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UOC TINH PHAT THAI CAC CHAT O NHIEM KHONG KHi
VA TAC NHAN GAY BIEN DOI KHi HAU TU HOAT DONG
DUN NAU DAN SINH TAIHA NOI

PHAM THUY LINH"2, LY BICH THUYI, VAN DIEU ANH', TRAN PHUONG HAY
! Trudng Héa va Khoa hoc Su song, Dai hoc Bdch khoa Ha Noi
? Vien Nghién citu va Ung dung Tri tu¢ Nhan tao, Dai hoc Bdch khoa Ha Noi

Tom tat

Trong béi cdnh é nhiém khong khi dé thi va bién d6i khi hdu ngay cang gia ting, hoat dong dun ndu dan sinh,
didc biét tai cdc nudc dang phdt trién dugc xdc dinh la mét trong nhiing ngudn phdt thdi ddng ké nhung déi khi
chua dvgc nghién citu ddy di trong cdc ddnh gid va kiém ké phdt thdi. Nghién citu tap trung phan tich co cdu
va mifc do tiéu diing nhién liéu trong hoat dong dun ndu dan sinh tai Ha Ni ndm 2024 thong qua khdo sdt 336
hé gia dinh 6 cd khu viic thanh thi va néng thén. Phuong phdp kiém ké dua vao cdc hé sé phdt thdi phit hgp véi
diéu kién Viét Nam dugc dp dung nhdm uéc tinh lugng phdt thdi cdc chdt 6 nhiém khong khi va khi nha kinh
(KNK). Két qua cho thdy khi ddu mé héa l6ng (LPG) la logi nhién liéu chinh dugc sit dung trong dun ndu. Tuy
nhién, cdc loai nhién liéu truyén thong nhu citi, phu phdm noéng nghiép va than van dugc sit dung, ddc biét 6
khu vic nong thén. Diéu nay dan dén sy phdt sinh mot lugng I6n cdc chdt 6 nhiém khéng khi va KNK bao gom
679 tin PM, , 685 tdn SO, 10.690 tdn CO, 710 tin NO_(tinh theo NO,), 704.719 tdn CO, va 130 kg Benzo[a]
pyrene (BaP) - mét hop chdt gay ung thu manh. Phén tich miic phdt thdi theo loai nhién liéu cho thdy phu
phdm néng nghiép va than t6 ong déng gép 16n nhdt vao phdt thdi bui min va BaP. Phdn bd miic phdt thdi theo
thdi gian cho thdy dinh phdt thdi vao ba khung gid dun ndu chinh trong ngay, ddc biét la vao budi t6i. Cdc két
qua thu dugc tit nghién citu khéng nhiing bé sung cho ca s6 dit liéu hién c6 vé kiém ké 6 nhiém khong khi tai Ha
Noi, ma con lam ro miic 4o déng gop cia cdc loai nhién liéu trong phdt thdi cdc chdt é nhiém va nhdn manh
tdm quan trong cua viéc ddy manh chuyén déi sang ning lugng sach va sit dung cdc thiét bi dun ndu hiéu sudt
cao, ddc biét tai khu vic néng thon.

Tir khéa: Kiém ké phdt thdi, dun ndu dan sinh, Ha Noi, 6 nhiém khong khi, KNK.
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Inventory of air pollutant and green house gas emissions from
residential cooking in Hanoi

Abstract

In the context of increasing urban air pollution and climate change, residential cooking - particularly in
developing countries - has been identified as a significant source of emissions, yet it has not received adequate
attention in air pollution assessments and emission inventories. This study, therefore, aims to investigate
the structure and level of fuel consumption for residential cooking in Hanoi in 2024, based on a survey of
336 households in both urban and rural areas. An emission inventory method, applying locally appropriate
emission factors for Vietnam, was then employed to estimate the emissions of air pollutants and greenhouse
gases. The results indicate that liquefied petroleum gas (LPG) is the most used cooking fuel. However,
traditional fuels such as firewood, agricultural residues, and coal are still in use, particularly in rural areas.
This results in the emission of a significant amount of air pollutants and greenhouse gases including 679 tonnes
of PM, , 685 tonnes of SO,, 10,690 tonnes of CO, 710 tonnes NO_ (as NO,), 704,719 tonnes of CO,, and 130 kg
ofBenzo[ a]pyrene (BaP) - a potentially carcinogenic compound Fuel-based analysis reveals that agricultural
residues and honeycomb coal briquette are the main contributors to fine particulate matter and BaP emissions,
respectively. Temporal distribution of emissions reveals the peaks during the three main cooking hours of the
day, with the highest occurring in the evening. The findings of the study not only enhance the air pollution
inventory database for Hanoi but also elucidate the contributions of different fuel types to pollutant emissions.
Moreover, the study highlights the critical importance of promoting the transition to clean energy and adopting
high-efficiency cooking technologies, particularly in rural areas.

Keywords: Emission inventory, residential cooking, Hanoi, air pollution, green house gases.
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1. GIOI THIEU

TP. Ha Noi dang d6i mdt véi tinh trang 6 nhiém
khong khi nghiém trong, thudéc nhém cao nhit tai Viét
Nam va khu vyc Péng Nam A, gay anh hudng t6i stic
khoe cong dong (Huy va cong su (cs), 2021). Bén canh
cac ngudn bén ngoai, hoat dong dun ndu dan sinh
ciing déng gbép vao phét thai cic chit 6 nhiém nhu
PM_,, PM , SO,, CO, NO, va cac KNK (Lacey va cs,
2017). Hoat dong nay con 1a mot trong nhiing nguon
chinh gy 6 nhiém khong khi trong nha.

O nhiém khong khi trong nha (cht yéu do doét
nhién liéu ran) da gop phén giy ra 4% tong sb ca tu
vong sém trén pham vi toan cdu vao nam 2019 (Health
Effects Institute, 2020). Miic d6 phoi nhiém buyi min
PM, , va cac bon den trong khu viic nha bép phu thuéc
chat ché vao loai nhién liéu, thdéi quen dun niu cua
ho gia dinh va dugc ghi nhan da vugt ngudng khuyén
cdo ctia T8 chiic Y t€ Thé gidi trong nhiéu trudng hgp
(Shupler va cs 2020).

