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Tém tit

Triu 12 16p vé ngoai ctia hat lia va dugc tach ra trong qud trinh xay xat va dudc xem 12 ngudn nhién liéu dugc
st dung phd bién d€ néu in tai cdc viing nong thon. Triu khong phat sinh lién tuc ma tap trung cao diém vao
cdc vu thu hoach lda. Chinh vi vay, lugng triu du thira tré thanh nguon rac thdi phai x& ly. Hién nay phuong
phép phd bién dé xi ly triu van 1a dot déng. Qua trinh nay san sinh ra bui va cdc chét thai gép phan gay 6 nhiém
moi trudng va tic dong dén siic khoé con ngudi. Véi muc tidu xay dung hé s6 phat thai clia cac chit thai tir hoat
dong dbt triu, phuc vu cho cong tac kiém ké, ddnh gia mifc d6 phat thai, thi nghiém mo phéng hoat dong d6t hé
trdu da dugc thuc hién trong quy md phong thi nghiém. Nghién ctiu da st dung hé thdng thap dbt va tién hanh
do dac nong do cac chit khi 6 nhiém dua trén cdc giai doan thudng xdy ra trong qud trinh d6t triu bao gdm
danh Itta, chay 4m 1 va suy tan. Trong subt qu4 trinh thuc hién thi nghiém, mdy Testo 350-XL dugc dung dé
do CO,,CO,NO, NO, va Sibata Model GT-331 dugc dung d€ x4c dinh ham lugng bui phat sinh theo céc giai
doan khic nhau ctia qua trinh dot. Dya vao nong do phat thdi, hé s6 phat thai ctia cac chiat CO, CO,, NO,, SO,
va TSP da dugc tinh toan. Két qua 1an lugt 1 113,84-120,66 g/kg; 908,715-936,562 g/kg; 0,0125-0,014 g/kg;
0,038-0,118 g/kg va 1,818-2,435 g/kg. Hé s6 phat thai nay 1 ¢ sé d€ so sanh miic do phat thai giiia viéc thai
b triu bing phuong phap dbt véi cac phuong phap chuyén tru thanh ning lugng khac nhau phuc vu cho viée
ra quyét dinh nham ting ty 1& st dung trau tai dia phuong.

Tir khod: hé s6 phat thai; phong thi nghiém; triu; cac chét khi 6 nhiém.

RESEARCH ON DETERMINATION OF AIR POLLUTANT EMISSION FACTORS FROM RICE HUSK
BURNING IN LABORATORY

Abstract

Rice husk is the outer layer of rice grain and is separated during milling. Rice husk is not continuously gen-
erated but concentrates on rice harvests. Therefore, excess rice husk becomes a waste source to be treated.
Currently, the common method for handling rice husk is still pile burning. This process produces dust and air
pollutants that contribute to environmental pollution and impact on human health. To build emission factors of
air pollutants from rice husk burning, simulative experiments of rice husk open burning has been carried out in
the laboratory scale by using a burning tower system. During the experiments, the Testo 350-XL was used to
measure CO,, CO, NO, NO, and Sibata Model GT-331 was used to determine TSP. Based on the emission con-
centration, the emission factors of CO, CO,,NO,, SO, and TSP were 113.84-120.66 g/kg, 908,715-936,562
g/kg; 0.0125-0.014 g/kg; 0.038-0.118 g/kg and 1,818-2,435 g/kg, respectively. These emission factors are the
basis to compare the emission level between rice husk disposal by burning with other utilization methods to
change rice husk into different energy. They are also used to make decisions to increase the rice husk using rate.

Keywords: emission factors; laboratory; rice husk; air pollutants.
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1. it van dé

Triu 12 mot trong nhitng phu pham chinh clia qua trinh san xuét gao. Két qua phong van chi mot
s6 nha mdy xay xat tai thanh phd Can Tho va tinh An Giang cho thiy ty 1¢ trAu chiém khoing 20%
trong luong lda, dy cling 1a hé s6 dudc st dung dé€ udc tinh lugng triu phét sinh tai cic qudc gia c6
san xuit lia gao [1-3]. Hién nay, trAu dudc dung d€ siy lia, san xuit cti trdu, ban cho céc 1o gach,
st dung trong dun niu tai cdc co s6 ti€u thii cong nghiép va ho gia dinh... Tuy nhién, lugng st dung
nay kha nhd so véi lugng phat sinh hang nim dic biét 13 ving ddng bang séng Ctiu Long [4]. Thanh
phan nguyén t6 chinh cda trAu gdm c6 C (65,13%), N (1,87%), O (28,51%) va Si (4,48%) [5]. Do d6
khi @6t trdu 1am phét sinh khéi, bui va cic chit khi gép phan gy 6 nhiém moi trudng khong khi va
stic khoé con ngudi dic biét khi hau hét cdc vi tri d6t naim canh nha mdy xay xat trong khu cén cu.
Nhém chit chinh giy 6 nhiém khong khi tit hoat dong dbt hd triu gom cé: CO, NO,, SiO,, NMHC
(hydrocacbon khong c6 metan), VOC; (cac hop chét hitu co dé bay hdi), TSP (bui tong), PM, PM; 5.
Céc nghién ctu cho thiy khi d6t sinh khdi, c6 dén 90% céc bon dudc gidi phéng vao khi quyén tao
thanh CO va CO,, it hon 5% cac bon dudc giai phong ton tai trong céc hat bui [6, 7]. Ngoai cic chit
thai trén, khi polycyclic aromatic hydrocarbons (PAHs) ciing dugc phat hién trong qua trinh dét sinh
khdi [5-10]. Myanma, Thdi Lan, Campuchia va Viét Nam 12 nhiing qubc gia déng gép luong phat
thai nhiéu nhét tit qua trinh dot sinh khéi [11, 12].

