QD-UBND
ve viéc ban hanh quy chuan k¥ thuat dia phuong
veé moi truong trén dia ban tinh Quang Ninh. Do
vay, tac gia da tinh toan va so sanh két qua quan
trac khi ‘Ehéi, bui ciia cac nha may nhiét dién véi
quy chuan k¥ thuat dia phuong vé khi thai cong
nghié€p doi véi bui va cac chat vo co tinh Quang
Ninh QCPBP 5:2020/QN. Nong d¢ toi da
cho phép ctia tung thong s6 phu thudc vao luu
luwong nguodn thai va dac trung ving, khu vuc ti€p
nhan [6].

_ Poi v6i céc nha may nhiét dién tai thanh phd
Cam Pha c6 luu luvgng nguon thai P>100,00 nén
Ky=0,8; Khu vyc cac nha may nhiét dién thudc
khu vuc ndi thi d6 thi loai II nén K,=0,8.

Cimax = C X Kp X Ky

Trong do:

Crax: ndng do t6i da cho phép cua bui va cac
chat vo co trong khi thai cong nghiép (mg/Nm?);
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C: ndng do cua bui va cac chit vo co quy
dinh QCDP 5:2020/QN;

Kp: hé s6 luu luong nguon thai;

Kv: hé $6 vung, khu vuc.

2.3. Phwong phap mé hinh hoa

Phuong phap md hinh héa toan hoc ing dung
trong moi trudong khong khi dugc trinh bay chi
tiét trong [7, 8-10]. Dé ung dung phuwong phap
nay trong viéc md phong qué trinh lan truyén
chat 6 nhiém phat thai tir 5ng khoi cum nha may
PCP, MDI va MD2, phin mém AERMOD
VIEW version 10.2.1 da dugc lua chon trong
nghién ctru nay. M6 hinh AERMOD (The
ASM/EPA Regulatory Model) dugc phat trién
duya trén moé hinh AERMIC béi co quan khi
tuong va Cuc Bao vé Moi truong Hoa Ky. Mo
hinh AERMOD 1a mét hé thong tich hop bao
gdm ba phan:

- M& hinh phén tan (AERMIC) 1a mé hinh
trang thai on dinh tinh toan phén tan cac chit gy
ONKK phat thai tir cac ngudn cong nghiép.

- M6 dun xir 1y khi tuong (AERMET): xtr Iy
cac 6 liéu khi tuong bé mat va cao khong.

- M6 dun xt ly dia hinh (AERMAP): xu
ly dir liéu dia hinh trong mién tinh va diém
tiép nhan.

M6 hinh AERMOD ép dyng dugc cho cac
ving ndéng thon, thanh thi, dia hinh bang phang,
phirc tap va cac loai ngudn thai khac nhau nhu
ngudn diém, ngudn duong, ngudn dién,... [8-10].

21°14'40"
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Hinh 1. Vi tri 03 nha may nhiét dién
tai thanh pho Cam Pha.

oy g} = —2 E (z=hes=2mziers)” (z+hest2mziepy)”
{xr’ ri Z} B V2Tiioys . Fy . [exp <_ Tse +texp| - 202 ; (1)
m=-—oo

Néng do cécq chit 6 nhiém tai bé mat cia
nguon phat thai di€ém dugc tinh theo cong thire (1).

Trong do:

Cs(x,y,2): nong do chét 6 nhiém (pg/md);

Q: luong phat thai chit 6 nhidm (g/s);

u: toe do gio (m/s);

Ziets : 46 cao 16p xao tron hiéu qua (m);

o2s: hé s6 khuéceh tan (m);

hes: d6 cao hiéu dung 6ng khéi (m);

Fy: ham phan phéi xac suat.

- Trong nghién ctru nay, kich ban tinh toén
phat thai ctia cadc nha may duogc thiét 1ap voi dieu
kién hoat dong lién tuc va khong gian doan hay

thay d6i cong suat trong sudt giai doan tinh toan
mo phong.

- Tich hgp dir liéu dia hinh trong qua trinh
tinh todn mo6 phong lan truyén cac chat 6 nhiem
trong 16p khi quyén sat dat.

- Piéu kién mo phong qua trinh phat tan khi
thai trong mdi truong khong khi tir cac ngudn
thai cong nghi¢p (0ng khoi) dugc thuc hién voi
nhiing gia thiét nhu sau:

+ Cac trang thai 6on dinh, van toc gi6 va ché
do roi khong thay doi theo thoi gian, déc trung
cua chiing 1a céc gia tri trung binh trong 1 gio;

+ Dong chay dong nhit, van tdc gié va ché
do roi khong thay doi theo khong gian;
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+ Céc chét 6 nhiém c6 tinh tro, khong co
phan tng hoa hoc, sinh hoc, ban chét tu nhién
ctia khi thai s& khong thay dbi trong sudt qua
trinh tinh toan, b qua nhitng tac nhan dong hoa
khi thai hay phan ri - tong hop khi thai;

+ C6 sy phan xa tuyét ddi ctia bé mat dat ddi
v6i ludng khoéi, khong cé hién twong mat dat hap
phu chat 6 nhieém.