Kiém ké phat thaila cong cu quan trong trong quan
ly chat lugng khong khi, giap nhén dién ngudn va xac
dinh thai lugng cac chét 6 nhiém. Tuy nhién, dén nay
méi cé mot sO it nghién ctiu dugc thyc hién nham
kiém ké phat thai tit hoat dong d6t nhién liéu trong
dun n4u dén sinh tai Ha Noi (Bang va cs, 2022; Hung va
cs, 2022; Huy va cs, 2021). Do do, dii liéu cap nhat, dac
tht vé loai nhién liéu va co cdu sti dung trong dun nau
dén sinh hién con thi€u hoac da cti. Céc nghién ctu
gan nhdt lién quan dén kiém ké phat théi ti hoat dong
dan sinh tai Ha Noi dugc thuc hién vao ndm 2019 va
2017 (Béng va cs, 2022; Hung va cs, 2022). Trong béi
canh viéc st dung nhién liéu cho cic hoat dong dan
sinh dang thay d6i nhanh chéng, viéc cp nhat kiém ké
phat thai dua trén khao sat thyc té1a can thiét. Nghién
ctu nay dugc thyc hién v6i muc tiéu kiém ké phat thai
céc chit 6 nhiém va KNK ti hoat dong d6t nhién liéu
phuc vu cho dun niu dén sinh, dya trén di liéu khao
sat thuc té vé théi quen dun ndu, co ciu va mic do su
dung cic loai nhién liéu trong dun nfu dan sinh. Két
qua kiém ké vi vy mang tinh dac thu dia phuong véi
do tin cdy cao, phan anh mdc do phat thai va sy phan
bd phat thai theo thai gian (gio, ngay). Pay 1a di liéu
dau vao quan trong cho cac mo hinh du bao chat lugng
khong khi dia phuong, gép phan hd trg hoach dinh
chinh sdch kiém soét 6 nhiém.

2. PHUONG PHAP NGHIEN CUU

2.1. Tiép cdn ki€m ké va uéc tinh thdi lugng

Phuong phap tiép can ti dudi lén (bottom-up)
dugc sti dung d€ udc tinh lugng phat thai ti hoat dong
dét nhién liéu trong dun néu dan sinh, dya trén di liéu
hoat déng (loai nhién liéu, mtc tiéu thu) thu thip ti

khao sat tai cac ho gia dinh. Thai lugng phat thai cac
chét 6 nhiém tit d6t nhién liéu trong dan sinh dugc u6e
tinh theo khung kiém ké phat thai (EI) tit Atmospheric
Brown Cloud Emission Inventory Manual - ABC EIM
(Shrestha va cs, 2013). Lugng phat thai dugc tinh toan
theo phuong trinh sau:

E=%(FPC, x P x EF, )

Trong do:

E_i: Lugng phat thai chit 6 nhiém i (kg/niam).

FPC]_: Dinh mc tiéu thu nhién liéu ddu ngudi cta
loai nhién liéu j (kg/ngudi/ ndm). D liéu hoat dong
dugc udce tinh tu dit liéu khao st vé hién trang st dung
nhién liéu cho dun ndu dén sinh va cach thtc xay dung
di liéu dugc trinh bay chi tiét tai muc 2.2.

P: Quy m6 dén s6 (nghin nguoi).

EF, : H¢ s6 phdt thai ctia chit 6 nhiém i v6i nhién
liéu j (g/kg). Cach lya chon hé s& phat thai va bo hé s6
dugc sti dung trong tinh toan dudc trinh bay chi tiét
tai muc 2.3.

Theo s6 liéu tii Nién giam Thong ké, dan s6 Ha Noi
ndm 2024 khoang 8.718 nghin ngudi, trong d6 dan
s6 khu vuc thanh thi 1a 4.281 nghin ngudi va khu vuc
ndng thon 1a 4.437 nghin ngudi (Cuc Thong ké TP. Ha
Noi, 2024).

2.2. Xay dung dit liéu hoat dong

Dt liéu vé tiéu thy nhién liéu trong hoat dong dun
ndu dan sinh dugc thu thap bang cich két hgp khao
sat truc tiép va khao sat tryc tuyén. Bo bang hoi ¢
cdu truc dugc thiét k€ nhdm thu thép thong tin chi
tiét vé hanh vi va dic diém st dung nhién liéu trong
dun ndu, tap trung vao cac ndi dung chinh gém: Diéu
kién kinh té-xa hdi ctia h¢ gia dinh, quy mo6 ho (s6
lugng thanh vién), loai nhién liéu st dung, muc dich
dun ndu, lugng nhién liéu tiéu thu va khoang thoi gian
ndu nudng trong ngay. Di liéu sau khi thu thap dugc
tong hgp va xt ly d€ xac dinh mtc tiéu thu nhién liéu
theo d4u ngudi, dai dién cho khu vuc Ha Noi.

Quy trinh chon mau khao sét dugc thuc hién theo
phuong phap phén ting, chia theo hai nhém: Khu vyc
thanh thi va khu vic nong thén. Trong méi nhém, céc
d6i tugng khdo sét dugc chon ngau nhién nhim dam bao
tinh dai dién. Hoat dong khao sat dugc thuc hién véi 253
ho dan & thanh thi, 83 hé ¢ nong thén (Hinh 1) trong
khodng thoi gian tu thang 5 dén thdng 12 ndm 2024.

2.3. Lya chon hé sé phat thdi

Cac hé s6 phat thai (Mulazzani et al.) d6i véi mot
s6 chdt 6 nhiém khong khi dugc uu tién lya chon
tu cdc nghién cdu tai Viét Nam va khu vyc. EF cua
cac chét 6 nhiém khong khi duge tham khao tu cac
nghién ctiu trong nudc cta tac gia Nghiém Trung
Ding va cs (2015), lya chon tii cac nghién ctu cho
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Hinh 1. Ban dé phan bé cdc mau khdo sat
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khu vuc ctia tac gia Lai Nguyen
Huy va cs (2022) va EPA AP-
42 (2000). Hé s6 phat thai cta
cac KNK dugc lya chon ti cac
nghién ctiu trong nudc cla tac
gid Nghiém Trung Diing, cua
tdc gid Lai Nguyen Huy ciing
nhu ti Quyét dinh s6 2626/
QD-BTNMT ctia B6 TN&MT
(nay la B6 Nong nghiép va Moi
truong) ngay 10/10/2022 cong
bé danh muc hé s6 phat thai
phuc vu kiém ké KNK.