Hé sb phat thai (Emission Factor — EF) 1a mot dit liéu rat hiéu qua dé wéc tinh mic do phat thai
cdc chit 6 nhiém khong khi va dang dudc sif dung rong rii phuc vu cong tac kiém ké phat thai & nhiéu
nudc trén thé gidi. Tai My viéc xdy dung hé s6 phat thai da dudc nghién cifu va 4p dung tii rit s6m
véi bo tai liéu AP-42 [13]. Dén nay bo tai liéu AP - 42 van tiép tuc dudc cap nhat, bd sung va dudc
st dung nhu mot tai liéu chinh théng vé thong tin hé sb phat thai. Nim 1993, T chiic Y té thé gi6i
(WHO) ciing da xuét ban bd tai liéu “Danh gia ngudn 6 nhiém dét, nudc, khong khi” [14]. Tai lidu nay
bao gdm cdc s6 lidu vé hé s6 phat thai 6 nhiém tir cac hoat dong sin xuit khic nhau v huéng din thuc
hién kiém ké ngudn thai. Cc hé s6 phat thai nay dudc st dung rong rii dén nay ma chua dugc cip
nhat. Nim 2006, Uy ban Lién chinh phi vé Bién d6i khi hau (IPCC) ciing da ban hanh mot bo tai liéu
huéng din vé phuong phdp tinh miic do phat thai tit hoat dong dét hd rac thai [15]. Niam 2009, Cuc
b4o vé méi truong chau Au (EEA) ban hanh sach huéng dan kiém ké phat thai chit 6 nhiém khong
khi. Phién ban mdi nhit hién nay dudc cap nhat vao nim 2016 [16]. Tai Chau A, hién nay hau hét
cdc nudc déu chua c6 bd hé sb phat thai riéng, dic biét trong linh vuc dot phu pham noéng nghiép. Tai
Viét Nam, dd c6 mot sd nghién ciiu xay dung hé sd phat thii do dot hd rom ra, tuy nhién hé sb phat
thai lién quan dén d6t triu van chua dugc nghién ctiu mic di hoat dong nay con dién ra phd bién dic
biét tai khu vic Pdng bang song Citu Long [17-19]. Thém vao d6, viéc sit dung EF clia nudc khac
vao Viét Nam dé€ thuc hién kiém ké phat thai do hoat dong dot trau c6 thé giy ra sai s6. Nguyén nhan
do hé s6 phat thai & cic nuSc khic nhau phu thudc vao trinh d6 cong nghé, dic diém moi trudng, dic
di€ém nguyén, nhién liéu dét... Chinh vi vdy viéc xdy dung hé s6 phat thai trong diéu kién ctia Viét
Nam 12 rit can thiét. Trong nghién ctiu nay, hé s6 phat thdi ctia cdc chit CO, CO,,NO,, SO,, TSP tit
dbt trhu dugc xac dinh & quy md trong phong thi nghiém. Céc chét thai khac nhu PMo, PM, 5, VOCs,
PAH sé& dudc trinh bay trong mot nghién ciiu khic trong mdi lién hé giita tic dong clia cac chét thai
phét sinh dén stic khog.