Bang 1. Dic tinh dng khoi ctia 03 nha may nhiét dién than tai thanh phé Cam Pha [11-13]

o Cao d6 dia Cao do on Ban kinh Luu toc
STT Ky hi¢u hinh (m) Khoi (m) (m) (mis)
1 OK1 3 155 2,5 6,63
2 Nha may nhiét dién OK2 3 155 2,5 7,72
3 Cam Pha OK3 3 155 2,5 11,58
4 OK4 3 155 2,5 6,10
5 OK5 7 200 2,3 10,65
6 Nha mdy nhiét dién OK6 7 200 2,3 23,00
7 Méng Duong 1 OK7 7 200 2,3 12,10
8 OK8 7 200 2,3 12,99
9 Nha may nhiét dién OK9 7 208 2,5 10,07
10 Méng Duong 2 OK10 7 208 2,5 41,03

Ghi chli : OK - Ong khoi.

3. Két qua nghién ciru va thao luin

3.1. Panh gia tinh tuan thu hogt dong phat thai
khz’rcdq cac nha may nhiét dién than tai thanh
pho Cam Pha

Két qua tan sudt vuot chuan cia khi thai va
bui trung binh gid trong nam 2021 ciia 10 ng
khoi tai 03 may nhiét dién dugc trinh bay trong
cac Hinh 2, 3, 4.

3.1.1. Doi véi thong sé Bui tong (TSP)

0.5
017 027
= E 0 0,03 0 0 0 0 0
0 -

OKl OK2 OK3 OK4 OKS OK6 OK7 OKS OK9 OKID

Hinh 2. Tan suit vuot chudn phat thai bui téng
nam 2021.

Ttr Hinh 2 nhan thay, phat thai bui TSP trung
binh gio tr OK1, OK2, OK4 va OK10 van c¢6
mot sb gid ¢6 ndng d6 phat thai vuot quy chuan
cho phép, dic biét 1a OK10 c6 tan sudt vuot
chuén cao nhét 14 2,79% v&i mirc dd vuot chuin
cao nhét 1a 3,52 lan Tuy nhién, mirc d0 vuot
chuan cao nhét lai xuét hién tai OK2 véi gia tri
14 4,29 lan.

3.1.2. Péi véi théng sé NOx

15 12,69

0,03 1‘;1 005 001 0 0o 003 o0

OKl OK2 OK3 OK4 OK5 OK6 OK7 OK8 OK9

Hinh 3. Tan suat vuot chuin phat thai NO
nam 2021.

Pang chii y nong d6 khi NOy phat thai tir
OK10 tai Nha may Nhiét dién Mong Duong 2
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khé cao, tan sudt vuot chuan 1a 25,92%, mirc
phat thai NOy cao nhat gap 4,04 1an so voi QCDP
5:2020/QN.

Véi lugng phat thai khi 16n nhu vay, CLKK
xung quanh khu vuc cling bi anh hudng.

3.2.3. Doi vdi théng s6 SO;

009 06 007 011 0
E = = = =]

OKl OK2 OK3 OK4 OKS OK6 OK7 OK8 OK9

Hinh 4. Tan suat vuot chuin phat thai SO,
nam 2021.

Tir Hinh 4 nhan thay, chi c6 ndng d6 khi SO
trung binh gio phat thai tr OK9 tai Nha may
Nhiét dién Mong Duong 2 dat quy chuan cho
phép. Tan sudt vuot chuin ctia 9 6ng khoi con lai

UTM Norh [
2330000

uuuuu

748000
UTMEast[m]

dao dong tir 0,06% - 2,55%. Mttc phat thai khi
SO, cao nhit tai OK2, vuot chuin 7,17 14n so véi
quy chuén cho phép.

Tt chudi sb liéu phat thai dugc quan tric tu
dong tai cac 6ng khoi cua 3 nha may nhiét dién
trong mot nam 2021 nhan thiy céac sé liéu phat
thai cao vuot quy chuin thudng la cac sé lidu do
dugc tai cac thoi gian do gan nhau. Do viy,
nguyén nhan cia su phat thai cao vuot quy chudn
¢6 thé 1a do vao mot sb thoi diém cac nha may
hoat dong v6i cong suat 1on hon dan dén gia ting
su phat thai, hoac c6 thé do hé théng xur 1y bui va
khi thai cia cac nha may gip truc tréc.

3.2. Két qud mé phong lan truyén

Nghién ctru nay da thiét lap kich ban tinh
toan, md phong lan truyen cac chit 6 nhiém phéat
thai tir t6 hop cac 6ng khoi nha may nhiét dién
MD1, MD2 va DCP. Két qué tinh to4n mo phong
cho théy khi hoat dong cuia cac nha may nhiét
dién dién ra binh thuong, ndng do bui TSP, khi
SO va khi NO trung binh ngay tai cac khu vye
xung quanh nha may déu nam trong quy chuan
cho phép hién hanh (QCDP 4:2020/QN).

