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NGHIEN CUU TiNH TOAN PHAT THAI KHi THAI
NGUON DIEN VA BE XUAT GIAI PHAP GIAM THIEU

CHO TP. HA NOI

Ho6 Quéc Bang, Nguyén Thoai Tam |(1)

Nguyén Thi Thay Hang, Vi Hoang Ngoc Khué

Tran Thi Hong Hién, Ng6é Poan Ngoc Diém
Nguyén Ngoc Thao Nguyén

TOM TAT

4.164; 16.799; 4.403 tan/nam tuong Gng.

Chat lugng khong khi tai TP. Ha Noi ndi chung va & cac khu vic c6 muc do do thi hda cao néi riéng, bi 6
nhiém va gy dnh hudng 16n dén sinh hoat va stic khde con ngudi. Cic ngudn 6 nhiém khong khi (ONKK),
bao gobm: Nguon cong nghiép (nguodn diém), giao thong (dudng), dién va sinh hoc. Ngudn dién gom: Hoat
dong dot nhién liéu ndu dn ctia ho gia dinh, nha hang, quan an, tram xang, tiém photocopy, ctia hang vat liéu
x4y dung, cong trinh xay dung, gara, chua, d6t rom ra... Muc tiéu ctia nghién ctiu nham chi ra nguyén nhan
chinh gay phat thai trong ngudn dién tai TP. Ha No6i va d€ xudt gidi phdp gidm thiéu lugng phat thai cac chit
ONKK. Nghién ctiu st dung phuong phép kiém ké khi thai dé dua ra cic quyét dinh ddnh gid chinh x4c, dang
tin cdy, c6 co s& khoa hoc. Két qua tinh toan cho thady, viéc st dung lugng 16n than d4, than cti gay phat thai
mot lugng 16n cac chit: bui tdng, khi NO,, khi CO, khi SO,, khi CH » ISP va NMVOC. Céc khu vuc c6 hoat
dong dot nhién liéu hoa thach va rom, ra cao nhu huyén My Dtic, Chuong My, Séc Son, Ung Hoa, Thi xa Son
Tay. Nghién ctiu da danh gia dugc hién trang phat thai ngudn dién ctia thanh phd va dé ra céc giai phap quan
ly chét lugng khong khi cho nguén dién trong thoi gian t6i. Két qua tinh toan phat thai cac chat ONKK cho
ngudn dién tai TP cho cac chdt NO,, khi CO, khi SO,, khi CH,, TSP va NMVOCIan luot la 2.135; 47.522; 682;

Tu khéa: ONKK, kiém ké phdt thdi, nguon dién, stic khée, TP. Ha Noi.
Nhan bai: 14/3/2022; Stia chita: 18/3/2022; Duyét ddng: 25/3/2022.

1. Mé dau

Ha Noi la thu d9, trung tdm kinh t€ vdn héa - xa hoi
ctia ca nudc vala hat nhan trong ving kinh té trong diém
Béc bo. Day ciing 1a dia phuong c6 s6 lugng dan cu tap
trung dong duc. Theo két qua diéu tra dan s6 ndm 2019,
TP. Ha Noi c6 khoang 8.053.663 ngudi, véi ty 1¢ gia tang
dan s6 1a 2,22%/ndm trong mudi ndm qua. Trong thoi
gian qua, t6c d6 do thi hoa & TP. Ha No¢i dang dién ra
manh mé, day ciing la xu thé tat yéu cta cac TP 16n,
kem theo d6 1a vin dé gia ting 6 nhiém, giy anh hudng
16n cho nguoi dan khi nhiing ganh nang bénh tat dic
biét 12 do ONKK gay ra. Theo théng ké ctia T chic Y
té€ Thé gisi (WHO), m6i nam thé gidi c6 khoang 7 triéu
ngudi chét vi ONKK. Trong hau hét cic loai 6 nhiém
thi ONKK c6 anh hudng 16n nhét, chiém hon 2/3 s6
truong hgp tt vong. Riéng tai khu viuc Ha N¢i, theo Bao
cdo hién trang mai trudng qudc gia giai doan tii 2016 -

2020, gid tri trung binh ndm ctia cdc thong s6 bui PM,
va PM tai tdt ca cdc tram quan trac mdi trudng khong
khi ty dong, lién tuc tai Ha Noi (giai doan 2018 - 2020)
déu vugt ngudng ctia QCVN 05:2013/BTNMT tu 1,1
- 2,2 lan, trong d6 cao nhit la nam 2019. Trong nam
2019, Ha Noi da ghi nhan 6 dgt 6 nhiém moi trudng
khong khi bui min & mtc d6 cao, trong d6 c6 5 dot xay
ra vao cac thang mua dong [2]. C6 nhiéu nguyén nhan
gy ra 6 nhiém khong khi tai Ha Noi nhu phat thai tu
nguon cong nghiép, nguon giao thong, tuy nhién, viéc
phat trién dan s6, théi quen sinh hoat, dot rac thai cta
ngudi dan ciing la mot trong nhiing nguyén nhén chinh
gdy 0 nhiém moi trudng.