2. Phuong phap nghién ciru

2.1. Phuong phdp bo tri thi nghiém dot
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Trong nghién ctfu ny hé s phat thai cac chit
6 nhiém tir hoat dong dét trdu dugc thuc hién dua
vao phuong phdp mo phong hoat dong dbt & quy
mo phong thi nghiém. Pay la phuong phép tiép
cin mo6 phdéng hoat dong dbt trong diéu kién c6
ki€m sodt [20, 21]. Thi nghiém st dung hé théng
thap d6t dugc thiét ké nhu Hinh 1 va dudgc thuc
hién tai phong thi nghiém Trung tdm nghién cidu
va phat trién (R&D), Vién Khoa hoc va Cong nghé
moi truong, Truong Pai hoc Bach Khoa Ha Noi.
Hé thong thap dbt dung d€ d6t miu trdu va vi tri
thu khi thai dugc thiét ké phu hgp nham han ché
cic tdc dong ctia cac yéu t6 ngoai vi dén nhiét do
chdy va lam loang dong khi. Thép dét c6 chiéu cao
4,28 m, ctra iy mau c6 dudng kinh d = 110 mm,
kich thuée dat di d€ dua cung lic céc dau do nhu
dau do nhiét do, dng pitot va dau do liy mau. Hé
théng c6 bo phan vit nang khoang 50 mm nhim
dam bao cung cip di luong khong khi phuc vu
cho qua trinh chay.

Thi nghiém nay tién hanh dua trén céc giai
doan thudng xay ra trong qud trinh dét bao gom
gia nhiét va chdy am 1. Sau khi dua vao thap dot,
triu trai qua qua trinh gia nhiét va bat dau chuyén
sang giai doan chdy, lic nay bui, khi va cdc chét
bay hoi trong khi thai sé dudc giai phéng. Sau qua trinh chdy két thiic, lugng nhiét trong tro trdu con
cao nhung lugng khi bit diu gidm din. MAu tréu ctia giéng lda dudc trong phd bién (IR504) dugc thu
thap tai 3 nha mdy xay xat khac nhau trén dia ban tinh An Giang va Can Tho. Cac mau triu nay c6 do
4m 14%, day 1a yéu cau 4m do ctia lda trude khi dugc xay xat. Trudc mdi lan dét, 3 mau triu tai thu
duogc tai 3 nha mdy xay xat dugc tron déu va can dé xac dinh khéi luong ban dau (khoing 2kg/mau).
Sau khi 1dp dit va hiéu chinh thiét bi, tién hanh dwa dau do cta thiét bi sao cho hudng thing géc so
v6i phuong chuyén dong ctia dong khi vao ciia 1dy mau. Khéi sinh ra sé di theo dudng dng khéi thoat
ra ngoai. Viéc do dac dudc thuc hién khoang 5-10 phiit/lan. Thiét bi do nhanh dung trong nghién
cifu nay gom Testo 350-XL, day 1a thiét bi do nhanh khi thai x4ch tay da niing. Testo 350-XL chuin
c6 thé do O,, CO,NO,NO,. Ngoai ra, ta c6 thé thém vao cdc dau do cdc chét khi khac nhu: C(H,,
NOjow> COjow, SO, hoiic CO, bing tia hdng ngoai. Dai do ctia mdy cho ndng do ctia CO,NO,, SO,
1an lugt 1a 0 — 10.000 ppm, 0 — 500 ppm, 0 — 5.000 ppm véi dd chinh xidc +5% cia gid tri do. Testo
350-XL con c6 thé dudc st dung doc 1ap nhu mot thiét bi cAm tay do 4p suit chénh 1éch, nhiét do, do
4m, van toc ludng khi... Ngoai ra mdy do va dém bui Sibata Model GT-331 (Nhat Ban) ciing dudgc st
dung d€ x4c dinh ham ludng bui phat sinh. Thiét bi ndy cung cip cic phép do nhanh vé ndng do bui
PM;, PM, 5, PM7,PM|( va TSP cling mdt thdi diém. Trong nghién ctiu nay, thi nghiém dét dugc lap
lai 3 lan.

Hinh 1. Hé thong thuc t& chup hiit thuc hién dot
trong phong thi nghiém

2.2. Phuwong phdp xdc dinh hé sé phdt thdi
Hé sb phiat thai cia mot chat khi gay 6 nhiém cu thé dai dién cho lugng khi d6 phat thii trén mot
don vi trong lugng ctia nhién liéu dét [22]. Hé s6 phat thai ctia cac chit khi 6 nhiém dudc tinh todn
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theo cong thiic dudc phat trién bdi Guoliang va cs. [23].
- B6i v6i khi, hé s6 phat thai (EF;) dudc tinh theo cong thiic:

1073 (U i
EF; = — AuCi——dt 1
i mra Jyg sU 122’4 (D

trong d6 EF; 1a hé sb phat thdi ctia chat i (g/kg); m 4 12 khdi lugng mau dugc st dung trong thi nghiém
dbt (kg); 7o 1a thoi gian bat diu ctia thi nghiém dét (phuit); 7, 1a thdi gian két thic cta thi nghiém dbt
(phut); A, dién tich éng khéi (m?); u 1a tbe do khi trung binh (m/phiit); C; 1a ndng do ciia chit i
(mg/m?); w; 1a khéi lugng phan tit ciia chét i.