3. KET QUA VA

THAO THUAN

3.1. Co cdu sit dung nhién
liéu trong hoat dong dun ndu
dan sinh tai Ha Néi

Duya trén s6 liéu thong ke
tt 336 phiéu khao sat, thu thap
tu 283 ho gia dinh tai khu vyc
thanh thi va 83 h¢ gia dinh
tai khu vuc néng thon cua Ha
Noi, vé€ hién trang tiéu thy niang
lugng va nhién liéu cho hoat
déng dun ndu tai cac ho gia

Bang 1. Hé s6 phat thai (Mulazzani et al.) tiéu biéu cho mét s6 chit 6 nhiém khong khi va KNK tut hoat dong

do6t nhién liéu tai cho

Heé s§ phat thai ctia cac loai nhién liéu (g/kg nhién liéu)
Chdt 6 nhiém
LPG Cai Than t6 ong Than khac Phu phdm ndng nghiép
Chd't 6 nhiém khong khi
PM, 0,24¢ 3,4¢ 0,44¢ 0,62° 4,89¢
SO, 0,38¢ 1,31° 8,5¢ 8,5¢ 0,25°
NO 3,26¢ 0,12¢ 1,84¢ 1,84¢ 0,17¢
CO 1,5 48° 47¢ 47¢ 57¢
NMVOC 2,7¢ 7,9¢ 13,1¢ 13,1¢ 0,18
PAHs (mg/kg) 0,7¢ 47,2¢ 102¢ 102¢ 40,1¢
BaP (mg/kg) 0,01¢ 0,42¢ 1,6¢ 1,6¢ 0,08¢
KNK
CO, 2.421° 1.564¢ 1.688° 1.688* 1.101¢
CH, 0,28¢ 5,03¢ 4,4¢ 5,144 0,87¢
N, O 0,09° 0,18¢ 0,2¢ 0.2¢ 4,32¢

® Nghiém Trung Diing va cs, 2015.

® EPA AP-42, 1995.
¢ Huy va cs, 2021.

4 Chuyén doi ti h¢ s6 (kg/kJ) cong bé béi B¢ TN&MT,
2022 dva vao nhiét tri (T]/tdn) ciia nhién liéu:
Than khdc = 0,0257 (IPCC, 2006).
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Bang 2. Ty 1é (%) cac hé gia dinh st dung cac loai nhién liéu
trong hoat dong dun niu dén sinh

Ty 1é h¢ stt dung nhién liéu/
Nhién liéu/ ning lugng (%)
Nang lugng Thanh thi Nong thon
(n=253) (n=83)
bién 79,1 79,3
LPG 66,8 79,5
Cui 3,2 9,6
Than t6 ong 4,0 20,5
Than khac 5,0 2,4
Phu pha
-~ paam 2,0 14,5
nong nghiép

dinh, co cdu st dung nhién liéu va ning lugng trong dun néu
dén sinh dugc tom tét trong Bang 2.

Két qua tii Bang 2 cho thdy, phin I6n h¢ gia dinh & ca khu
vuc thanh thi va néng thon déu st dung dién va LPG lam ngudén
nang lugng chinh cho hoat dong dun niu hang ngay. Dién la
ngudn nang lugng phd bién nhat véi ty 1é ho st dung cao va
tuong d6i dong déu gitia hai khu vic (79,1% & thanh thi va 79,3%
6 nong thon). Trong khi do, trong s6 cac nhién liéu dugc st dung
cho dun ndu, LPG la nhién liéu phd bién nhat dugc st dung bdi
66,8% ho gia dinh & khu vuc thanh thi va 79,5% ho gia dinh &
nong thén. Két qua nay phu hgp véi Bdo cdo ctia Nguyen Thanh
Hung va cs (2022) vé xu huéng stt dung phd bién ctia LPG trong
khu vuc do thi va ngoai thanh. Sy phd bién cta LPG tai khu vuc
ndng thon phan anh sy chuyén bién tich cyc trong hanh vi tiéu
dung ning lugng huéng dén cac ngudn nhién liéu sach hon. Du
dién va LPG chiém uu thé, viéc st dung két hgp nhiéu loai nhién
liéu trong dun niu van con phd bién, dic biét & ndong thon. Tai
day chi 36,2% s6 ho st dung duy nhat mot loai nhién liéu/nang
lugng (trong dé 16,9% chi dung dién, 16,9% chi duing LPG, 1,2%
chi st dung cui va 1,2% chi st dung phu ph&m néng nghiép)
thip hon ding k€ so véi 53,4% & thanh thi (36,8% chi dung
dién, 16,2% chi dung LPG va 0,4% chi dung than t6 ong). Cac
loai nhién liéu truyén théng nhu than, cti va phu phd&m nong
nghiép van dugc st dung, cha yéu vdi vai tro nhién liéu b8 sung
& ca thanh thi va nong thén. Than t8 ong la loai nhién liéu gay
6 nhiém cao va chinh quyén dia phuong da nd lyc tuyén truyén
han ché st dung than t6 ong trong dun niu, tuy nhién van con
hién dién mot ty 1é nho cac ho gia dinh & ca hai khu vic st dung
loai nhién liéu nay.

