KET QUA NGHIEN CUU VA UNG DUNG

KHAO SAT VA DANH GIA SO BO HE SO PHAT THAI
KHI C0, CHO CAC CONG NGHE LO NUNG SU DUNG
TRONG NGANH CONG NGHIEP SAN XUAT GACH NUNG

Nguyén DPirc Lwgng’, Nguyén Thanh Trung®, Nguyén Duy Thai’,
Nguyén Duy Béng’, Nguyén Vin Si°

Tém tat: O Viét Nam, san xuat gach nung la mét trong nhiing nganh céng nghiép san xuat vat liéu xay dung
phat thai mét luigng Ién khi CO, - mét loai khi nha kinh, do suw tiéu thu mét liong Ién nhiéu liéu hoa thach.
Muc tiéu cua nghién clru nady 14 tién hanh khao séat va danh gia so bo hé sé phéat thai khi CO, cho céc céng
nghé I6 nung str dung phé bién trong nganh céng nghiép san xuét gach nung & Viét Nam, bao gém céng
nghé lo Tuynel, 16 Hoffman va lo lién tuc kiéu ding (VSBK). Dé dat duroc muc tiéu nghién ctru, cac hoat dong
khao sat, diéu tra thue té da dworc tién hanh tai mét so tinh thanh & mién Bac cta Viét Nam bao gém thanh
phé Ha Néi, céc tinh Phi Tho, Bac Giang va Thai Binh nham thu thap sé liéu vé hién trang san xuét cla cac
nha may san xuat gach nung. Két qua phén tich cac sé liéu khdo sét, diéu tra cho thay 16 Hoffman cé hé sé
phét thai khi CO, Ién nhét, tiép dé Ia 16 Tuynel. Trong s6 céc cdng nghé 16 nung, VSBK c6 hé sé phét thai khi
CO, nhé nhét. Cac hé sb phéat thai khi CO, nay c6 thé duoc stk dung dé danh gia va du bao liong phat thai
khi CO, cho nganh céng nghiép san xuat gach nung teng v&i cac kich ban khac nhau, nham hé tro moét céch
hiéu qua cho cac nha hoach dinh chinh sach trong viéc dé xuat va thure hién céc chinh séch/chién lvoc giam
thiéu phét thai khi CO, ttr nganh céng nghiép san xuét gach nung, gép phan giam nhe tac déng ctia bién doi
khihau & Viét Nam.

Tirkhéa: Nganh céng nghiép séan xuéat gach nung; cong nghé 16 nung; hé sé phéat thai khi CO,; Viét Nam.
Summary: In Vietnam, the brick production is one of the construction material production sectors that has
generated large emission of CO, — the major greenhouse gas, since it consumes a large amount of fossil
fuels. This research aims at conducting the surveys and estimating the CO, emission factors for the kiln
technologies used dominantly in brick production sector in Vietnam, namely Tunnel, Hoffman, and Vertical
Shaft Brick Kiln (VSBK). For this purpose, field surveys were conducted in the selected provinces/cities in
the North Vietnam including Ha Noi, Phu Tho, Bac Giang, and Thai Binh to collect data related to the existing
operation of brick factories. The results of data analysis have shown that the highest CO, emission factor
was found with Hoffman kiln, followed by that of Tunnel kiln. Among kiln technologies, VSBK has expressed
the lowest CO, emission factor. These CO, emission factors can be used in evaluation and prediction of the
CO, emission amount from brick production under different scenarios, which would be the helpful tool for
policy-makers in proposing and establishing policies/strategies for reducing CO, emission from brick
production sector, contributing in mitigating the impact of climate change in Vietnam.

Key words: Brick production sector; kiln technology,; CO, emission factors; Vietnam.
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@ 1. Mé dau

O Viét Nam, tdng lwong phat thai khi CO, sinh ra do viéc dbt chay céac loai nhién liéu hoa thach vao
khoang 114,1 triéu tan trong nam 2009, trong d6 déng gép clia cac Iinh vire nhw sau: cdng nghiép san xuat
va xay dwng (35,1%), san xuat nang lugng (28%), giao théng van tai (25,4%) va cac linh vire khac (11,5%).
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LTnh virc cdng nghiép san xuatva xay dwng voi sir tiéu thu mét lwgng Ién nhién liéu hda thach, chi yéula
than va dau, 1a nguén phat thai khi CO, 1é'n nhét. Lwong phat thai khi CO, sinh ra do viéc dbt chay than va
dau trong giai doan 1979-2009 & Viét Nam [1] dwocthé hién & Hinh 1.