- Dbi véi bui, hé sb phat thai (EF;) dugc tinh theo cong thiic:

EF; = —Au—"n=! )

trong d6 EF; 1a hé sb phat thai ctia bui (g/kg); my; 1a khbi lugng bui trén gidy loc sau khi 14y mau (kg);
Vo 1a Iuu lugng khi (m3/ph1’1t); n la ty 1€ sol khi trong bui (%) — nrsp = 100%:; T; 1a nhiét d6 khong khi
xung quanh tuyét d6i (°C); T, 1a nhiét do trong 6ng khoi tuyét ddi (°C).

3. Két qua va thao ludn
3.1. Noéng dé cdc chdt khi 6 nhiém phdt sinh tit hoat dong dot trdu trong phong thi nghiém

Qua trinh do dac nham xéc dinh ndng d6 cac chit khi 6 nhiém dudc tién hanh theo 4 giai doan:
Tru6c khi dbt/gia nhiét; Giai doan 1 (sau d6t 30’ va sau dot 45”); Giai doan 2 (sau dét 1h15° va sau
dot 1h30%); Két thuc dbt.

Hinh 2-5 biéu dién su thay ddi nong do cic chit 6 nhiém theo thdi gian d6t va dic diém cia quai
trinh chdy, ndng do cac chét khi 6 nhiém c6 xu hudng dat cuc dai & thdi diém sau d6t 45 phiit. Nong
do CO, CO,,NO;,, SO, gilta cac miu khong c6 su khdc biét dang ké, cu thé la:

- Khi CO: Néng d6 CO ciia mau trdu M1 c6 gid tri 1a 1.271.100 pg/m>. Déi v6i miu triu M2,
ndng d6 CO sau 45° dbt trdu dat gia tri 1.332.660 ug/m?>. Gid tri ndng do ctia CO dbi v6i miu M3 la
1.227.780 pg/m>.

- Khi CO;,: Sau 45’ tién hanh thi nghiém, ndng d6 CO, tai mau M1 cao nhét véi gid tri 12 8.449.814
ug/m?, ting 2,056 1an so véi thdi diém dbt sau 30°. Nong d6 CO; do dudc khi tién hanh thi nghiém
trén miu M2 sau 45’ 12 8.386.309 pg/m?, ting 2,07 14n so véi thoi diém d6t sau 30°. Mau M3 dat gia
tri ndng d6 CO, cuc dai véi gid tri 12 8.322.804 ug/m? tuy cao gip 2,086 1in so véi ndng do do & thoi
diém sau khi dt 30’ nhung thap hon so véi ndng do CO, phit thdi & hai thi nghiém con lai.

- Khi NO,: ndéng dd NO, trong toan bd qua trinh thuc hién thi nghiém trén cac miu triu déu nam
trong gidi han cho phép ctia QCVN 05:2013/BTNMT [24]. Nong do NO, c6 gid tri cuc dai sau 45’
@6t triu 1a 102,084 ng/m? khi tién hanh thi nghiém trén miu M1, cao gip 4,8 1an so v6i ndng d6 moi
truong nén va ting 44,8% so véi ndong do CO, tai thdi diém sau d6t 30°. Nong dd NO, ctia mau M2 &
cling thoi diém c6 gid tri 1a 96,632 pug/m?>, cao hon so ndng dd NO, trude khi dbt trau 4,3 1an. O mau
M3, ndng do NO, do dudc lic nay 1a 91,368 pg/m?, ting 1,78 14n so véi thdi diém do sau dbt 30,

- Khi SO;: SO, phat sinh cao nhét trong qué trinh dot tru 1a tai thdi diém sau dot 45°. Tai thoi
diém nay, ndng d6 SO, ctia miu M1 c6 gia tri 1a 189,82 pg/m>, cao hon so v6i ndng do nén 2,3 lan
va ting so véi thdi diém trude d6 24,25%. Dbi véi mau M2, ndng do SO, do dudgc 1a 199,64 pg/m>,
cao hon so véi thdi diém dbt trau dudc 30’ 1,47 1an. SO, do dudc khi thi nghiém trén mau M3 tai thoi
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diém sau dbt 45’ ¢6 gid tri ndng do 1a 210,386 ug/m’, ting 77,26% so véi ndng dd SO, do tai thoi
diém sau d6t 30° va cao hon nong do nén 2,7 lan.