Hoat dong kiém soat ngudn thai khi thai la mot
trong nhiing bién phap hiéu qua khi vin dé 6 nhiém
khong khi kho kiém soat. Viéc kiém ké phat thai, dic
biét la xay dung co s& dii liéu ngudn thai 1a co sé quan

! Vién Méi trudng va Tai nguyén, Dai hoc Quéc gia TP. H6 Chi Minh
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trong dé€ cac nha quén ly ndm dugc thai lugng va kiém
soat dugc muic do 6 nhiém. N6 con gitp nhan dién
cac nguon thai cling nhu loai hinh hoat dong phat thai
chét 6 nhiém khong khi trong khu vuc quan ly; giap
xac dinh muc do va quy mo cua cac ngudn thai. Véi
mat do dan cu day ddc trén dién tich kha nho ctia Ha
Noi (2.398 nguoi/km?) dang st dung cac nhién liéu
héa thach d€ ndu én, sinh hoat ciing gy ra ap luc 16n
déi v6i moi truong TP ndi chung va chat lugng khong
khi néi riéng. Trén thé giéi va ¢ Viét Nam da c6 nhiéu
nghién ctiu vé kiém ké khi thai va ing dung cong nghé
GIS d€ quan ly chat lugng moéi trudng, nhu: Dy 4dn
Khéng khi sach cho cac TP vita nho thudc cac quoc gia
khu vic Dong Nam A...). Mot vai nghién ctiu vé ngudn
dién da dugc thuc hién trén thé gidi (Siyi Cai va cong
sy nam 2018 & Bic Kinh [3], Bdo cdo kiém ké khi thai
& TP Chiang Mai - Thai Lan [4]) va mét s6 tinh thanh
G Viét Nam (TP. H6 Chi Minh, Bic Ninh, Cin Tho,
Vinh Phuc). Tuy nhién, hién tai chua c6 nghién ctiu
nao kiém ké khi thai téng thé cho nguén dién & TP. Ha
Noi, cling nhu co s& dii liéu cho nguon nay con han
ché. Vi vy, nghién ctu kiém ké khi thai cho nguén
dién (chu yéu la hoat ddong ndu dn st dung nhién liéu
hoéa thach) sé dua ra nhiing s6 liéu tinh todn thai lugng
khi thai do viéc st dung nhién liéu cho ndu an gay ra.
Két qua cua dé tai sé 1a co s khoa hoc d€ xem xét va
dua ra nhiing bién phap gidm thiéu ONKK phat sinh,
g6p phén phuc vu phat trién bén viing ctia TP. Ha Noi
trong tuong lai.

2. N¢i dung va phuong phap
2.1. Khu vuc nghién ciiu

TP. Ha N¢i ndm vé phia T4y Béc cla trung tim
vung dong bang chau thé song Hong, tiép gidp véi 9

A Hinh 1. Bdn do dia giéi TP. Ha N¢i [5]

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

tinh, phia Bac gidp Thai Nguyén, Vinh Phuc; phia Nam
giap Ha Nam, Hoa Binh; phia Pong giap Bic Giang,
Béc Ninh va Hung Yén; phia Tay giap Hoa Binh, Phu
Tho (Hinh 1). TP. Ha No6i ¢6 dién tich ty nhién 3.358,6
km?, gébm c¢6 30 don vi hanh chinh c4p huyén, gom 12
quan, 17 huyén, 1 thi xa v6i 579 don vi hanh chinh cap
xa, gbm 383 xa, 175 phuong va 21 thi trdn [5]. Trong
cac quén, huyén va thi xa déu c6 cac quy hoach cong
nghiép. Vung phat trién cong nghiép tip trung cic
huyén va rai rac cac khu vuc khac. Tat ca cac khu, cum
cong nghiép déu co vi tri thuln lgi, tao stic hdp dan,
canh tranh cao.

2.2. Phuiong phap nghién ciiu

a. Diéu tra va khdo sat

Phuiong phép xdc dinh 6 mau phdng vin va diéu tra

Téng thé ctia nghién ctu dya trén dan s cua TP.
Ha No6i ndm 2019. Phuong phdp tinh toan ¢ mau
trong nghién ctiu dugc ap dung theo cong thiic Yamane
(1967), v6i s6 mau phiéu dugc xac dinh theo tiing doi
tugng nghién ctiu thudc ngudn dién trong nghién ctiu la:

n=N/(1+ N*er2) (2.1)

n: S6 lugng mau can diéu tra, khao sat

N: Téng s6 mau trong pham vi nghién ctiu

e: Sai s6 cho phép, %

- S6 phi€u ho gia dinh, nha hang quan dn dugc thé
hién trong Bang 1.

