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Tém tiat: O Viét Nam, cic nguén nhién liéu nhu than t6 ong, g cuii, chat thai rin nong nghiép, khi
hoa long (LPG) dang 1a ngudn néng luong chinh duoc sir dung dé dun nau hang ngay. Tuy nhién,
viée str dung cac ngudn nhién liéu nay ciing giy nén nhiéu van dé 6 nhiém méi trudng trong nha,
tac dong dén stc khoe con ngudi véi mirc dd khac nhau. Trong nghién ctru ndy, ham luong bui
PMio, PMz2s, PM; dugc quan tric bang thiét bji GRIMM 107-G (Grimm Technologies, Inc.,
Douglasville, GA, USA) trong qua trinh dun néu st dung cac loai nhién liéu khac nhau nhu than t6
ong, gb cui va LPG. Két qua nghién ctru cho thdy ham lugng bui trong phong bép ¢ xu hudng 1én
hon ham lugng bui & khong khi bén ngoai. Két qua do ciing cho thdy ham luong bui PMig, PMgs,
PM; khi dun néu bang cui c6 gia tri cao nhat, 1an luot 1a 305,7 + 105,3 pg/m?; 158,3 + 35,4 pg/mé;
1359+ 31,0 ug/m3 Ty 18 bui PMyo bén trong va bén ngoai (I/0) khi str dung bép cui, bép than va
LPG c6 gia tri lan luot 12 2,67; 1,18; 0, 92. Ham lugng bui cao trong cac phong bép 1a khong tdt

cho nhitng ngudi ndi tro va c6 thoi gian tiép xuc dai v6i ngudn chat 6 nhiém noi trén.

Tir khéa: O© nhidm khong khi trong nha, dun ndu, phong bép.

1. Tong quan

Theo nghién ctru ctia cac nha khoa hoc trén
thé gidi thi thoi luong con ngudi sdng trong nha
lai chiém chu yéu, dén 87% thoi luong trong
nha va dén 6% trong phuong tién co gidi [1].
Diéu d6 minh ching rang chat luong khong khi
trong nha 1a yéu t6 can phai dwoc quan tim
hang dau di v6i cude séng ciia nhan loai. Theo
két qua nghién ctru va bao cao tir t6 chirc Y té
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thé gi¢i (WHO), hang nim c6 khoang 7 triéu
ngudi chét vi ¢6 lién quan dén 6 nhiém khong
khi [2]. WHO (2014) ciing u6c tinh 6 nhiém
khong khi trong nha c6 lién quan dén 4,3 triéu
ngudi chét trong nim 2012 & cac ho gia dinh
nau in béng than, g6 va bép dun sinh khéi Udc
tinh méi dugc giai thich bang thong tin t6t hon
Ve phoi nhiém 6 nhiém trong 80 2,9 ty nguoi
song trong nha khi su dung gd ciii, than hoic
phan 1am nhién liéu ndu 4n chinh cta gia dinh.
Thém d6, cac bang ching vé vai trdo 6 nhiém
khong khi trong su pht trién bénh tim mach, ho
hap va ung thu. Diéu dang quan tam khi nguoi
nghéo, ngudi co thu nhap thip va trung binh
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phai st dung cac loai nhién liéu c6 muc phat
thai chat 6 nhidém khong khi 16n dé 1am ngudn
ning lugng. Khi dun nau, cin bép thuong la
khu vuc khép kin, thiéu diéu kién thoang khi
dan dén viéc khuéch tan chat 6 nhiém kém, ting
nguy co phoi nhiém déi v6i nguoi st dung. Tré
em va phu nir la nhimg nguoi thuong c6 nguy
co tiép xuc, phoi nhiém cao tr ngudn 6 nhiém
nay. WHO ciing canh bao gan 800.000 ca tir
vong do 6 nhiém khong khi trong nha xay ra &
tré em dudi 5 tudi va hon 500.000 ca tir vong
dbi v6i phy nir [3]. Nhimng sb liéu minh chimg
nhu vy cho thiy 6 nhiém khong khi trong nha
c6 mirc do tac dong rat 16n dén chét luong cudc
sdng va sicc khoe con ngudi; va nd can dugc
céc nha khoa hoc quan tim nghién ctru nhiéu
hon nita dé giam thiéu tac dong cua nguén 0
nhiém nay. Cé nhiéu nguon phat sinh 6 nhiém
khong khi trong nha, bao gom cac ngudn chat
ddt nhu dau, khi ddt, diu hoa, than da, than td
ong, gd, cac san phém thube 14; vat liéu xay
dung va dd nodi thit, tAim cach ngan cod chua
amiang, tham u6t hodc am udt, tu hoac dd noi
that 1am bang mot s6 san pham gb €p; san pham
dé 1am sach va bao tri; hé thong suol am va Iam
mat trung tdm va cac thiét bi tao 4m; céc nguon
ngoai troi nhu radon, thude trir sdu va 6 nhidm
khong khi ngoai troi [1, 4-13]. O nhiém khong
khi trong nha c6 thé co tac dong dang ké dén
sttc khoe con ngudi bao gdm cac tac dong truc
tiép va cip tinh (nhu mat, mii, di ung hong,
nhtc dau, chong mat va cac triéu chiing mét
moi khac) ciing nhu cac tac dong gian tiép va
mén tinh khac (vi du: bénh duong hé hap, ung thu
hodc suy nhugc nghiém trong hoac tir vong) [12].