- Bui TSP: Nong dd TSP trong khong khi trudc khi tién hanh thi nghiém nim trong khoang 110,7
+ 122,6 pg/m>. Tuy nhién, bui phét sinh cao k& tit bit diu d6t trdu. Nong do TSP ting manh va dat
gia tri cao nhit tai thoi diém sau dot 45°. TSP ctia mau M1 tai lic nay c6 gia tri ting 54,14% so véi
ndng d6 moi trudng trude khi c6 hoat dong d6t va cao hon quy chuin cho phép 34,37 1an. Su khac
biét ndng d6 TSP gilta cic mau thi nghiém cho cho thiy TSP phu thudc rat nhidu vao diéu kién chay
va qud trinh cAp nhién liéu. Khi thuc hién thi nghiém dét miu M3, tic gia da c6 kinh nghiém trong
viéc cap nhién liéu lién tuc va déu tay nén qua trinh chdy dién ra lién tuc, khong khi gidn doan chuyén
qua trang thdi chdy am i. Chinh vi vy nong d6 TSP trong miu M3 nhd hon gia thi do dugc tit thi
nghiém d6t mau M1, 2. Vi vdy, viéc mo phdng qud trinh d6t tu nhién trong phong thi nghiém khong
thé gibng hoan toan qua trinh d6t ty nhién & ndng thon, trong d6 hai yéu té din dén két qui khong
chinh xdc theo diing thuc t& 13 dnh hudng cta toc do gié va dic diém cia dam chdy (bao gom hinh
thic cAp nhién liéu va thé tich dong triu dugc dbt. Két qua nghién ciiu nay c6 thé 4p dung dé uéc tinh
muc do phat thai khi d6t trong diéu kién ling gié va luong triu dudc dot véi quy mo nho. Day ciing 12
dbi tugng nghién citu ma nghién ciiu dit muc tiéu huéng dén do6 1a xac dinh hé sb phat thai cac chat 6
nhiém tir hoat dong ddt trdu & cdc nha mdy xay xat c6 quy md nhd.
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3.2. H¢ s6 phdit thdi cdc chdt khi 6 nhiém tir hoat dong dot trdu trong phong thi nghiém

Hé s6 phat thai clia cdc chat khi 6 nhiém phét sinh tit hoat dong d6t triu trong phong thi nghiém
dugc tinh todn theo cong thifc (1) va (2). Két qua dudc thé hién tai Bang 1.

Bang 1. Hé s6 phit thai cdc chit khi 6 nhiém tlt hoat dong dét trau trong phong thi nghiém (g/kg)

Ki hicu EF (gke)
mau CO CO, NO, SO, TSP
Ml 113,84 908,715 0,01403 0,0378 1,818
M2 116,47 922,621 0,01315 0,1181 2,435
M3 120,66 936,562 0,01245 0,0408 2,083

Két qua 116,99 + 2,81 922,63 + 11,37 0,0132 + 0,00065 0,066 + 0,037 2,11 0,25
théng ké

Tt két qua trén cho thdy, hé s6 phat thai ciia CO dao dong trong khoang tir 113,84 + 120,66 g/kg.
Hé s6 phit thai cia CO, trong khoang 908,715 + 936,562 g/kg. Hé s phat thai ctia NO, va SO, lan
lugt ndm trong khoang 0,0125 + 0,014 g/kg va 0,038 = 0,118 g/kg, gid tri thip nhu viy do ham lugng
S va N trong triu thip. Ddi véi bui, hé sb phat thai nim trong khoang 1,818 + 2,435 g/kg.

3.3. So sdnh vdi cdc nghién ciiu khdc

Hé s6 phat thdi cla cdc chit khi 6 nhiém tit hoat dong dbt tru theo tim hiéu cda tic gia van
chua dugc cong b rong rii trong cac nghién cifu trude day. Két qua nghién ciiu niy dudc so sanh véi
nghién cifu st dung cling loai nhién liéu (trAu) cda Irfan va cs. [21] (Bang 2).

Bang 2. So sanh véi nghién cttu cta Irfan va cs.

EF(g/kg) CcO SO, NO,
Két qua nghién ctu 116,99 + 2,81 0,013 + 0,00065 0,066 + 0,037
Irfan va cs. [21] 14,05 £ 0,18 0,11 +0,03 0,19 + 0,01
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Bang 2 cho thy hé s phat thai ctia CO trong nghién ctiu niy cao hon 8,33 1an so véi nghién cifu
ctia Irfan va cs. [21]. Trong khi d6, hé s phat thai ctia SO, va NO; c6 gid tri thap hon 1an lugt 2,88
lan va 8,46 1an. Su khac biét 16n nhu vy c6 thé do céc yéu td lién quan dén qua trinh tién hanh thi
nghiém ctia hai nghién citu nay khac nhau nhu diéu kién thi nghiém, diic diém khi hau hoic do thanh
phan tinh chit hoa hoc ctia vo triu khac nhau.

Bén canh d6, nghién ctiu nay tién hanh so sanh véi cac nghién ctiu khéc thuc hién trong phong thi
nghiém, st dung nhién liéu la rom (Bang 3).