- Téng s6 phiéu ctia cac ngudn con lai trong ngudn
dién khoang 140 phiéu, véi do tin cdy la trén 95 %.
Bang 1. S6 phiéu diéu tra hoat dong st dung nhién liéu cho
ndu nuéng

STT Ngudon |TongthéN| Saisd |S6 phiéu
cho phép, | theo
e (%) Yamane
1 | Ho gia dinh 2.224.107 2,5 1.600
2 | Nha hang, 2.012 5 400
quén dn

D¢ tai nghién ctiu st dung phuong phap chon mau
khao sat phén tdng két hgp v6i mau ngau nhién doi véi
cac doi tugng nghién ctu:

+ Chon mdu phén tdng: Téng thé nghién ctu dugc
chia thanh 30 nhém nho theo 30 quén, huyén, thi xa
va chia thanh 5 nguén nho trong nguén dién (Hinh 2).
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+ Chon mau ngau nhién: Cac mau dugc chon khao
sat mot cach ngau nhién va c6 thé.

b. Phuong phdp tinh todn phdt thdi khi thdi

Phuong phap tinh todn phat thai dua vao hé s6 phat
thai va hé s6 hoat dong.

Nguon thai sinh hoat (nguén dién) trong nghién ctiu
nay chu yéu la cac phat thai ti cac hoat dong nhu: dun
ndu & cac ho gia dinh, quan an, cong trinh xay dung
(CTXD); ctia hang vét liéu xay dung (VLXD) va déc biét
la cac hoat dong d6t sinh khai. D€ tinh toan phat thai khi
thai cho cac hoat dong nay, can tién hanh phong van, thu
thap di liéu, sau d6 thong ké, tinh todn phat thai bing
phuong phap hé s6 phat thai. Cac chit 6 nhiém dugc
tinh todn bao gom NO, CO,SO,NMVOCva TSP. Doi
v6ingudn dién c6 nhiéu phuong phap tinh phat thai khi
thai, tuy nhién phuong phap dua vao hé s6 phat thai va
hé s6 hoat dong la phuong phap phu hgp trong diéu kién
Viét Nam. Hién nay, hé s6 phat thai cho hoat dong sinh
hoat nguén dién Viét Nam hau nhu chua c6 va chua
chuin. Ngay 7/6/2021, B6 TN&MT da c6 Vén ban s6
3051/BTNMT-TCMT huéng dan ky thuat x4y dung
K& hoach quan ly chat lugng moi truong khong khi cap
tinh. Nguon thong tin vé cac hé s6 phat thai c6 thé dugc
tham khao theo Tai liéu AP-42 ctia Cuc BVMT My (US
EPA) [6] nhu sau:

+ Hé s0 phat thdi cho cdc loai nhién liéu: Day 1a bo
hé s6 phat thai dugc B TN&MT dé xudt st dung cho
nguodn dién tai Viét Nam. Trong Bdo cdo nay chia ra
tiing nguon sinh hoat cu thé va tuong tng vé6i hé s6
phat thai cho tling loai nhién liéu dugc st dung trong
tting nguon sinh hoat cu thé.

+ D6i vdi bui, tai liéu AP-42 cia Cuc BVMT My (US
EPA) cung cip hé s6 phat thai cho mdt s6 mtc phat
thai khac nhau. Trong do, cac hé s6 phat thai dugc chia
thanh cac mtc A-E theo d¢ chinh xac, d¢ tin cay va
két qua ctia qua trinh tht nghiém, xay dung hé s6 phat
thai: A (Mtc tot); B (Mdtc trén trung binh); C (Mtic
trung binh); D (Mtic dudi trung binh); E (Mtic kém).
Do d6, khi tham khao va lua chon céc hé s6 phat thai
dé tinh toan phat thai theo tai liéu AP-42, cdn xem xét
kha nang t6i da sti dung cac hé s6 phat thai c6 do chinh
xac, do tin cdy cao phu hgp véi trudng hop tinh toan
phat thai cu thé; dong thai tham khao cac tai liéu khoa
hoc khic tai thoi diém thuc hién kiém ké.

Déi v6i phuong phép tinh toan phat thai khi thai
dya trén “EMEP/EEA air pollutant emission inventory
guidebook - 2013” [7]. Theo d6, huéng kiém ké khi thai
ctia nguodn dién dugc nghién ctiu theo cong thic:

x EF (2.2)

pollutant fuel comsumption pollutant

: Tai lugng khi thai cho tling chit cta tling

X pollutant”
loai nguén

EF . un¢ Fé 50 phit thdi cho tiing chit theo tiing
loai nguén
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AR, .+ Lugng nhién liéu tiéu thu ttng loai
. ue comsumptlon
nguodn

H¢ s6 phit thai ctia cdc chat khi 6 nhiém buyi, NO,,
SO,, CO, CH, va NMVOC dugc ldy tii bdo cdo h¢ s6
phat thai Tier 1 ctia chAu Au - EMEP/EEA air pollutant
emission inventory guidebook - 2013 [7].

Tt d6 tinh t6ng phat thai cho tling loai nguén bang
cach nhan véi s6 lugng tling nguodn cé trong mot quan/
huyén (thu thap tii cic co quan quan ly, s6 liéu tii cuc
thong ké...) dé tinh dugc tdng phat thai cho ca thanh
pho theo cac ngudn da chon lya.