Két qua phan tich co cdu st dung nang lugng va nhién liéu
trong dun ndu & Ha No¢i cho thiy, khu vuc thanh thi dang tién
gan hon t6i mo hinh st dung ning lugng hién dai va sach, véi
ty 1¢ cao ho gia dinh chi dung dién hoac LPG. Trong khi dé &
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néng thon du miic do tiép can dién va LPG
kha t6t, viéc két hgp dong thsi nhiéu loai
nhién liéu, bao gém cé nhién liéu sinh khoéi
van dién ra phé bién cho thdy cin thiét ting
cudng viéc chuyén d6i sang nang lugng
sach. Tinh trang dung nhiéu loai nhién liéu
cung luc phd bién & ca hai khu vyc la mot
thach thic déi véi cong tac kiém soat phat
thai chit 6 nhiém khong khi, ddc biét 1a khi
viéc dot cac nhién liéu truyén thdng thudng
c6 hiéu qua thép va mic do phat thai cao.
Déng thai, viée xay dung cac giai phap quan
ly ciing nhu chuong trinh hd tr¢ pht hgp
can dua trén hiéu biét chi tiét vé mic tiéu
thu ning lugng va nhién liéu déc thu tling
vung, tiing nhém ho.

3.2. Miic tiéu thy nhién liéu trong hoat
dong dun ndu dén sinh tai Ha Noi

3.2.1. Tong mic tiéu thy nhién ligu

Két qua khao sat ndm 2024 cho thy, muc
tiéu thu LPG trung binh dat 71 kg/hé/ndm
tai khu vyc thanh thi va 105 kg/hd/nam tai
noéng thon. Trong khi d6, mic tiéu thu cui
va than khac tuong tng la 1 kg/ho/nam va
14 kg/ho/nam & thanh thi; 53 kg/hd/nam va
12 kg/hd/nam & nong thon. Cac loai than t8
ong va phu phdm nong nghiép c6 muc tiéu
thu thdp hon nhung van chiém ty 1é khong
nho, dic biét ¢ khu vic nong thén véi miic
tiéu thu l4n lugt la 33 kg/ho/nam va 76 kg/
ho/nam.

Téng muc tiéu thy ndng lugng quy déi tu
cac nhién liéu dét tai thanh thi dat khodng
3.913 MJ/hd/ndm, trong khi néng thén lén
t61 8.016 MJ/ho/nam, cao hon gap doi so véi
thanh thi. Tuy nhién, can 1am rd rang cac gid
tri nay chibao gbm t8ng muc ning lugng tit
cac loai nhién liéu dét nhu LPG, cui, than
t6 ong, than cti va phu ph&m néng nghiép,
khong bao gom nang lugng tii dién. Day la
mot gidi han quan trong cin luu y khi dién
gidi va so sanh mtc tiéu thu nang lugng
tong gitia cac khu vue.

So sanh v6i nghién ctu trude tai Ha Noi
(Huy va cs, 2021), c6 thé thdy mic tiéu thu
nang lugng nam 2024 thdp hon & cac thoi
diém khao st trude d6. Mot xu huéng hop
ly dé€ gidi thich sy sut gidm tiéu thu nhién
liéu dot 14 sy gia tang cta viéc st dung dién
cho muc dich ndu nudng. Nghién ctu cta
Duc Hong Vo (2025) da chi ra rang cac ho
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Bang 3. Miic tiéu thu nhién liéu (kg/hd/nam) va tdng miic tiéu thu nang lugng

Téng miic
Muic tiéu thu nhién liéu tiéu thu
. (kg/hd/nam) nang luong
Vi tri LPG (MJ/h¢/nim)
cail || Than | Than i Phuphdm S e 5o
td ong | khac | nong nghiép
Thanh thi 71 1 9 14 4 3913
Ha Noi, 2024
(Nghién citu ny) Nongthén | 105 53 33 12 76 8.016
Noi thanh 75 - 80 - - 6.022"
(HPII;; If;’(‘;f%;) Ngoai thanh | 53 106 92 - - 7.215"
Nongthon | 50 346 6 - 15 7.969"
(5051312%2 " Nongthon | 2.220 | 25.390 - 8.260 - | 3420 40.290
Nepal, 2018 . .
(Sadavarte va cs. 2019) Thanh thi ) ) ) ) ) 24266

(M]/hé/nam) trong dun ndu dan sinh tai Ha Noi

(-) Khéng cé s6 liéu

(*) Quy dai tir milc tiéu thu nhién ligu (kg/hd/ngay) dva vao nhiét tri (TJ/tdn) ciia cdc loai nhién liéu, cu thé: LPG
= 0,0456; Ciii = 0,0176; Than t6 ong = 0,0266; Than khdc = 0,0257; Phu phdm néng nghiép = 0,0167 (IPCC, 2006).
(™) Quy déi tir miic tiéu thy nhién liéu (kg/hd/nam) theo nhiét tri va quy mé ho trong ciing nghién ciiu.

Bang 4. Miic tiéu thu nang lugng binh quéin dau ngudi tit d6t nhién liéu trong hoat dong dun niu dan sinh
tai Ha Noi

Miuic tiéu thu nang lugng binh quin diu ngudi
tii d6t nhién liéu (MJ/ngusi/ngay)
Khu vuc Loai nhién liéu K K P
Ha Noi, 2024 Ha Noi, 2012* An Do, 2019 Nepal, 2018
(nghién ctiu nay) | (Huy va cs, 2021) | (Gargva cs, 2019) | (Rupakheti va cs, 2019)
LPG 2,16 2,10 6-7 -
Cui 0,02 - - -
Than t6 ong 0,16 1,30 - -
Thanh thi ™32 khac 0,20 0,09 - -
Phy phdm
nong nghiép 0,02 - - -
(rom, trau)
Tong 2,55 3,49 6-7
LPG 2,86 1,53 - 0,58
Cui 0,45 2,57 30-40 12,92
Than t3 ong 0,55 0,86 -
Nongthon | Than khac 0,14 0,11 - 1,21
Phy phim
nong nghiép 0,38 4,27 - 1,66
(rom, trau)
Téng 4,38 9,34 30-40 16,37

(-): Khong c6 s6 liéu; (*) SO liéu nong thon duigc tinh gop tii s6 liéu ngoai thanh va néng thon.
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gia dinh ¢é thu nhép cao hon va chtthd ¢6 trinh do hoc
van cao hon thuong st dung nhiéu thiét bi dién hién
dai phuc vu ndu nudng nhu bép tii, ndi com dién, 10 vi
séng va ndi ap sudt dién.