Mat khac, & Viét Nam trong khoang 20 nam tré lai day, do sy phat trién manh cla cac hoat déng
kinh té va qua trinh dé thi hda nhanh, cac hoat déng xay dung co sé ha tang da gia tdng nhanh chong. Dé
dap (rng nhu cau xay dwng co sé ha tAng, nganh céng nghiép san xuat gach nung da phat trién manh. San
lweng gach nung da lién tuc gia tang trong giai doan 2000 - 2010 [2] nhw dwoc thé hién & Hinh 2. Ddng thai,
san lwong gach nung trong nam 2015 va 2020 duoc dy bao 1a sé cao hon nhiéu so véi san lwgng cla giai
doan 2000 -2010.
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Hinh 1. Luong phét thai khi CO, sinh ra do viéc dot chay than Hinh 2. San luvgng gach nung
va déu trong giai doan 1979 - 2009 & Viét Nam trong giai doan 2000 - 2010 & Viét Nam

S phat trién manh ctia nganh céng nghiép san xuat gach nung trong nhing nam gan day da co thé
dan dén su gia ting dang ké lwong phat thai khi CO, do sw gia tang lwong nhién liéu hoa thach duoc st
dung dé van hanh cac 16 nung gach. Tuy nhién, hién nay & Viét Nam chwa c6 cac nghién clru danh gia va dw
bao lwong phat thai khi CO, tlr nganh céng nghiép san xuét gach nung do thiéu cac sé liéu vé hé sb phat thai
cho céc céng nghé 16 nung. Diéu nay gay khéng it khé khan cho viéc danh gia sw déng gop phat thai cia
nganh nay vao tdng lwgng phat thai khi CO, cha Iinh vuc san xuat céng nghiép ciing nhw danh gia anh
hwéng cia nganh céng nghiép san xuat gach nung t&i bién déi khi hau (BBKH) & Viét Nam. Vi vay, thue
hién cac nghién ctru danh gia hé sé phat thai khi CO, cho cac céng nghé 16 nung phé bién str dung trong
nganh céng nghiép sdn xuat gach nung & Viét Nam la vAn dé can thiét, co y nghia quan trong trong viéc
danh gia va dy bao lugng phat thai khi CO, tlr nganh nay (rng véi cac kich ban khac nhau. Xuat phat tir
nhirng van dé trén, nghién clru nay dugc thwe hién véi muc tiéu |a danh gia so bé hé sé phat thai khi CO,
cho cac cdng nghé 16 nung st dung phd bién trong nganh céng nghiép san xuét gach nung & Viét Nam, bao
gbm céac cdng nghé 16 Tuynel, 16 Hoffman va 16 lién tuc kiéu ding (VSBK) dua trén cac sb liéu vé hién trang
san xuat clia mot s6 nha may san xuét gach nung dang hoat ddng trén dia ban cia mét s6 tinh thanh & mién
Béc cla Viét Nam bao gdm thanh phé Ha Néi, cac tinh Pha Tho, Béc Giang va Thai Binh.

@ 2. Phwong phap nghién ctru

2.1 Hoat déng khao sat, diéu tra thu thap sé liéu

Trong nghién ciru nay, Ha Néi, Pha Tho, Bac Giang va Thai Binh dwoc lya chon dé tién hanh cac
hoat dong nghién clru do trén dia ban cla cac tinh/thanh nay cé mot so lwgng I&n cac nha may san xuat
gach nung dang hoat dong. O’ mdi tinh/thanh, danh muc cac nha may san xuét gach nung dwoc cung cép
bé&icac co quan quan ly nha nwée co lién quan trwede tién dwoc ra soat va phan thanh nhom twong trng voi
céc loai hinh cdng nghé 16 nung khac nhau bao gém céng nghé 16 Tuynel, 16 Hoffman va VSBK. Trong méi
nhém cac nha may st dung cing mét loai cdng nghé 16 nung, mét sb nha may dai dién cho méi nhom tiép do
sé duoc lya chon mot cach ngdu nhién cho hoat ddng khao sat, diéu tra. Cac sb liéu vé hién trang san xuat
clia cac nha may san xuét gach nung dai dién dwoc thu thap véi viéc st dung bang cau haéi trong qua trinh
khao sat, didu tra triec tiép tai cac nha may nay. Mét sé théng tin khao sat, diéu tra chinh trong bang cau héi
bao gém cong nghé 16 nung ap dung, loai va lugong nhién liéu tiéu thy, san lwong, chiing loai san pham, cac
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bién phap tang cuéng hiéu qua sir dung nang lwgng va kiém soat phat thai dwoc ap dung...