Nhém nghién ctiu da thu thap thong tin tu 2.510
doi tugng va tién hanh xt ly s6 liéu thu thap dugc, két
qua cho thay trong qua trinh sinh hoat c¢6 phat sinh khi
6 nhiém (vi du nhu cac h¢ dan, ctta hang kinh doanh dn
udng lién quan d6t than/cui, sinh khéi sinh ra bui, hay
cong trudng xay dung, di chuyén ctia cac may moc thiét
bi trong qua trinh x4y dung, van chuyén cac VLXD c6
thé sinh ra bui). Cac phiéu khao sat dugc thuc hién trén
toan dia ban Ha N¢i, tai 30 huyén va quan. Cac co s&
san xudt dugc khao sat ngau nhién, bao gobm cac ctia
hang 16n nho va tting ho gia dinh. Két qua khao sat bao
gom thong tin st dung nhién liéu, nguyén liéu cua qua
trinh ndu an, xt ly rac thai nong nghiép, qua trinh thi
cong, di chuyén, van hanh may moéc... Ngoai cac thong
tin khdo sat, nghién ctiu da tham khao cac bao cdo moi
trudng va danh gia tac dong moi truong, di liéu quan
trdc moi trudng.

Riéng phuong phap tinh toan dét rom, ra, phat thai
ti hoat dong dot rom, ra dugc tinh todn tii cong thiic
bén dudi [8]: .

Eyu;= ZMJXEF:',/‘ (2.3)

Trong do: '

E,: Lugng khi thai ctia chdt 6 nhiém i tii loai cay
trong j

M.: San lugng sinh khoi dot chdy tit loai cy trong j
(kg/ndm)

Ef, : Hé s6 phdt thai chdt 6 nhién i tu loai cay trong
j (glkg)

San lugng sinh khdéi dugc dot chay tu loai cay trong
j (Mj) dugc tinh toan nhu sau [9]:

szijijDijjxr]j (2.4)

Trong d6:

P: San lugng céy tréng (kg/ndm)

Nj: Ty 1é phu phdm theo san lugng (lic vua thu
hoach)

D;: Ty trong kho ctia phu phdm

B: Ty 1é d6t phu phdm

n; Hiéu suit dot (%)



Bang 2. Thong ké s6 phiéu khao sat da phong vin truc tiép
va thu thip dugc caa nguon dién

Don vi tinh: Phiéu

Muc S0 lugng
S6 mau phiéu nghién ctiu can khdo sat/phong | 2.140
van

S6 phiéu khao sat/phdng van thuc té tii nghién | 2.510
cliu nay

Béang 3. T4ng hgp s6 phiéu khao sat thuc hién cho tiing
ngudn nhoé

Don vi tinh: Phiéu

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

c. Hé so phat thdi

Trong nghién ctiu nay lya chon hé s6 phat thai c6
san theo cac ngudn chinh:

-Hé s6 phat thai ctia cdc chat khi 6 nhiém bui: NO,,
SO,, CO, CH, va NMVOC dugc lay ti bdo cdo hé s6
phat thai Tier 1 ctia chau Au - EMEP/EEA air pollutant
emission inventory guidebook - 2013 [7]. Ngoai ra,
nghién ctiu con lua chon mot s6 hé s6 phat thai ti cac
nghién ctiu ¢ Viét Nam va chau A d€ tinh todn phét
thai cac chit ONKK.

3. Két qua va thao ludn

STT | Quén, Huyén S6 phi¢u Téng s6 3.1. Tinh todn phdt thdi nguéon dién
nghién ciu | phiéu thuc ) | A
cin thuc hién t& Két qua tinh todn tong phdt thdi cdc chdt ONKK
1 | Ho gia dinh 1600 1.970 ti hogt dong sinh hoat
2 | Nha hang-quén an 400 400
3 | Cita hang VLXD 30 30 Bang 4. Nhiét tri cac loai nhién liéu dét [7]
4 | Cong trinh x4y dung 40 40 Loai nhién li¢u Nhiét tri (K]J/kg)
5 |Chua 35 35 Than da 25.000
6 | b6t sinh khoi 35 35 LPG 50.000
Tong 2.140 2.510 Than cti 15.000
Béng 5. H¢ s6 phat thai cac chat ONKK tif st dung nhién liéu [7]
Loai nhién liéu Pon vi NO_ CO SO, NMVOC TSP CH,
Than da g/G]J 110 4600 8 484 444 -
(g/kg) 2,75 115,00 0,20 12,10 11,10 7,5
LPG g/G]J 50 50 0,056 20 0,5 -
(g/kg) 2,50 2,50 0,003 1,00 0,03 0,25
Than cti g/G]J 80 4000 1,3 600 800 -
(g/kg) 1,20 60,00 0,02 9,00 12,00 3,0

Bang 6. H¢ s6 phat thai cac chat ONKK tif qua trinh san
xuat [7]

Bang 8. H¢ s6 phat thai cac chit ONKK tif qua trinh dét
rom, ra [10]