O Viét Nam, trong cac bao cdo hang nim
clia cac co quan chii quan ciing dd dwa ra nhidu
bang chimg thuyét phuc vé tinh trang 6 nhiém
khong khi ngay cang tré nén x4u di [14, 15].
Diéu dang cha ¥ 1a trong cac bdo cdo mdi
truong qudc gia, chit lugng khong khi xung
quanh c6 ham lugng thong tin kha da dang va
kha diy di; Nhung nguoc lai, chit luong
khongkhi trong nha lai it hoac chua dugc chu
trong. Viét Nam cling chua ban hanh tiéu
chuan, quy chuin niao quy dinh gi4 tri nong do
chat 6 nhiém t6i da cho phép trong khong khi

trong nha. Mot trong nhiing 1y do cbt 13i 1a dicu
kién sb liéu, dir lidu chua c6 hodc chua diy du
dé danh gi4 mot cach toan dién, chinh xac.
Thém nita cac nha khoa hoc, cac nha quan ly
gan nhu chua quan tdm, cha y dén su anh
huong cia chét lugng khong khi trong nha.
Trong nha & day c6 thé dugc hiéu 1a trong cac
pham vi giéi han nhu nha &, van phong lam
viéc, cdc tda nha cong cong, khu mua sam,
trong cabin va xe ¢4 nhan .v.v. Hiéu theo cach
khac; theo muc 9 diéu 2 trong Ludt phong,
chéng tac hai cta thudc 14 thi trong nha 1a noi
¢6 méi che va c6 mot hay nhiéu birc tudng chin
hodc vach ngan xung quanh [16]. Cac nghién
ctru khoa hoc dugc xuét ban trén cac tap chi
trong nudc va qudc t& vé 6 nhiém khong khi
trong nha ¢ Viét Nam con han ché, trong d6 c6
cong trinh nghién ctru ctia Ellegard (2010). Bai
b4o nay trinh bay dir lidu diéu tra vé muc do
hiéu biét, nhan thic cia nguoi dan va hién
tugng chay nudc mit (c6 lién quan dén ham
luong bui va nong do CO) trong qua trinh st
dung bép dién va bép than t6 ong tai cic quin
Thanh Xuan, phuong Thanh Nhan va phuong
Hang Budm, thanh phd Ha Noi [5]. Tuy nhién
cac moi quan tdm sau hon, da dang hon lai chua
duoce tiép tuc nghién ctru. Vi thé ngudn 6 nhidm
dang nay van con 1a mdi lo ngai.

Xuat phat tir nhitng thuc trang trén, nghién
ctru nay duoc thuc hién véi muc tiéu tong quat
1a danh gia anh huong cua viéc dun nau bang
nhiéu loai nhién liéu dén chit lugng khong khi
trong nha va suc khoé cong déng. Muc tiéu cu
thé nham danh gia viéc dun nau bang cac loai
nhién lidu khac nhau c6 mirc phat thai chét 6
nhidm khéng khi ¢ mirc do nao? kha ning tiép
xuc dén dau? kha nang phoi nhiém ¢ mirc nao?
Ham luong bui (bao gom PMio, PMzs, va PMy)
duoc quan tric ca trong va ngoai phong bép
dugc phat sinh khi st dung cac loai nhién liéu
dun niu phé bién nhu LPG, than td ong, cui.