Bang 3. So sanh hé sb phat thai cac chét khi 6 nhiém tir @6t hd rom ra véi két qua nghién cifu

EF (g/kg) CcO NO, SO, TSP
Két qui 116,99 + 2,81 0,013 + 0,00065 0,066 + 0,037 2,11 £ 0,25
Irfan va cs. [25] 67,98 + 25,58 0,33 +0,17 0,18 + 0,31 6,28 + 1,59
Zhang va cs. [26] 67,98 + 25,58 3,43 + 1,08 0,18 + 0,31 -
Oanh va cs. [9] 97 £ 8 - - 20+ 8

Bang 3 cho thy hé sb phat thai ctia CO trong nghién cifu niy cao hon nhiéu so véi cic nghién
cdu khac tr 1,2 = 1,7 1an. N guyén nhan la do triu c6 kich thudc hat nho, do thoang khi thﬁp hon rom
ra, khi d6 qua trinh cAp khi 6xy cung cip cho ddm chdy it hon din dén phat sinh CO cao hon dic biét
trong giai doan chdy am 1. Ngudc lai, hé s6 phat thai ciia NO, lai c6 gi4 tri thip hon, nguyén nhan 12
do ham Iugng N trong triu 1a 0,44%, trong khi N trong rom 1a 0,92% [25]. Bén canh d6, hé s6 phat
thai bui tong TSP ciing thip hon, nguyén nhan c6 thé do d6 4m ciia trdu thap hon so véi rom (> 50%)
d&n dén qua4 trinh chdy dién ra nhanh hon [9], khi d6 bui téng phét sinh s& thap hon.

Ngoai ra, khi so sanh hé sb phat thai NO, va SO, tir d6t hé vé6i cac phuong phap st dung trau cho
cac muc dich khic nhau [27], Bang 4 cho thiy, hau hét hé s phat thai ctia NO, va SO, phit sinh do
st dung trdu cho cic muc dich khac nhau déu thip hon so viéc dbt hé trau. Trong d6, viéc st dung
trdu trong san xuét dién bang phuong phap dot truc tiép trong 10 hai c6 hé s6 phat thai thap nhat. Két
qua nay la bang chiing thuyét phuc nhét d€ gitip nhitng ngudi ra quyét dinh lua chon bién phap sir
dung trau thich hop thay vi phai xi 1y nhu chit thai ran.

Bang 4. So sanh hé s6 phat thai ctia NO, va SO, tlt dot hd véi cac bién phap st dung triu khac nhau (g/kg)

EF (e/ke) Két qua Phuong phdp st dung trau [26]
She nghién ctiu NAu dn va san xuét gach San xuét dién San xuét cdi tru
NO, 0,45 0,89 0,175 0,156
SO, 2,22 0,091 0,016 0,715

4. Két luan

Nghién ctiu x4c dinh hé s phat thai cic chét khi giy 6 nhiém moi truong khong khi tir hoat dong
ddt triu trong phong thi nghiém véi hé sb phat thai ctia CO dao dong trong khoang tir 113,84 + 120,66
g/kg; hé s6 phat thdi ctia CO, trong khoang 908,715 + 936,562 g/kg. Do ham lugng S va N trong triu
thip nén gia tri hé s6 phat thai ctia NO, va SO, thép, 1an lugt nam trong khoang 0,0125 + 0,014 g/kg
va 0,038 =+ 0,118 g/kg. Dbi véi bui, hé sd phat thai nam trong khoang 1,818 + 2,435 g/kg. Hé s6 phat
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thai c4c chit khi 6 nhiém va TSP phat sinh do dbt triu tif nghién ctiu nay c6 thé dugc dung trong kiém
ké tong tai lugng phat sinh khi tir hoat dong d6t triu hoic & diéu kién kin nhu d6t triu trong bép 10
dé niu in hodic dung trong cic 10 gach. Hé s6 phat thai nay c6 thé dudc ding dé€ so sanh mic do phat
thai it hoat dong d6t bé triu véi cac cong nghé st dung trau khac nhau hién dang dugc dp dung tai
cdc nudc 1an can dé 1am ciin cif lua chon cong nghé st dung trdu phit hop & Viét Nam thay vi dot bd
nhu 12 ngudn réc thai tif nganh cong nghiép san xuit lda gao.

Dua vao nhiing gi6i han ciia viéc x4c dinh hé sd phat thai cdc chit 6 nhiém do hoat dong ddt trau
& quy mo phong thi nghiém. Tc gia dé xuét cic nghién cifu tiép theo nén thuc hién thi nghiém dbt
ngoai hién trudng. Khi d6 hé s6 phat thai thu dugc sé phan anh chinh xac so véi diéu kién thuc té.

Loi cam on

Tac gi4 xin chan thanh cidm on sy hd trg kinh phi thuc hién nghién citu tir dé tai “Nghién ciiu xdc
dinh hé so phdt thdi khi nha kinh tic hoat dong dot hé phu phdm néng nghiép (trdu, rom ra) viing Tdy
Nam B¢” ctia B Tai nguyén va Moi truong, ma s TNMT.2017.05.18.