Xu hudng gia ting st dung thiét bi dién song hanh
v6i qué trinh phat trién cdc loai thiét bi dun ndu co
hiéu qua nang lugng cao da gép phan lam giam mtic
tiéu thu nang lugng tu nhién liéu dét trong sinh hoat.
Bén canh dé, nhiing thay d6i trong thoi quen sinh hoat
ctia nguoi dén, dac biét tai khu vuc thanh thi nhu xu
huédng gia ting dn hang hodc ddt d6 an thay vi ty nidu
tai nha c6 thé ciing la nguyén nhan gép phan vao xu
huéng giam muic tiéu thu nhién liéu phuc vu dun néu
dan sinh tai Ha Noi.

Khi so sanh v6i cdc nghién ctiu quoc té, mtuc tiéu
thu tai Ha Noi nhin chung thdp hon dang ké, dic biét
la so v6i nong thon Nepal (Sadavarte va cs, 2019) —
noi ghi nhan miic tiéu thy 1én t6i 54.266 MJ/hd/nam,
cao gip khoang 7-14 lan so v6i muc tiéu thu cta ca
thanh thi va néng thén Ha N¢i. Day 1a quéc gia ma ty
1é ho sti dung nhién liéu sinh kh6i nhu cti, phu phdm
nong nghiép (rom ra) va bép truyén thong van rat cao.
Tuong ty nhu vay, mtc tiéu thu tai khu vic néng thon
Kenya (Sophy, 2024) cao gip 5 l4n so vé6i khu vyc nong
thon Ha Noi.

3.2.2. Miic tiéu thy nhién liéu binh qudn ddu ngudi

Dua vao két qua khdo sat vé mic do st dung cac
loai nhién liéu trong dun ndu tai cic hd gia dinh tai
khu vyc thanh thi va néng thén ctia Ha No6i, mdc tiéu
thu nhién liéu binh quén dau nguoi tai ca hai khu vuc
dugc tinh todn va trinh bay tai Bang 4. Két qua udc
tinh cho thély sy khéc biét dang ké trong mtic do tiéu
thu nhién liéu cho hoat dong dun ndu gitia hai khu
vuc thanh thi va nong thon. Tai khu vuc thanh thi Ha
Noi, mtic do tiéu thu LPG la 2,16 M]/ngudi/ngay; mtic
do tiéu thu céc loai nhién liéu khac nhu than t6 ong,
than khéc & muic thdp hon dang ké, 14n lugt1a 0,16 MJ/
nguoi/ngay va 0,20 MJ/ngudi/ngay. Viéc st dung cac
loai sinh khéi nhu cti, phu phdm nong nghiép (rom,
trdu...) gn nhu khong dang ké, déu 6 miic 0,02 MJ/
ngudi/ngay. Téng miic tiéu thu nhién liéu cho dun ndu
tai khu vuyc thanh thi dat 2,55 MJ/ngudi/ngay, thip
hon khoang 27% véi muc dugc ghi nhin trong nghién
ctiu trude day tai Ha Noi (3,49 M]/ngudi/ngay). Tuy
nhién, con s§ nay thdp hon déng k€ so véi muc tiéu
thu tai khu vuc thanh thi cia An Do (Garg va cs 2019)
(6-7 MJ/nguoi/ngay), cho thay sy khac biét trong théi
quen dun ndu, co ciu nhién li¢u st dung va loai thiét
bi sti dung.

Miic tiéu thu nang lugng cho dun néu tai nong thén
cao hon, dat 4,38 MJ/ngudi/ngay. LPG van chiém ty

trong 16n nhét (2,86 MJ/ngudi/ngay), tuy nhién mtc
do st dung céc loai nhién liéu truyén théng hiu nhu
cao hon dang ké so v6i khu vuc thanh thi, cu thé muc
tiéu thu cui la 0,45 MJ/ngudi/ngay, phu phdm nong
nghiép la 0,38 MJ/ngudi/ngay, than t6 ong la 0,55 MJ/
ngudi/ngay va than khac 0,14 MJ/ngudi/ngay. Diéu
nay dugc ly giai boi thuc trang tiép can LPG chua dong
déu, cting nhu théi quen st dung than va sinh khéi do
ngudn cung sn cé va chi phi thdp. Bén canh do, dinh
mtc tiéu thy LPG trén ddu ngudi tai khu vic nong
thon 16n hon khoang 32% so véi khu vuc thanh thi
c6 thé dugc ly gidi bang sy khéc biét vé hiéu qud ning
lugng ctia cac loai nhién liéu va thiét bi dun nau dugc
st dung trong cac ho gia dinh tai hai khu vyc.

Péng luu y 1a miic d6 tiéu thy nhién liéu, dic biét 1a
cac nhién liéu truyén théng tai khu vyc nong thon Ha
Noi thdp hon dang ké so véi mot sé nude trong chau
luc nhu An D6 va Nepal. Cu thé, mic tiéu thu cic loai
nhién liéu tai nong thon Ha Néi la 4,38 M]J/ngudi/ngay,
x4p xi moOt phan tu muc tiéu thu nhién liéu tai Nepal
(16,37 MJ/ngudi/ngay), mic tiéu thu cti tai nong thon
Ha Noi 1a 0,45 MJ/ngudi/ngay thip hon ding ké An
Do (30-40 M]J/ngudi/ngay) va Nepal (12,92 M]/ngudi/
ngay) (Garg va cs 2019; Rupakheti va cs 2019). Tuy
nhién, day van 1a cic ngudn phét thai 6 nhiém khong
khi cin dugc luu tam, ddc biét khi st dung cac loai bép
dun 16 thién hodc thong gi6 kém hiéu qua.

3.3. Phdt thdi cdc chdt é nhiém khong khi va KNK
tir hoat dong dun ndu dan sinh tai Ha Noi

3.3.1. Két qud vdc tinh phdt thdi cdc chdt 6 nhiém
khéong khi va KNK theo cdc loai nhién liéu

Dua vao két qua uéc tinh mtc do st dung nhién
liéu, mitc do phat thai cdc chit 6 nhiém khong khi
chinh bao gobm bui, cic chit 6 nhiém dang khi va cac
KNK phat thai tti dét nhién liéu trong hoat dong dun
ndu dan sinh tai Ha No6i dugc tinh todn va trinh bay
tai Bang 5.