2. Phwong phép quan tric

Pé lua chon duoc ’Vi tri quan tric thich hop,
viéc c6 dugc phong bép c6 st dung dong thoi 3
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loai bép dun voi 3 loai nhién liéu khac nhau
(LPG, than to ong, cui) 1a rat kho khan. Nghién
clu ndy tdp trung quan tric dong thoi ham
lugng bui trong khong khi, bao gom bui PMyg,
PMzs, va PM; ca trong va ngoai phong bép
duoc phat sinh khi st dung cac loai nhién li¢u
dun niu phé bién nhu LPG, than td ong, cui. pé
giam thiéu anh huéng boi sy ton luu khi thai
gy nhiéu loan s6 liéu quan trac, mdi ngay chi
st dung mot dang nhién li€u dun nau duy nhéat.
Ham luong bui dugc quan tric b?mg thiét bi 1§y

A,
5]

mau bui GRIMM 107-G (Grimm Technologies,
Inc., Douglasville, GA, USA). Cac thiét bi quan
tric duoc dat trén cac chan gia dd, c6 d6 cao 1 -
1,5m so v&i miat dat. Khoang thoi gian trich
xuat s6 liéu duoc cai dat 5 phit cho mdi s6 licu
quan tric. C6 2 thiét bi GRIMM 107-G da duoc
kiém dinh, dam bao tiéu chuin va muac do déng
nhét, dugc bd tri quan tric déng thoi ham lugng
bui ca bén trong va bén ngoai bép dun. So dd vi
tri quan tric dugc mdé td nhu Hinh 1.

2222]
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Hinh 1. So d b6 tri thiét bi quan tric chét luong khong khi bén trong va bén ngoai khu vuc bép dun.

3. Két qua va thio luin

3.1. So sanh ham lwong bui bén trong va ngoai
bép khi sir dung cdc logi nhién liéu dun ndu
khac nhau

Bang 1 mé ta sb lidu théng ké duoc trong
qua trinh quan tric ham lugng bui PMy, PM2s
va PM; dong thoi ca bén trong va bén ngoai
phong bép khi dun nau co sir dung cac loai
nhién li€u khac nhau. Nhitng hat bui cé kich
thudc nhoé thuong duge chu trong trong nghién
ctru chét lugng khong khi do chung ¢6 kha ning
di sau vao hé thong ho hip va anh hudng dén
cac co quan ho hip [2, 5, 11, 12]. Ham luong
bui PMyo trong bép khi dun cui, dun than té ong
va bép gas (LPG) c6 mirc phat thai twong tng la
305,7 + 105,3 pg/m?®; 96,8 + 66,3 ug/m?®; 103,7
+ 252 pg/m®. Qua d6 c6 thé thdy ham luong
bui PMyo phat sinh khi st dung cii dun la rat
16n. Khi dun ndu bang cui, ngudi nau bep
thuong c6 thém hanh dong th01 gi6 khi can
ngon lira bung chay manh hon, cip nhiéu nhiét

hon; vi vay v0 tinh hoat dong nay lam phan tan
lugng tro vao khong khi, lam ting ham lugng
bui tic thoi. Trong khi d6 néu dun ndu bang
than t6 ong hodc LPG thi khong can hoat dong
nay. Trong nghién ctru ndy, diéu dang ban luin
la ham luong bui PMig phat sinh khi st dung
LPG dé dun nu lai co gia tri cao hon ca khi st
dung cui dun. Tuy nhién mot s6 nghién ctru di
canh bao c6 thé ¢ truong hop ham luong bui
bén trong bi anh huong badi yéu té d6 chinh tir
bén ngoai [17, 18]. Nhu vay mac du gia tri ham
lugng PMio do duge khi sir dung LPG dé dun
nau cé gia tri cao hon khi st dung than, tuy
nhién n6 c6 thé do anh huéng bdi PMy tir bén
ngoai xam nhdp vao phong bép [18]. Hién
tuong nay dugc phan tich sdu hon nho ty 1€
ham lugng bui bén trong va ngoai bép dun
(Bang 2) duoc ban luin phan sau. Gia tri PMyo
& moi truong khong khi xung quanh thoi diém
d6 cling 1a 112,6 pg/m?®, 16n hon so véi gia tri
81,7 pgo/ m3 ¢ moi truong khong khi xung quanh
khi dun nau bang bép cui. Va khi d6 chung ta
can tinh thém ty 1¢ 1/O, nghia 1a gi tri so sanh
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mirc d6 chat 6 nhiém do 6 bén trong va bén
ngoai phong bep Ciing can chi y vi day la qua
trinh quan trac thyc té nén khé c6 thé khdng ché
tat ca cac diéu kién ¢ muc ly tuong nhu &
phong thi nghiém; Do vay ham lugng bui ciing
¢6 thé anh huéng do cac hoat dong khac nhu
bui phat sinh tir qua trinh chuan bi nguyén vat
liéu dun nau, thyc pham, di lai, nhoém bép. Bang
1 ciing d4 cho chiing ta thay ty 18 /O ciia PMio
khi str dung cui, than t6 ong va LPG dé dun nu
lan luot 14 2,67; 1,18 va 0,92. Két qua nay cho
thay khi str dung bép cui, ngudi lam viéc trong
bép dun bi anh huong su phoi nhiém bui PMio