Thong sé | Luu trit Bdc xép
Don vi Giatri |Ponvi Gia tri
TSP tdn/ha/ndm | 16,4 g/tdn 12

Bang 7. Hé s6 phat thai cac chit ONKK tif ngudn cong
trinh xay dung [7]

STT May moc SO, | CO | NO, | NMVOC
(g/h)

May uti/gat 0,620 | 1,740 | 13,730 0,406

2 | May tron bé 0,456 | 1,937 | 7,958 0,946
tong
May lu dam 0,387 | 3,054 | 7,320 0,670

4 | May xac/ dao 0,611 | 2,667 | 8,100 0,596
Xe tai (5-16 0,198 | 2,13 8,92 0,696
tin) (g/km)

H¢ s6 phat| NO | CO | SO, | NMVOC | TSP | CH,
thai
Gia tri (g/kg) |2,28 | 93 | 0,18 7 9,1 19,59

Bang 9. Hé s6 phat thai cia hoat dong d6t vang ma [11]

PM, ., TSP

mg/g gidy
Joss-V 22,8 32,5
Joss-C 29 40,8

Bang 10. Hé s6 phat thai d6i v6i d6t rac vuon ngoai troi [7]
Don vi: kg/tdn

SO, [NMVOC |TSP |PM,, |PM,,

0,11 |1,23 4,64 |4,51 |4,19

NO,
3,18

co
55,83
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/) Moi truong

Trong ngudn sinh hoat, viéc phat thai khi thai do
sti dung nhién liéu cta ho gia dinh chiém da s6 trong
tong lugng phat thai cac ngudn khac thudc ngudn dién
(trén 96%). Trong do, nhién liéu than da va LGP dugc
st dung nhiéu trong cac loai nhién liéu hda thach tai
cac ho gia dinh ¢ TP. Ha Noi, vi thé thai lugng khi thai
ti LGP chiém cao nhét (t6ng phat thai chat khi gay 6
nhiém cao gép 18 lan than d4), viéc st dung than cui la
nhién liéu d6t (khoang 241,14 tdn mdi ndm) ciing phat
thai khi thai kha cao (Bang 11).

Bang 11. Lugng phat thai theo nhién liéu cta cac chit khi
0 nhiém (tdn/nim)

Chit 6 nhiém | Lugng phat thai khi thai theo nhién liéu
(tAn/nam)

Than da Than cui LGP
NO_ 5,67 3,10 3,01
CO 2,83 154,97 126,05
SO, 0,03 0,43 0,22
NMVOC 0,19 23,25 13,26
TSP 0,21 30,99 12,17
CH, 0,22 28,40 10,88
Tdng 9,15 241,14 165,59

Trong ngudn dién, nguodn sinh hoat (ti dét sinh
khoi) chi€ém phat thai khi thai cht yéu. Dot sinh khoi
phat thdi chiém trén 72% cac chat khi CH,, TSP, SO,
trong ngudn dién, khi NMVOC phat thai ttt h¢ gia dinh
(chiém 46%) va dét sinh khoi (chiém 54%), bui t6ng
tt ho gia dinh (14%), cong trinh xay dung (12%), ctia
hang vatliéu xay dung (2%) (Bang 12).T6ng lugng phat
thdi khi NO_la 2.135 tin/ndm, khi CO la 47.522 tén/
nam, khi SO, la 682,9 tdn/ndm, khi bay hoi NMVOC
(4.403 tdn/nam), thai lugng bui tong (16.799 tdn/nam)
va CH, (trén 4.164 tan/ndm).

Theo Hinh 4, huyén Chuong My, Phu Xuyén, Séc
Son va thi xa Son Tay la nhiing khu vuc cé phat thai
cao. Trong do6, huyén My Dtic c¢6 phat thai cao nhat
(v6i 241,62 tin NO /ndm, 8.712,65 tin CO/ndm, 36,74
tin SO,/nam, 816,26 tin NMVOC/nam, 1.414,78 tan

Bang 12. Tdng lugng phit thai theo tiing chit (tin/nim)

Tiai heymg phas thias khi thii ngudn didm (%)
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A Hinh 4. Téng lugng phdt thdi ngudn dién tinh theo tiing
qudn/huyén (tdn/ndam)

TSP/ndm, 694,26 tin CH,/nim), tiép dén 1a huyén Ung
Hoa. Nguyén nhan chu yéu la do 2 huyén nay ngudsi
dan con stt dung lugng 16n than cti va than da trong
nau an.

Ngoai ra, Hinh 4 ciing cho thdy, phat thai huyén My
btic ciing dong gép dang ké vao phat thai nguén dién
cua TP. Ha N¢i vi theo phong van thi tai huyén My
biic, ngudi dan con st dung lugng 16n than cui va than
da trong ndu an. Cac quéan, huyén con lai médc du cé
dan s6 dong, tuy nhién thong qua phong van thi hau
hét nguoi dan ndu an bang ga va dién nén lugng phat
thai khi thai kha thap so véi cac huyén khac.