Két qua kiém ké cho thdy hoat dong d6t nhién liéu
trong néu dén sinh tai Ha Noi trong nam 2024 da phat
théi mot lugng dang ké cac chit 6 nhiém khong khi.
Cu thé, lugng phit thai khi CO 12 10.690 tan, bui PM__
la 679 tén, hgp chét hiiu co dé bay hoi khong bao gém
methane (NMVOC) la 1.684 tdn, SO, 1a 685 tin va NO_
la 710 tdn. Mot diém ddc biét quan trong 1a phat thai
Benzo[a]pyrene (BaP) - mét chdt gdy ung thu manh
thuéc nhom hgp chat hitu co da vong thom (PAHs)
- dugc ghi nhan & mdc 130 kg/nam, trong khi téng
PAHs la 15 tdin/nam. Mac du mtic phat thai nay c6 vé
nho vé gid tri so v6i cdc chdt 6 nhiém khong khi khéc,
nhung muc do doc tinh va tdc dong lau dai cta BaP 1a
dang lo ngai, dac biét trong boi canh tiép xuc kéo dai
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Bang 5. Miic phat thai cac chat 6 nhiém khong khi va KNK tif hoat d9ng dun niu dan sinh tai Ha Noi

Théne s6 Ha Noi, 2024 Ha Noi, 2019 Ha Noi, 2017 Ha N0i,2012° Ha Noi, 2005
8 (Nghién ctu nay) | (Bang va cs,2022) | (Hung va cs, 2022) | (Huy vacs, 2021) | (Guttikunda,2008)
Chdt 6 nhiém khong khi
PMZ:‘" 679 2.175 1.500 1.512 -
(tdn/nam)
SO
(tﬁ'n/nfim) 685 37,51 - 1.369 358
O 10.690 15.906 . 27.371 -
(tdn/nam)
A»NO’S 710 735 730 540 307
(tan/nam)
NAI,\/IV(?C 1.684 - 5.320 4.682 -
(tdn/ndm)
PAHs
(tdn/ndam) 15 ) ) 29 .
BaP
(kg/ndim) 130 - - 262 -
KNK
CO
(1dn/nim) 704.719 - - 1.145.277 ;
CH
(td'n/m%m) 653 - 1.000 2.449 -
NO
( tén/ndm ) 433 - - 101 -

(-): Khong c6 s6 liéu; (*)Tinh tii s6 liéu phat thdi ddu ngudi va dan s6 nam 2012 trong nghién ciiu ctia Lai Nguyen

Huy va cs 2021

véi khoi bép tai cac ho gia dinh ndu bang cai hodc phu
ph&m noéng nghiép (rom ra) tai cac noi thong gié kém.

So v6i nam 2005, lugng phat thai SO, va NO, vao
ndm 2024 tang gan gip doi, trong khi d4n s6 Ha Noi
cung thoi diém ting khoang 2,9 14n. Giai doan 2005-
2012 ghi nhan sy gia ting ding k€ phat thai, dic biét
la SO, - mot chi thi phdn 4nh mtc do st dung nhién
liéu than. Trong giai doan tiép theo (2012 - 2024), téng
lugng phat thai cac chdt 6 nhiém c6 xu hudng bién
dong nhe: Tiang dan tit nam 2012 dén 2019 va sau dé
giam dang k€ trong giai doan 2019-2024, dic biét la
phét thai PM, , va CO véi mtic gidm 1,5 - 3 1dn. Déng
cht y, ndm 2024 ghi nhan muc phat thai thdp nhat d6i
v6i phan 16n cic chit 6 nhiém khong khi trong sudt
giai doan 2012 - 2024.

Su bién dong trong xu hudng phat thai c6 thé duge
1y gidi bdi cac thay d6i trong di liéu hoat dong, bao
gbébm quy mo6 dén s6 va co cdu va muc st dung nhién
liéu d&t. Du dan s6 Ha Noi trong giai doan 2012 - 2024
tang lién tuc, két qua thong ké ti modt s6 nghién ciu
cho thély da c6 su chuyén d6i rd rét ti cac loai nhién
liéu rdn (nhu than va cti) sang nhién liéu sach hon.

Bao cdo vé miic do tiép can va st dung cac loai nhién
liéu ctia cac nuiGe khu vic Trung A ndm 2018 ctia Ngan
hang Thé gidi cho thdy ty 1é ti€p cin v6i nhién liéu va
céng nghé dun niu sach tai Viét Nam ting tit khoang
47% nam 2010 1én gin 70% nam 2016 (World Bank,
2018). So sanh gitia ndm 2012 va 2024, viéc st dung
nhién liéu rdn cho dun niu tai ca khu vuc thanh thi va
nodng thon Ha Noi da gidm déng ké, trong khi muc st
dung LPG tai khu vic néng thon cé xu huéng gia tang
(Bang 3). Ngoai ra, su khac biét trong hé s6 phat thai
(EFs) stt dung gitia cac nghién ctiu cing anh hudng
dén két qua kiém ké. Trong khi cdc nghién ctiu giai
doan 2012 - 2019 chu yéu st dung hé s6 phat thai khu
vuc hodc qudc té, nghién ciiu ndm 2024 nay ap dung
chtt yéu hé s6 phat thai dugc xay dung dua trén diéu
kién thuc t€ tai Viét Nam va khu vuc, gép phan nang
cao do chinh xac ctia két qua udc tinh.

Déi véi phat thdi KNK, lugng CO, - KNK chinh -
phat théi ttt hoat dong dun ndu udc tinh 14 704.719 tdn/
nam, phdn dnh tiém ning déng gbp dang ké cta dun
néu dan sinh vao téng phét thai KNK do thi. Ngoai ra,
cdc KNK khdc nhu CH, (653 tan/ndm) va N,O (433
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tdn/ndm), du cé lugng nho hon,
nhung cé dong gop déng ké vao
qua trinh 4m lén cua toan cau
do tiém nédng gy hiéu ung nha
kinh cao.