Hinh 5. Nong do TSP trung binh gid (cao nhat).

Tuy nhién, tai mot sb vi tri nc“mg d06 bui TSP
trung binh gid xap xi va vuot quy chuan cho
phép hién hanh nhu khu vuc trudong Trung hoc
Co s6 Mong Duong ndng d6 byi TSP trung binh
gid vuot quy chuén 1,2 1an (QCDP 4:2020/QN;
TSP trung binh gio: 300ug/m®). Pang cha y
nong do khi SO, va khi NO; trung binh gio tai

nhiéu noi trong khu vuc xung quanh nha may
déu vuot quy chuan cho phép, ving phéan b 6
nhiém khi doc trai rong ¢ phia Tay-Tay Bac Nha
may Nhiét dién Mong Duong 1, Mong Duong 2.
Nhiéu khu vue dan cu xung quanh nha méy cé
noéng do khi SO,, NO2 vuot quy chuan hién
hanh, mét s khu vuc nhay cam nhu tai Uy ban
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nhan dan xa Pong Xa, Uy ban nhan dan phuong
Mang Duong, Tiéu hoc Péng Xa va Trung hoc
Co s Mong Duong, nong d6 khi SOz vuot quy
chuén cho phép tuong tng tir 1,3; 1,7; 1,8 va 1,9
lan (QCBP 4:2020/QN; SO; trung binh gid: 350
Hg/m®), twong tng néng d6 khi NO, vuot quy
chuan cho phép tir 1,7; 1,8; 1,9 va 2,2 1an (QCHP
4:2020/QN; NO: trung binh gid: 200 pg/m3).

UTH Noth ]
a3com e

o

22300

730000 32000

rasos
UTH East(m]

Céc khu vire dan cu I4n cén va ving ddi ndi phia
Tay Bic, Tay-Tay Bic ciia cum nha may nhiét
dién Moéng Duong 1,2 chiu nhiéu tic dong hon
0 voi cac khu vuc khac.

Két qua mo phong lan truyén bui va khi doc
dugc trinh bay trong cac ban db 6 nhiém tir Hinh
5 dén Hinh 10.

rescan re0008

2332000
1

233000
1

UTH North ]

Hinh 6. Nong d6 TSP trung binh ngay (cao nhat).

raso00
UTHEsstim]

rs0002 35020 720008

2337000
1

2330000
1

UTH Notth fm)

=200

T
735000 raa000

i

raso00
UTM Eastim]

75000 785000 re000e

Hinh 8. Ndng d6 SO trung binh ngay (cao nhat).
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LT Neeth [

745000
UTM Eastm]

Hinh 9. Nong d6 NO; trung binh gi (cao nhat).

o

LT Neeth frrd

23000

T
r3e000

Hinh 10. Nong do SO; trung binh ngay (cao nhat).

4. Két luan

Duya trén viéc phan tich, xir 1y céc s6 liéu khi
thai, nhin chung tai ca 03 nha may nhiét dién van
c6 mdt sO gio cod nong do phat thai vuot quy
chuan cho phép, v&i tan suit vugt chuan cao nhat
tuong ung 14 2,79% d6i voi bui TSP, 25,92% ddi
v6i NOx tai MD2 va 8% déi véi SO tai MD1.
Mirc d6 vuot chudn cao nhat cé gié tri 1a 4,29,
4,04 va 7,17 1an twong tmg v6i bui TSP, NO va
S0,. Két qua nghién ctru ciing chi ra rang nong
d6 NO; trung binh gio c6 noi vuot 2,7 14n so véi
quy chuin dia phuong QCHP 4:2020/QN vé chit
luong méi truong khong khi xung quanh.

Qua két qua mdé phong ONKK tir dng khoi
cum nha may nhiét dién BDCP, MD1 va MD2 cho
théy: tai mot sd vi tri, n6ng d06 bui TSP trung binh
gio xap xi va vugt quy chuan cho phép hién
hanh. Pang chii y ndng do khi SO, va khi NO,

trung binh gio tai nhiéu noi trong khu vuc xung
quanh nha may déu virot quy chuan cho phép dic
biét viing phan bd 6 nhiém khi ddc trai rong &
phia Tay-Tay Béc nha may MD1, MD2. Nhiéu
khu vue dan cu xung quanh nha may va khu vuc
nhay cam nhu truong hoc can chii y nong do khi
S0,, NO, da vugt quy chuan cho phép hién hanh.

Nhu vay, khuyén cdo nha may c6 giai phap
nng cao hi¢u xuat h¢ thong xir 1y khi thai (SO;
NO>), c6 cac quy dinh cy thé trién khai (mg pho
kip thoi khi hé¢ thong xtr ly khi thai gap sy co
cling nhu cai tién cong nghé 160 d6t va sir dung
nhién li¢u than thién moi truong.
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