2.2Danh gia hé sé phat thai khi CO2 cho cac céng nghé 16 nung

Hé sb phat thai khi CO2 cho cac cong nghé 16 nung st dung trong nganh céng nghiép san xuat gach
nung & Viét Nam dwoc danh gia dwa trén phwong phap nhw sau:

EF c05 = M,.Pos-Veos/M,, (kg CO,/tAn gach nung) (1)

trong d6 EF ., la hé sb phat thai khi CO,, (kg CO,/tAn gach nung); M, la khéi lwgng nhién liéu tiéu thy,
(kg nhién liéu/h); M, 1a san lwong gach nung, (tAn gach nung/h) va p.., la khéi lwgng riéng ctia CO, & didu
kién nhiét do thue té clia khoéi thai

Peoz = Peozare/ (1 +1273), (kg CO,/m, CO,) (2)

V&i Peosars 1@ khdi lgng riéng ciia CO, & diéu kién chuan (nhiét do = 0°C; ap suét khi quyén = 760
mm Hg), tai diéu kién nay Peozaxe = 1,977 kg CO,/m* CO, [3]; va tla nhiét do thuc té clia khéi thai (°C).

V..,: Thé tich khi CO, & diéu kién nhiét dd thurc té clia khéi thai khi dét chay 1 kg nhién liéu (m® CO,/kg
nhiénliéu). V., dwoctinh toan véiviéc ap dung phuwong phap [3] nhw sau:

Vo = 1,853.10%(1-n).C,.[(273+t)/273], (m’ CO,/kg nhién li&u) (3)

V&i: n la hé sé chay khéng hoan toan clia nhién liéu, theo tai liéu [3] thi n = 0,01 — 0,05, trong nghién
clru nay gia thiét nhan n=10,02; C,la ham lvong theo khi lwgng clia cacbon trong thanh phan nhién ligu; t
la nhiét do thwe té ctia khoi thai ("C)
@ 3. Kétquavathao luan

Két qua diéu tra, khdo sat thu thap sd liéu ctia cac nha may san xuat gach nung trén dia ban cla cac
tinh/thanh Ha Nai, Phi Tho, Bac Giang va Thai Binh duoc tdng hop va tom tat trong Bang 1.