So véi nam 2012, lugng phat
thai KNK trong nam 2024 da
giam dang ké, cht yéu nhd vao
viéc giam tiéu thu cac loai nhién
liéu truyén thdng, ddc biét la
than. Két qué nay cho thiy qua
trinh chuyén d&i ti céc loai
nhién liéu truyén théng nhu
than va cui sang cac dang nhién
liéu sach hon, dién hinh 1a LPG,
mang lai lgi ich kép: Khong chi
g6p phin lam giam phat thai cac
chét 6 nhiém khong khi gay hai
cho stic khoe cong dong ma con
giup cit gidm phat thai KNK, ho
trg cdc muc tiéu phat trién bén
ving va dng phé vé6i bién déi
khi hau.

Phén tich mdc do dong gop
tuong d6i cua cac loai nhién liéu
stt dung phé bién trong dun niu
dén sinh tai Ha Noi vao phét thai
cac chit 6 nhiém khong khi va
KNK (Hinh 2) cho thdy nhién
liéu sinh khoi, dic biét phu phdm
nong nghiép la mot trong nhiing
loai nhién liéu cé mtc phat thai
cao nhat trén mot s6 chi tiéu, néi
bat § PM,, va CO - nhiing chat
6 tac dong nghiém trong dén stic
khoe va chat lugng khong khi.
Cu thé, day la ngudn dong gép
chinh vao lugng phat thdi PM,
(66,47%) va CO (49,18%). Ngoai
ra, ddy cing la nguén phét thai
chinh ctia N,O, chiém 91,96%
téng lugng phat thai nay va déng
gop lan luot 14,41% va 12,30%
vao téng phat thai cia CO, va
CH,, gép phan vao hi¢u ting nha
kinh. Do ddc tinh chay khong
hoan toan va thiéu kiém sodt
trong dun niu, phu phim nong
nghiép dugc danh gia 1a nguon
phat thai dang lo ngai nhat trong
nhém nhién liéu khao sat.
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Hinh 2. Ty 1é (%) dong gép ctia cdc loai nhién liéu sii dung trong dun ndu
dan sinh vao t6ng phdt thdi cdc chdt 6 nhiém khong khi va KNK tai Ha Noi
trong nam 2024

Than t6 ong la nguén phat théi chinh ctia SO,, PAHs va BaP - nhiing chat
6 nhiém c6 tdc dong nghiém trong dén stic khoe ho hip va nguy cd ung thu.
Cu thé, viéc d6t than t6 ong cho qué trinh dun néu cé thé dong gép 1an lugt
54,02%, 44,84% va 53,45% vao tong lugng phat thai cia SO,, PAHs va BaP.
Nhu vay, méc du than t6 ong da bi loai bo ddn 6 Ha Noi tit ndm 2021, nhung
nhiing ghi nhan vé muc d6 dong gép ctia ngudn phat thai nay trong nghién
ctiu cho thay viéc duy tri thoéi quen st dung loai nhién liéu nay trong dun
ndu tai cdc ho gia dinh, dic biét trong cac khu bép kin, diéu kién thi€u khong
khiva khong c6 thiét bi kiém sodt khi thai cé thé gdp phan lam gia ting ddng
ké lugng phaét thai cac chét 6 nhiém khong khi.

Trong khi d6, méc du 1a nhién liéu dugc st dung phd bién nhit, LPG
thé hién muc phat thai thdp nhét trong hdu hét cic nhém chit 6 nhiém,
ngoai trit CO, va NO,. Cu thé, phat thai tif LPG chi chiém khoéng 6,20%
phét thai PM, .. Piéu nay dugc ly gii la do LPG c6 dic di€ém chay hoan
toan hon, nhiét tri cao va khong sinh ra tro hodc muoi than. Tuy nhién,
mtic phét thdi NO_ cao tli LPG (chiém 80,05% lugng NO_ phat théi) dugc
ghi nhén cting pht hgp véi cdc nghién ctiu trude dé clia Lebel va cs (2022)
cho thdy qué trinh d6t & nhiét do cao cd thé thic ddy hinh thanh NO_.
Nhu véy, ngoai trif mot s6 dong gop dang ké vé CO, va NO,, phat thai tit
LPG dugc xem la tuong déi than thién véi moi trudng, cho thiy hiéu qua
gidm phat thai khi st dung nhién li¢u sach nay.

Cuti va than khac c¢é miic phat thai thip hon so v6i phu phim nong
nghiép, nhung van 1a ngudn phat thai dang lo ngai cia mot s6 chit 6
nhiém. Cu thé, nhién liéu cti va than khdc déu c6 muc phét thai trung
binh dén cao d6i v6i SO,, CH, va NMVOC, dic biét than khic con la
ngudn phat thai 24,95% BaP, phan anh sy hién dién cta cdc hgp chat
thom da vong doc hai trong khoi d6t. Du day la cac nhién liéu sinh
khéi phé bién & vung nong thon, nhung viéc st dung lau dai véi hé
thong bép khong cé thong gid phu hgp sé lam gia ting nguy co méc
bénh ho hép va ung thu.

3.3.2. Phan tich phdt thdi theo thdi gian

Phén tich xu hudng bién dong s6 lugng ho gia dinh thyc hién hoat
dong dun nédu theo tiing khung gi¢ trong ngay tai Ha Noi cho thdy hoat
dong dun ndu c6 tinh chu ky rd rét, phan dnh thoi quen sinh hoat phé bién
ctia ngudi dan (Hinh 3a).
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Gio trong ngay

Hinh 3. Biéu do phan bé cia hoat dong dun ndu va phdt thdi PM, _ theo thdi gian trong ngay tai Ha Noi: a) Ty 1
(%) ho dun ndu theo gio trong ngay; b) Muic phdt thdi PM,  theo gid trong ngay

Cu thé, hoat dong dun néu tip trung cht yéu vao
ba khoang thai gian: Budi sdang (06:00 - 07:00), budi
tria (10:00 - 12:00), va budi t&i (17:00 - 19:00), trong
d6 khung gi6 budi t6i c6 s6 lugng hd gia dinh dun
ndu nhiéu nhat.