Don vi tinh: tdn/ndm

Tdng phat thai theo tiing ngudn

Ngudn NOx CO SO, NMVOC TSP CH,
Ho gia dinh 735,34 15.906,39 37,51 2.030,66 2.373,19 933,35
Nha hang-quén an 6,57 68,75 0,18 9,01 10,90 4,11
Ctia hang VLXD - - - - 384,82 -
Cong trinh x4y dung 7,49 1,83 0,43 0.88 2.008,48 0.00
Chua 0,08 10,19 - 0,53 4,75 0,48
D6t sinh khéi 1.385,83 31.535,04 644,81 2.362,37 12.017,52 3.227,03
Tdng 2.135,3 47.522,2 682,9 4.403,4 16.799,6 4.164,9
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Cu thé, déng gop phat thdi cac chit ONKK theo
tiing quan, huyén nhu sau:

Dé6i véi phat thdi NO,, cdc quén, huyén c6 phét
thai cic chit ONKK nhiéu nhit 1a: My Pdc, Ung Hoa
chiém lan lugt 11, 7% va Chuong My, Séc Son chiém
6% va Son Tay, Phu Xuyén chi€ém 5%, phat thai cta 6
huyén va thi xa nay chiém gin 50% téng lugng phat
thai ctia TP. Ha Noi.

D6i vé6i phat thai SO,, cidc quan, huyén cé phat thai
cao nhat la huyén Dong Anh véi ty 1€ 1a 7%, con lai 1a
cac huyén nhu Séc Son, Son T4y, Ung Hoa, My Diic,
Gia Lam, Ba Vi déu chiém tui 5-6% tong lugng phat thai
SO, cta TP. Ha Noi.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Daéi voi phat thai CO, cac quan, huyén cé phat thai
cao nhét 1a huyén My Diic, Ung Hoa, thi xa Son Tay,
Pht Xuyén chiém lan lugt 18, 10, 9, 7% va Chuong My
va Séc Son méi huyén chiém khoang 6% tong lugng
phat thai CO ctia TP. Ha Noi

Két qud tinh todn tdng phdt thdi cdc chdt ONKK

theo tiing quan, huyén thuoc TP. Ha Noi
Két qua tinh todn phat thai cac chit ONKK cho
nguoén dién theo tling quan, huyén dugc trinh bay
trong Bang 13. Theo do, thi xa Son Tay, My Duc, Ung
Hoa, Séc Son la cac dia phuong dong gop lugng phat
thai cao nhét so véi cac dia phuong con lai. Nguyén
nhan chinh 13 do cac huyén, thi xa nay van con git thoi

Bang 13. Tdng phat thai cac chdit ONKK tii nguén dién chia theo quan, huyén ctia TP. Ha Noi

Don vi: tdn/nam

Quén/ huyén NO_ co SO, NMVOC TSP CH,
Ba Dinh 18,46 19,98 8,11 1,86 144,29 1,49
Hoan Kiém 11,39 24,12 4,96 2,72 84,74 1,56
Tay HO 13,57 44,93 5,90 5,86 109,71 2,70
Long Bién 31,93 259,34 11,96 32,50 255,43 17,22
Cau Giay 23,38 60,84 10,54 7,64 187,20 3,64
béng Da 55,32 1.230,97 15,60 132,62 359,46 79,24
Hai Ba Trung 26,38 186,25 11,22 23,84 214,41 10,77
Hoang Mai 39,38 36,78 18,02 2,84 313,94 3,24
Thanh Xuin 20,80 35,61 10,44 4,40 195,00 2,11
Soc Son 125,69 3.006,18 41,99 225,72 1060,29 308,75
bong Anh 105,52 1.615,28 45,46 125,02 890,32 162,36
Gia Lam 93,08 1.955,68 35,01 246,24 801,49 130,08
Nam Tu Liém 23,15 197,16 9,71 19,10 192,25 15,01
Thanh Tri 57,30 394,16 30,09 29,18 479,42 39,79
Bac Tu Liém 34,05 535,68 13,09 67,10 294,82 31,72
Mé Linh 59,38 860,07 27,29 100,37 511,28 62,34
Ha Dong 43,96 478,69 15,09 50,07 329,70 36,87
Son Tay 100,54 4.099,51 16,21 579,44 901,53 230,21
Ba Vi 106,07 2.362,54 35,14 191,81 855,01 232,46
Phuc Tho 63,28 1.384,58 22,45 127,23 521,31 125,16
DPan Phuong 48,57 941,53 20,30 98,80 412,58 71,47
Hoai Buc 52,42 420,87 28,45 31,67 460,00 42.22
Qudc Oai 70,65 1.496,97 23,37 112,47 557,47 153,72
Thach That 79,91 1.681,97 25,84 126,23 616,30 172,87
Chuong My 137,27 3.086,86 41,58 238,67 1060,50 312,53
Thanh Oai 106,94 2.562,18 27,25 192,66 773,85 263,69
Thuong Tin 82,76 1.682,51 29,99 130,70 688,06 169,51
Phu Xuyén 114,38 3.328,60 29,03 254,93 906,35 336,48
Ung Hoa 148,14 4.819,69 32,08 425,48 1.208,14 451,49
My buc 241,62 8.712,65 36,74 816,26 1.414,78 694,26
Tdéng 2.135,31 47.522,20 682,93 4.403,44 16.799,64 4.164,97
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¢ Moi truong

quen dot rdc va rom, ra sau mua vu va st dung than,
cui trong hoat dong ndu an. Pay la nhiing khu vuc c6
lugng phat thai cac chat ONKK 16n.