16n hon rat nhidu so véi cac truong hop st dung
bép than t6 ong va LPG. Mot diém dang chu y
nira 1a gia tri n (dai dién khoang thoi gian lay
mau, mdi sb liéu twong dwong 5 phut dun nau)
trong Bang 2 cho thdy khoang thoi gian dun
nau khi sir dung LPG (n = 25) di rat ngan duoc
rat nhiéu so v6i khi dun nau bang bép ciii (n =
39) va bép than (n = 60). Do bép dun bang LPG
cho nhiét lugng cao va vén hanh dé dang hon,
tao diéu kién thuan lgi hon cho ngudi sir dung.
Pic diém nay ciing dang luu tim trong quéa
trinh tinh mic do phoi nhiém cua nguoi sir
dung & cac coOng trinh nghién cGu sau.

Béang 1. Ham lugng bui khi dun néu cac loai nhién liéu khac nhau (don vi: ng/m?®)

Loai bép, . PM1o PMas PM;

vi tri quan tric AVE. ME. SD. AVE. ME. SD. AVE. ME. SD.
s Béntrong % 3057 3001 1053 1553 1568 354 1359 1381 31,0
§~ Bén ngoai 1147 70,5 143,77 410 364 189 285 298 79

Bén trong 5 %8 774 663 396 263 190 301 164 175

Q§~§ Bén ngoai 81,7 665 500 322 273 197 216 161 163

Bén trong 1037 969 252 529 553 94 41,6 426 717
——— 25
g Bén ngoai 112,6 939 441 592 582 165 439 448 99

Ghi chu: Cac gi4 tri AVE. (trung binh); ME. (trung vi); SD. (d6 1éch chuan).

Hinh 2 biéu dién toan bd qua trinh quan
trac, bao gém ca thoi diém khoi dong thiét bi
quan tric (lic ndy chua bat bép dun) va ca
nhing thoi diém sau qua trinh dun ndu. Truong
hop st dung bép ciii (cot doc bén trai) cho thdy
ham luong bui bén trong bép ludn & mirc cao
(I/0 = 2,67) va thé hién r5 & ham luong bui min
PM_5s va siéu min PM;. Trong truong hop dung
bép than to ong, ham luong bui ting cao dot
bién va dat gia tri cuc dai Cmax = 1,537 pg/m?.
Nhu vdy c6 thé thiy dbi véi bép than td ong,
thoi diém nhém 16 1am phat sinh ham luong bui
rat 16n; Sau d6 khong can qua trinh tic dong
nhiéu nhung than van tu chay va sinh nhiét, vi
vay lam giam qua trinh phat sinh bui.

3.2. So sanh ty I¢ bui phat sinh khi sir dung cdc
loai nhién liéu dun nau khac nhau

Trong cac thanh phan 6 nhiém khong khi,
bui 1a nhan t§ dugc quan tim nhiéu nhéat [14,
15]. Thanh phan hoa hoc trong hat bui ciing 1a
dac tinh quyét dinh tdm 4nh huong dén sic
khoe cong dong khi bi phoi nhiém [2, 9, 12].
Bang 2 cung cip thém cac thong tin vé ty 1&
PM2s/PM1o va PMi/PMy tinh toan dugc trong
qua trinh quan tric khi str dung cac loai nhién liéu
dun nu khac nhau.

Ty 18 PM2s/PMyo thay doi tir 0,36 dén 0,53,
trong khi d6 PMi/PMy thay doi tir 0,26 dén
0,44. Ty 1€ PM25/PMyo trong nghién ctru tuong
duong va&i cac nghién ctru ¢6 trudc cua Begum
va nnk (2009) va Cachier va nnk (1998).
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Hinh 2. Ham luong bui (PMio, PMys, va PMy) bén trong va bén ngoai khu vuc bép dun
khi str dung cac loai nhién li¢u khac nhau.