Phan tich théi quen dun ndu cta ngudi dan va xac
dinh ty 1& (%) s6 ho thuc hién hoat dong dun niu theo
tting khung gid trong ngay c6 y nghia quan trong trong
viéc udc tinh phat thai tic thoi (theo gid) va danh gia muc
d6 phoi nhiém ngan han trong khong khi xung quanh va
khoéng khi trong nha. Cac thoi diém dun niu cao diém
nhu budi trua va budi tdi ciing 1a luc miic do phat thai cac
chit 6 nhiém c6 xu hudng ting cao, déc biét tai cdc ho cd
st dung nhién liéu sinh kh6i nhu phu phd&m néng nghiép.
T phén b6 theo thdi gian trong ngay cua hoat dong dun
néu, muc phat thai theo thdi gian trong ngay dugc xdc
dinh. Vi du két qud phén tich lugng phat thai PM_ , trong
ngay (Hinh 3b) cho thay lugng phat thai PM, , 16n nhat la
200 - 470 kg/h, dién ra vao khung gio t6i tii 17:00 - 19:00.
Miic phét thai nay 16n hon khoang 1,5 - 3,5 lan muic phat
thai vao khung gio trua 10:00 - 12:00 (130 - 300 kg/h) va
gip 5 - 12 14n mtc phat thai vao khung gi6 sang 06:00 -
07:00 (40 - 50 kg/h).

4. KET LUAN

Nghién ctiu da udc tinh phat théi cdc chit 6 nhiém
chinh tt hoat dong do6t nhién liéu cho dun ndu dan
sinh (khéng bao gébm thuong mai) tai Ha Noi nim
2024, dua trén cac s6 liéu hoat dong thu thap tii khao
sat tryc tiép va hé so phat thai pht hgp véi diéu kién
dia phuong.

Két qua nghién ctiu cho thidy mtc tiéu thu nang
lugng cho dun néu cua ho gia dinh tai ndng thon cao
hon gdp doi so vé6i thanh thi. Phéan tich co ciu néing
lugng stt dung cho dun néu cho thay dién va LPG la
ngudn nang lugng chinh cho hoat ddong dun niu hing

ngay tai cd hai khu vuc thanh thi va ndng thon ctia Ha
Noi. Trong d6, LPG la nhién liéu phé bién nhat duge
stt dung bdi 66,8% ho gia dinh & khu vyc thanh thi va
79,5% ho gia dinh & nong thon, tuong duong mtc do
tiéu thu LPG la 2,16 MJ/ngudi/ngay tai thanh thi va
2,86 MJ/ngudi/ngay tai nong thon. Cac loai nhién liéu
truyén thong nhu than, cti va phy phdm néng nghiép
van dugc st dung, cha yéu véi vai trd nhién liéu bs
sung & ca thanh thi va nong thon. Mtc tiéu thu cac loai
nhién liéu nay do vy thdp hon nhung van chiém ty 1é
khoéng nho, dac biét & khu vic noéng thoén.

Két qua udc tinh phat théi cdc chit 6 nhiém khong
khi cho thdy dun ndu dan sinh la mét nguén gy phat
thai mot lugng 16n chat 6 nhiém khong khi tai Ha Noi,
cu thé: 679 tin PM, , 685 tdn SO,, 10.690 tén CO, 710
tin NO_ (tinh theo NO,), va 130 kg Benzo[a]pyrene
(BaP) - mot hgp chit gdy ung thu manh thuéc nhém
PAHs. T6ng lugng KNK phat sinh tit st dung céc loai
nhién liéu cho dun niu la 704.719 tin/nam CO,, 653
tin/ndm CH, va 433 tdn/ndm N, O.

Trong s6 cdc loai nhién liéu dugc st dung trong
dun nfu, phu phdm néng nghiép va than 5 ong 1a hai
nguon nhién liéu c6 muc phat thai I6n nhat cac chat 6
nhiém khong khi va KNK. Trong d6, phu phdm ndng
nghi¢p dong gdp t6i 66,47% phat thii PM, ., 49,18%
phét thai CO va 91,96% phat thai N,O; than t6 ong
lan lugt déng gbép 54,02%, 44,84% va 53,45% vao téng
lugng phét thdi caa SO,, PAHs va BaP. LPG la nhién
liéu sach nhat v6i hiéu sudt chdy cao va phat thai thap.
Do vy, viéc st dung nhién liéu truyén théng & nong
thon la mét trong nhiing thach thiic 16n cho viéc giam
phét thai tdng thé.

Phan bd phét thai theo thai gian trong ngay tucong
ung véi théi quen dun niu cta cac ho gia dinh cho
thdy phat thai sé tap trung vao cic khung dun niu
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chinh trong ngay 1a sang (tli 6:00-7:00), trua (10:00-
12:00) va dac biét la t6i (17:00-19:00).

Nghién ctiu cho thidy mtc do ¢ nhiém khong khi
phat sinh tif hoat dong dun néu dén sinh phu thudc
vao lugng va loai nhién liéu tiéu thy, co céu st dung
nhién liéu, va loai thiét bi st dung. Nhiing phat hién
nay cho thdy can tiép tuc ddy manh chinh sdch chuyén
d6i sang nhién liéu sach, ddng thai ho trg cdc giai phap
bép dun hiéu sudt cao cho khu vyc nong thon va ving
khé khédn, nhim giam thiéu phét thai khong khi doc
hai va cdi thién stic khoe cong dong.

Bén canh do, nghién ctiu khuyén nghi can tiép tuc
cap nhat, phat trién cac hé s6 phat thai thuc nghiém
theo diéu kién dia phuong va md rdng khao sat dé
nang cao do chinh x4c cho kiém ké phét thai.

Léi cam on: Nghién ciiu nay dugc tai trg béi Dai hoc
Bach khoa Ha Noi (HUST) trong dé tai ma so 1T2024-
TD-003m
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