La mot ngudn chiém ty 1é phat thai cao nhét trong
nguon dién, hoat dong dot sinh khoi tai khu vic Ha
Néi cho thdy, ngu6n nay gay mic do ONKK 16n cho
Ha Noi tii cac hoat dong nhu dét vang ma, dot rac, va
dac biét 1a d6t rom, ra cia nguoi dan. Két qua tinh toan
cho thay, hoat dong d6t rom, ra san sinh mot lugng 16n
CO va TSP lan luot 1a 31.535 va 12.017 tAn/nam.

Hoat dong dot sinh khéi dugc khao sat va tinh toan
trong nghién ctiu nay bao gobm: Hoat dong do6t rom,
ra trong nong nghiép, dot chét thai sinh hoat khong
dugc thu gom va dot vang ma tai cac hd gia dinh. Phat
thai do hoat dong d6t sinh khoi chiém ty 1é cao trong
tong phat thai ngudén dién (chiém khoang 54% phat
thai cac chat). Trong d6, hoat dong d6t rom, ra trong
nong nghiép phat thai cao nhat. Két qua khao sit cho
thdy, tinh hinh dot rom, ra sau thu hoach con tuong
d6i phd bién trén dia ban TP. Cac chit 6 nhiém ti hoat
dong dot rom, ra c6 thé lan truyén trong khong khi,
anh hudng dén ca nhiing nguoi khong sdng gan noi
dot rom, ra.

Bén canh do, tdng khdi lugng chat thai ran (CTR)
sinh hoat phat sinh hién nay trén dia ban TP. Ha No¢i
khoang 7.000 tdn/ngay, trong do, chat thai ran sinh
hoat do thi cia 12 quén va thi xa Son Tay la 4.528 tan/
ngay, ty 1¢ thu gom dat 98% (trong dé: 11 quan dat 98%,
quan Ha Dong dat 96%, thi xa Son Tay dat 94%); Chat
thai sinh hoat tai cdc huyén ngoai thanh (17 huyén) la
1.872 tan/ngay, ty 1é thu gom dat 89%. Khoi lugng CTR
sinh hoat khu vuc cac huyén ctia TP. Ha N¢i hién nay
giam so v6i nam 2013 (2.220 tdn/ngay). Thanh phan
CTR sinh hoat nguon goc hitu co c6 ty 1é kha cao, tii 50
- 60%, v6i d6 4m dao dong tui 40 - 70%, ty trong CTR
chiém tii 0,39 - 0,5 tdin/m°.

Ngoai ra, nghién ctiu cling tinh toan dén phat thai tu
hoat dong dot rac thai sinh hoat khong dugc kiém soat
(réc thai khong dugc thu gom). Lugng chat thai sinh hoat
dot khong dugc kiém soat dugc ude tinh bang cach su
dung phuong phap cin bang khéi lugng va chiém 50%
tong lugng rac thai khong dugc thu gom. Theo Bdo céo
cua Ngan hang thé giéi (WB), lugng thai phat sinh ndm
2019 ctia Ha Noi la 3.317.671 tdn/ndm, trong d6 thanh
thi (2.234.091 tin/ndm), nong thoén (1.083.580 tin/ndm).

Lugng réc thai thu gom nam 2019 la 2.629.214 tan/nam.
Ty 1é thu gom rac thai & thanh thi la 93% (2.076.588 tan/
ndm), nong thon la 51% (552.626 tdn/ndm). Lugng rac
thai sinh hoat d6t khong ki€m soét trén dia ban TP. Ha
No6i nam 2019 khodng 343.670 tan [12].