Béng 1. Sé liéu diéu tra, khdo sat cac nha may sén xudt gach nung

San lvomg Nhién ligu
Céng Ham lwong Nhiét q&
Vi tri . - nghé Ching | cacbon trong thuwc te
nhamay | Triéu L e loai thanhphan | Tin/ | Kg/h | cua
vién gach | gach g nhiénliéu | nam khéi thai
nung/nam | nung/h Cp (%) c)
y 30 867 | Hoffman | Than cam 70 6410 | 74190 | 130
My Birc, Than cam
A 35 101 | vsek | Thanca 70 380 | 4398 | 90
o e 60 17,33 | Tuynel | Thancam 72 9750 | 112847 | 45
Thehed | 0 17,33 | Tuynel | Thancam 72 1320 | 1310,19| 45
Tam Néng, Than cam
PhiiTho 30 8,66 Tuynel 42 HG 72 5250 | 607,64 50
Cam khe, 2 058 | vsBKk | Thancam 60 230 | 2662 | 85
Phu Tho ! 6a HG )
Yén Diing, Than cam
e 40 11,55 | Tuynel | Thanoa 70 5682 | 657,64 | 50
Lang Giang, Than cdm
Bac Giang 40 11,55 | Tuynel | "/ 1G 70 6685 | 77373 | 45
Viét Yén, Than cam
S 27 7.80 | Hoffman | Than ca 60 5780 | 66898 | 120
Kién Xwong, Than cam
fa 27 780 | Tuynel | Thanca 72 3100 | 358,80 | 50
Quynh Phuy, Than cam
S X 25 7,22 | Hoffman | Than ca 60 6010 | 69560 | 125
it S 173 | vesk | Timedm 58 610 | 7060 | 80
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Két qua danh gia so b hé s6 phat thai khi CO, cho cac céng nghé 16 nung duoc tdng hop trong Bang
2. Két qua cho thay co s khac nhau dang ké gitra cac gia tri hé sé phat thai khi CO, trong méi nhém céng
nghé 16 nung va gitra cac nhém coéng nghé 16 nung. Do cac nha may diéu tra, khao sat dwoc lwa chon ngéu
nhién va hé sbé phat thai khéng chi phu thudc vao loai hinh céng nghé ma con phu thudc vao mét sé yéu td
nhw khoang thoi gian st dung cia cac 16 nung, cac bién phap tang cwdng hiéu qua st dung nang lwgng
dwoc ap dung... Sy khac nhau ciia cac yéu té nay gitra cac nha may cb thé 1a nguyén nhan gay ra sw khac
nhau dang ké gilra cac gia tri hé sb phat thai khi CO,. Trong sé cac céng nghé 16 nung, 16 Hoffman c6 hé sb
phat thai khi CO, I&n nhét, tiép d6 la 16 Tuynel va VSBK. Hé s phat thai khi CO, ctia |6 Hoffman trung binh
I&n hon khoang 1,3 1an so véi 16 Tuynel. Théng thuéng déi véi 1o Hoffman thi co ché nhiét trong ving nung
la gian doan va do doé no tiéu thu mét lweng Ién nhién liéu cho qua trinh nung. Bé 1a nguyén nhan chinh dan
dén loai hinh céng nghé |6 nung nay co hé s phat thai khi CO, I&n nhat. Hé s6 phat thai khi CO, ctia VSBK
trung binh thap hon khoang 1,6 1an so véi 16 Tuynel. Co ché nhiét cta VSBK la lién tuc dbi vai tat ca cac
ving sdy, gia nhiét, nung va lam nguéi. Déng théi nhiét trong khi thai sinh ra tir viing nung cé thé dwoc thu
héi va tan dung lai dé cap cho cac ving sdy va gia nhiét, do do co thé dan dén sw tiét kiém nhién liéu dét
dang ké va giam phat thai khi CO.,.

Bang 2. Két qué déanh gia so b hé sé phat thai khi CO2 cho céc céng nghé 16 nung

o 2 Ry o Hé sé
- Khoi Iwgng (San lwong| Hé sochay | pCO, S A
Vi tri Céng |" hienlisu |gach nung| khdng hoan | (kg yeo. L]
Al nghé o el o ; | (m® CO’lkg khi CO
nhamay | | ME | tieuthum, [ 1 toan cua Cgé’m nhién ligu) | (kg CO2/tAn
(kg/h) (tdn/h) | nhién liéun ) gach nung)
Mé Linh,
Ha Nai Hoffman 741,90 8,67 0,02 1,34 1,88 21557
MV.DL"',’F_:' VSBK 43,98 1,01 0,02 1,49 1,69 109,65
Ha Noi
Hoai Dlrc,
Ha Noi Tuynel 112847 17,33 0,02 1,70 152 168,26
Thanh Oai,
Ha Nai Tuynel 1310,19 17,33 0,02 1,70 1,52 195,36
Tam Néng,
Phi Tho Tuynel 607,64 8,66 0,02 1,67 1,55 181,63
Cam Khé,
Pht Tho VSBK 26,62 0,58 0,02 1,51 1,43 99,10
Yén Ding,
Béc Giang Tuynel 657,64 11,55 0,02 1,67 1,50 142,63
Lang Giang,
Bac Giang Tuynel 173,73 11,55 0,02 1,70 1,48 168,55
Viét Yén,
Béc Giang Hoffman 668,98 7,80 0,02 1.37 157 184,48
Kién Xuong,
Thai Binh Tuynel 358,80 7,80 0,02 1,67 1,55 119,07
Quynh Phu,
Théi Binh Hoffman 695,60 7,22 0,02 1,36 1,59 208,33
Quynh Phu,
Thai Binh VSBK 70,60 1,73 0,02 1,53 1,36 84,92