Tai liéu tham khao

[1] Azat, S., Korobeinyk, A. V., Moustakas, K., Inglezakis, V. J. (2019). Sustainable production of pure silica
from rice husk waste in Kazakhstan. Journal of Cleaner Production, 217:352-359.

[2] Shafie, S. M., Mahlia, T. M. L., Masjuki, H. H., Rismanchi, B. (2012). Life cycle assessment (LCA) of
electricity generation from rice husk in Malaysia. Energy Procedia, 14:499-504.

[3] Lim, J. S., Manan, Z. A., Alwi, S. R. W., Hashim, H. (2012). A review on utilisation of biomass from rice
industry as a source of renewable energy. Renewable and Sustainable Energy Reviews, 16(5):3084-3094.

[4] Pandey, A., Vu, D. Q., Bui, T. P. L., Mai, T. L. A., Jensen, L. S., de Neergaard, A. (2014). Organic matter
and water management strategies to reduce methane and nitrous oxide emissions from rice paddies in
Vietnam. Agriculture, Ecosystems & Environment, 196:137-146.

[5] de Cordoba, M. C. F., Matos, J., Montaifia, R., Poon, P. S., Lanfredi, S., Praxedes, F. R., Hernandez-
Garrido, J. C., Calvino, J. J., Rodriguez-Aguado, E., Rodriguez-Castellon, E., Conchi, O. A. (2019). Sun-
light photoactivity of rice husks-derived biogenic silica. Catalysis Today, 328:125-135.

[6] Zhao, H., Zhang, X., Zhang, S., Chen, W., Tong, D., Xiu, A. (2017). Effects of agricultural biomass
burning on regional haze in China: a review. Atmosphere, 8(5):88.

[7] Streets, D. G., Yarber, K. F., Woo, J.-H., Carmichael, G. R. (2003). Biomass burning in Asia: Annual and
seasonal estimates and atmospheric emissions. Global Biogeochemical Cycles, 17(4).

[8] Wiedinmyer, C., Quayle, B., Geron, C., Belote, A., McKenzie, D., Zhang, X., O’Neill, S., Wynne, K. K.
(2006). Estimating emissions from fires in North America for air quality modeling. Atmospheric Envi-
ronment, 40(19):3419-3432.

[9] Oanh, N. T. K., Ly, B. T., Tipayarom, D., Manandhar, B. R., Prapat, P., Simpson, C. D., Liu, L.-J. S.
(2011). Characterization of particulate matter emission from open burning of rice straw. Atmospheric
Environment, 45(2):493-502.

[10] Vicente, E. D., Alves, C. A. (2018). An overview of particulate emissions from residential biomass
combustion. Atmospheric Research, 199:159-185.

[11] Yadav, I. C., Devi, N. L., Li, J., Syed, J. H., Zhang, G., Watanabe, H. (2017). Biomass burning in Indo-
China peninsula and its impacts on regional air quality and global climate change-a review. Environmental
Pollution, 227:414-427.

[12] Streets, D. G., Yarber, K. F., Woo, J.-H., Carmichael, G. R. (2003). Biomass burning in Asia: Annual and
seasonal estimates and atmospheric emissions. Global Biogeochemical Cycles, 17(4):10-20.

[13] US.EPA (2018). Inventory of U.S. greenhouse gas emissions and sinks-1990-2004.

[14] WHO (1993). Assessment of sources of air water land pollution, part one rapid inventory. Geneva.

123


https://doi.org/10.1016/j.jclepro.2019.01.142
https://doi.org/10.1016/j.jclepro.2019.01.142
https://doi.org/10.1016/j.egypro.2011.12.965
https://doi.org/10.1016/j.egypro.2011.12.965
https://doi.org/10.1016/j.rser.2012.02.051
https://doi.org/10.1016/j.rser.2012.02.051
https://doi.org/10.1016/j.agee.2014.06.010
https://doi.org/10.1016/j.agee.2014.06.010
https://doi.org/10.1016/j.agee.2014.06.010
https://doi.org/10.1016/j.cattod.2018.12.008
https://doi.org/10.1016/j.cattod.2018.12.008
https://doi.org/10.3390/atmos8050088
https://doi.org/10.3390/atmos8050088
https://doi.org/10.1029/2003gb002040
https://doi.org/10.1029/2003gb002040
https://doi.org/10.1016/j.atmosenv.2006.02.010
https://doi.org/10.1016/j.atmosenv.2010.09.023
https://doi.org/10.1016/j.atmosres.2017.08.027
https://doi.org/10.1016/j.atmosres.2017.08.027
https://doi.org/10.1016/j.envpol.2017.04.085
https://doi.org/10.1016/j.envpol.2017.04.085
https://doi.org/10.1029/2003gb002040
https://doi.org/10.1029/2003gb002040

[15]

[16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]
[25]

(26]

[27]

Thao, P. T. M. / Tap chi Khoa hoc Cong nghé Xay dung

IPCC (2006). IPCC guidelines for national greenhouse gas inventories. Prepared by the National Green-
house Gas Inventories Programme, IGES, Japan.