Nghién ctu da tinh toan phat thai cac chat ONKK,
két qua tinh toan tii nghién ctiu nay dugc so sanh véi
két qua kiém ké khi thai nguén dién cta Vinh Phic
(2021), TP. HCM (2017) va TP. Can Tho (2016) do H6
Qudc Béing va cong su thuc hién (Bang 14). Qua do,
cho thdy, nguon dién ctia Ha N¢i phat thai ¢ muc l6n
hon nhiéu so v6i mdét s6 tinh/thanh khéc, cac chat 6
nhiém, dac biét la chat thdi CO va CH, cao hon TP.
HCM va tinh Vinh Phuc do cac hoat dong ndu én cua
ngudi dan st dung kha nhiéu cac nhién liéu dot chinh
la than cti va gas. Ngoai ra, phat thai 6 Ha N¢ilén la do
hoat dong dot rac, rom, ra con xay ra 6 nhiéu khu vuc,
mdc du da c6 nhiéu chinh sich nghiém cdm va han ché.
Tuy nhién, & cac khu vuc ngoai thanh, nguoi dan van
quen xt ly rom, ra sau mua vy, rac thai trong sinh hoat
bang cach dét, gay phat thai nhiéu bui va anh hudng
dén khong khi ¢ nhiéu khu vic lan cin khac. Dic biét
phat thai CO va TSP khi sti dung nhién liéu dot 1a sinh
khoi cao hon rat nhiéu 14n so véi cac nhién liéu khéc
cho nén lugng phat thai CO va TSP & TP. Ha Noi gap
doi TP. HCM va gép hon ba lan so véi tinh Vinh Phic.
Riéng phét thai SO, ctia khu viic Ha Noi cao hon TP.
Can Tho khoang 4 14n va so véi tai lugng TSP, CO cua
TP. C4n Tho thi TP. Ha No6i it hon moét nita do TP. Can
Tho c6 dién tich trong lua kha 16n (237.000ha) va théi
quen dot rom ra sau thu hoach ctia ngu6i & tinh, thanh
pho nay ciing con nhiéu.

Mot s6 gidi phdp kiém sodt 6 nhiém khong khi nguon
dién: Han ché va nghiém cdm dét rom, ra sau thu
hoach; stt dung rom, ra cho cac muc dich kinh té khac;
cdm dét rac ho; han ché st dung than d4, cui... trong
hoat dong ndu an; sti dung cac loai bép nau sach, hiéu
qua, giam phat thai khi thai.

4. Két luin va kién nghi

Day la nghién ctu dau tién vé kiém ké chi tiét khi
thai nguén dién cho TP. Ha No¢i. Cac quan/huyén nhu
My Dtic, Ung Hoa, Chuong MY, thi xa Son Tay, Séc Son
la cac khu vuc dong goép lugng phat thai cao nhat. Déc
biét dang chu y 1a huyén My Dtic chiém tii 5 - 19% tong
lugng phat thai cta tting chat. Nghién ctu cling tinh

Bang 14. Panh gia két qua tinh toan phat thai cac chit ONKK tii hoat dong sinh hoat (ngudn di¢n) ctia TP. Ha Ndi so v6i

TP. HCM, tinh Vinh Phic va TP. Can Tho [13], [14], [15]

Don vi: tdn/ndm

bia phuong NOx CO SO, NMVOC CH, TSP

Ha Noi 2.135,31 47.522,20 682,93 4.403,44 16.799,64 4.164,97
H6 Chi Minh 843,00 7.030,00 19,00 980,00 441,00 2.101,00
Vinh Phuc 372,08 13.242,50 28,09 1.409,78 2.045,10 1.213,08
Cén Tho 2.201,00 88.283,00 159,00 7.297,00 8.603,00 9.370,00
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todn va chi ra mot s6 nguén nhu san xuit san phdm nhu
cong trinh xay dung va ctia hang vat liéu xay dung, cling
c6 mtic d6 dong goép phat thai bui tong cao so véi cac
nguon khac, khong riéng gi nguén ho gia dinh.

Nguyén nhan chinh gay ONKK trong nguén dién la
hoat dong dét sinh khoéi (hon 65% téng phat thai toan
ngudn dién), ké d6 1a nguon ho gia dinh.

O TP. Ha Noi, cic quan/huyén c6 phat thai tit ho
gia dinh cao nhét 1a My Ptc, Thi xa Son Tay, Gia Lam,
Quén Péng Da.
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ABSTRACT

AIR EMISSION INVENTORY FOR AREA SOURCE IN HANOI CITY AND

Ho Quoc Bang, Nguyen Thoai Tam, Nguyen Thi Thuy Hang,
Vu Hoang Ngoc Khue, Tran Thi Hong Hien, Ngo Doan Ngoc Diem,

Air pollution in Ha Noi city in general and urban area in particular is polluted, causing significant

Nguyen Ngoc Thao Nguyen

Institute for Environment and Resources - IER

impacts on public health. Sources of air pollution include: industrial sources (point sources), traffic sources
(line sources), area sources, and biological sources. Area sources include cooking activities of households,
restaurants, eateries, gas stations, photocopiers, building material stores, construction sites, garages, pagodas,
straw burning,... Air emission inventory method can provide air emissions with high accuracy, reliable which
support for manager to make decision. The results show that the use of large amounts of coal and charcoal
causes the emission of a large number of pollutants: NO,, CO, SO,, CH,, TSP and NMVOC. The objective of
this research are to identify the main causes of emissions in the source area in Hanoi and develop solutions to
reduce the emissions of pollutants from the burning of fossil fuels and rice straw. High emissions are found
in My Duc, Chuong My, Soc Son districts. It shows the overall picture of the current state of the city's source
emissions and proposes mitigation measure for air pollution.

Key words: Emission inventory; Air pollution; Area sources; Ha Noi city.
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