Céc loai nhién liéu cip thap (than, cui) chira
luwgng 16n hydrocacbon trong trong lugng phan
tir, do vay tao ra néng d0 cao carbon hiru co
trong qua trinh d6t chay [18]. Piéu nay din dén
ham luong PMas tang, kéo theo ty I¢
PM.5/PMyp tang 1én. Khi sir dung sinh khdi (gd,
canh va 14 cdy, cac san phim phu nong nghiép
khac, v.v.) thuong chira mot phan dang ké tro
v6 co 1am phat sinh tro cac hop chit ngoai cac
san pham phu hitu co dwoc san xudt boi dét

chady khéng hoan toan [18]. Ty 1é cac loai bui
cling c6 thé lién quan dén hoat dong dun nau;
Khi ngudi niu bép cii co thém hanh dong thoi
gi6 véi mong mudn ngon lira chay bung to hon,
cAp nhiéu nhiét hon; Hanh dong nay lam phan
tan lugng tro vao khong khi, lam tdng ham
luong bui tirc thoi. Trong khi d6 néu dun niu
bang than t6 ong hodc LPG thi khong can hoat
dong nay.

Bang 2. Ty 1€ cac loai bui khi str dung cac loai nhién li¢u khac nhau

Logibép, PM2s/PMiy  PMi/PMi;  1/O (PMyo)
vi tri quan trac
‘s Béntrong 0,51 0,44
S, : 2,67
R Bénngoadi 0,36 0,25
- Béntrong 0,41 0,31 118
‘§ 8 Benngoai 039 0,26 ’
Béntrong 0,51 0,40
O] : 0,92
Q. Bénngodi 0,53 0,39

Ghi cha: 1/0 (PMuo) - 1 1é hiam leong bui PMg bén trong bép

/ bén ngodi bép.
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4. Két ludn

Ham hIQ'l’lg bui PMiy, PM3s va PM; dlIQ’C
quan tric dong thoi ca bén trong va bén ngoai
phong bép khi dun nau coé sir dung cic loai
nhién liéu khac nhau nhu g cui, than t6 ong va
LPG. Két qua cho thdy ham luong PMp rit cao
trong bép khi sir dung ciii dun. Tuy nhién & giai
doan chuan bi, nhom 10, hoat dong nham khai
dong bép dun than 1am phat sinh lwong 16n bui.
Ham lugng bui bén trong nha cé sy anh huong
boi bui tir khong khi xung quanh xam nhép vao.
Qué trinh dun nau bang LPG cho thay thoi gian
dugc rat ngin di kha nhiéu, lam giam ham
lugng bui phoi nhiém trong qua trinh dun nau.
Trong cac nghién ctru tlep theo can phan tich
thém vé hiéu qua kinh t& - méi trudng khi dun
niu bang cac loai nhién li€u khac nhau nhu vay.
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Nghién cuu nay duoc tai trg boi Trudng
bai hoc Khoa hoc Ty nhién trong dé tai ma sb
TN.18.20. Qua day cac tac gia cling xin chan
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Tryc, tinh Nam Dinh) da tao diéu kién thuan lgi
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Particulate Matter (PM1o, PM2s, PM3) indoor Pollution
by Using Different Fuel Materials

Hoang Anh Le, Dinh Manh Cuong, Nguyen Thi Kim Anh

Faculty of Environmental Sciences, VNU University of Science,
334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: Coal, wood, agricultural waste, and liquid petroleum gas (LPG) are among the major
fuel materials used for cookstove in Vietnam. However, the use of these energy sources is
controversial since they are also the sources of hiden indoor air pollution which could adversely
impact human health. In the present study, particulate matter concentrations (PMao, PM.s, PM1) are
monitored by GRIMM 107-G (Grimm Technologies, Inc., Douglasville, GA, USA) throughout cooking
time using different fuels such as coal, wood, and LPG. The results show that the indoor
concentrations of particulate matters tend to be higher than those of ambient air. Among the
distinguished fuels, wood produces the highest PM1o, PM2s, PM1 concentrations, up to 305.7 + 105.3
Hg/m3; 158.3 + 35.4 pg/m3; 135.9 + 31 pg/m? respectively. The PMyo indoor and outdoor ratios during
cooking time using different fuels such as coal, wood, and LPG are 2.67; 1.18; 0.92 respectively.
These high concentration of particulate matters in the kitchen is harmful for people, especially the
wives in the household who have longer exposure time to those pollutants.

Keywords: Indoor air pollution, cookstove, kitchen room.