Trong Bang 3, gia tri trung binh clia cac hé sb phat thai khi CO, danh gia trong nghién ctru nay duoc
so sanh véi cac gia tri hé sb phat thai tham khao tir cac nghién cteu & mot sé québce gia trén thé gidi. Két qua
so sanh cho thdy ddi véi cong nghé 16 Tuynel, gia tri trung binh clia hé sb phat thai khi CO, danh gia trong
nghién clru nay cao hon mét chit so véi cac gia tri cia An Do va My. Tuy nhién, déi véi cong nghé 16
Hoffman va VSBK, cac gia trj trung binh clia hé sb phat thai khi CO, danh gia trong nghién clru nay lai thap
hon nhidu so véi cac gia tri cia An D6. Sw khac nhau ctia mét sb yéu té nhw khoang thoi gian st dung clia
céac 16 nung, thanh phan nhién liéu, cac bién phap tang cwéng hiéu qua st dung nang lwong dwoc ap
dung,... gitra Viét Nam va An Dd c6 thé |a nguyén nhan gay ra su khac nhau vé gia tri hé s phat thai khi
CO..
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Béng 3. So sanh hé sé phat thai khi CO, cho céc cong nghé I6 nung gitra nghién ctu nay
va cac nghién ciru & mot s6 quéc gia trén thé gioi

F " - —— Hé s6 phat thai khi CO, 2 .
Quoc gia Céng nghé 16 nung Nhién liéu (kg CO,pI tin gach nung:) Nguon tham khao
Tuynel Than 162,58 Nghién ctru nay
Viét Nam Hoffman Than 202,79 Nghién ctru nay
VSBK Than 97,89 Nghién ctru nay
Tuynel Than 155 [4]
An Do Hoffman Than 274 [4]
VSBK Than 110 [4]
My Tuynel Than 150 [5]

@ 4. Kétluan vakién nghij

Nghién clru nay thuc hién cac hoat dong diéu tra, khdo sat tai mét sé tinh thanh & mién Bac ciia Viét
Nam bao gébm thanh phé Ha Néi, cac tinh Phu Tho, Bac Giang va Thai Binh nhadm thu thap s6 liéu vé hién
trang san xuét cla cac nha may san xuat gach nung va danh gia so bd hé sé phat thai khi CO, cho cac céng
nghé 16 nung s dung phd bién trong nganh céng nghiép san xuat gach nung & Viét Nam, bao gébm céng
nghé |6 Tuynel, Io6 Hoffman va VSBK. Két qua clia nghién ctru cho thay cong nghé 16 Hoffman c6 hé s6 phat
thai khi CO, Ién nhét, tiép dé 1a cac céng nghé 16 Tuynel va VSBK. Cac hé sé phat thai khi CO, nay cé thé
dwoc st dung dé danh gia va dw bao lwong phat thai khi CO, cho nganh ¢éng nghiép san xuét gach nung
(rng v&i cac kich ban khac nhau, nham hé tro mét cach hiéu qua cho cac nha hoach dinh chinh sach trong
viéc dé& xuét va thure hién cac chinh sach/chién lwgc giam thiéu phat thai khi CO, tir nganh cdng nghiép san
xuét gach nung, gép phan giam nhe tac déng cla bién déi khi hau & Viét Nam.

Tuy nhién, do sw han ché vé th&i gian va ngudn tai chinh, nghién ctru nay chi c6 thé thuc hién cac
hoat déng diéu tra, khdo sat cho mét sb lwgng nhat dinh cac nha may san xuét gach nung. Do do, dé xay
dung bo co sé di liéu toan dién va chinh xac hon clia hé sb phat thai khi CO, cho cac céng nghé 16 nung,
trong cac nghién ciru twong lai, viéc gia tang sé lwong cac nha may thuee hién didu tra, khao sat twong trng
v&i méiloai hinh céng nghé 16 nung 1a van dé can thiét. Dong thei, cac hé sé phat thai khi CO, danh gia theo
phwong phap dwoc ap dung trong nghién clru nay can dugc so sanh véi cac hé sb phat thai khi CO, danh
gia duwa trén cac két qua do dac thwe nghiém phat thai khi CO, trong khi thai éng khoi nham hiéu chinh va
gia tang dé chinh xac cho cac két qua nghién clru.

L&icamon

Nghién clru nay dworc thire hién trong khudn khé cla Dé tai cAp Nha nuéc “Nghién clru va dé xuét
céac gidi phap nham giam thiéu phat thai khi CO, trong Iinh vie sén xuét gach ngéi, gbém st (BDKH-35) véi
sw hé tro vé tai chinh tir Chwong trinh muc tiéu quéc gia (rng phé véi bién dbi khi hau & Viét Nam, Bo Tai
nguyén va Mbi tredng, B Khoa hoc va Céng nghé.
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