EEA (2016). EMEP/EEA air pollutant emission inventory guidebook 2016. European Union.

Huu, P. T., Dung, N. T. (2012). Emission factor of selected air pollutants from open burning of rice straw.
Journal of Science and Technology, 50:230-236.

Co, H. X., Dung, N. T., Oanh, N. T. K., Hang, N. T., Phuc, N. H,, Le, H. A. (2014). Levels and composition
of ambient particulate matter at a mountainous rural site in Northern Vietnam. Aerosol and Air Quality
Research, 14:1917-1928.

Thuy, T. C., Mai, D. T., Dung, N. T. (2018). Xac dinh muc do phat thai cia mot s chét 6 nhiém khong
khi tlf qua trinh dbt rom ra trén dong rudng tai Gia Lam, Ha Noi. Tap chi Khoa hoc Néng nghiép Viét
Nam, 16:52-160.

Oanh, N. T. K., Tipayarom, A., Bich, T. L., Tipayarom, D., Simpson, C. D., Hardie, D., Liu, L.-J. S.
(2015). Characterization of gaseous and semi-volatile organic compounds emitted from field burning of
rice straw. Atmospheric Environment, 119:182-191.

Irfan, M., Riaz, M., Arif, M. S., Shahzad, S. M., Saleem, F., van den Berg, L., Abbas, F. (2014). Esti-
mation and characterization of gaseous pollutant emissions from agricultural crop residue combustion in
industrial and household sectors of Pakistan. Atmospheric Environment, 84:189—197.

Andreae, M. O., Metlet, P. (2001). Emission of trace gases and aerosols from biomass burning. Global
Biogeochemical Cycles, 15(4):955-966.

Guoliang, C., Zhang, X., Sunling, G., Zheng, F. (2008). Investigation on emission factors of particulate
matter and gaseous pollutants from crop residue burning. Journal of Environmental Sciences, 20(1):
50-55.

QCVN 05:2013/BTNMT. Quy chudn kj thudt qudc gia vé chdt luong khong khi xung quanh.

Irfan, M., Riaz, M., Arif, M. S., Shahzad, S. M., Saleem, F., van den Berg, L., Abbas, F. (2014). Esti-
mation and characterization of gaseous pollutant emissions from agricultural crop residue combustion in
industrial and household sectors of Pakistan. Atmospheric Environment, 84:189—197.

Zhang, H., Ye, X., Cheng, T., Chen, J., Yang, X., Wang, L., Zhang, R. (2008). A laboratory study of
agricultural crop residue combustion in China: Emission factors and emission inventory. Atmospheric
Environment, 42(36):8432-8441.

Thao, P. T. M. (2010). Strategy for effective utilization of rice husk in Angiang Province, Vietham. PhD
Thesis.

124


https://doi.org/10.4209/aaqr.2013.09.0300
https://doi.org/10.4209/aaqr.2013.09.0300
https://doi.org/10.1016/j.atmosenv.2015.08.005
https://doi.org/10.1016/j.atmosenv.2015.08.005
https://doi.org/10.1016/j.atmosenv.2013.11.046
https://doi.org/10.1016/j.atmosenv.2013.11.046
https://doi.org/10.1016/j.atmosenv.2013.11.046
https://doi.org/10.1029/2000gb001382
https://doi.org/10.1016/s1001-0742(08)60007-8
https://doi.org/10.1016/s1001-0742(08)60007-8
https://doi.org/10.1016/j.atmosenv.2013.11.046
https://doi.org/10.1016/j.atmosenv.2013.11.046
https://doi.org/10.1016/j.atmosenv.2013.11.046
https://doi.org/10.1016/j.atmosenv.2008.08.015
https://doi.org/10.1016/j.atmosenv.2008.08.015

	1 Đặt vấn đề
	2 Phương pháp nghiên cứu
	2.1 Phương pháp bố trí thí nghiệm đốt
	2.2 Phương pháp xác định hệ số phát thải

	3 Kết quả và thảo luận 
	3.1 Nồng độ các chất khí ô nhiễm phát sinh từ hoạt động đốt trấu trong phòng thí nghiệm
	3.2 Hệ số phát thải các chất khí ô nhiễm từ hoạt động đốt trấu trong phòng thí nghiệm
	3.3 So sánh với các nghiên cứu khác

	4 Kết luận

