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Tom tét

Hé s6 phat thai riéng qudc gia, hé s6 phat thai riéng cho nganh la mot trong nhiing cong cu don gidn, hiéu qua va c6 do chinh xac cao
trong viéc udc tinh phat thai khi nha kinh vao moi truong. Bai bao nay trinh bay vé viéc nghién ctu phuong phap luan dé xay dung hé s6
phét thai cho mot s6 nganh san xudt vat liéu xay dung tai Viet Nam bao gdm gach 6p lat, st vé sinh, gach nung va kinh. Két qua hé s phat
thai xay dung duoc la 0,868kgCO,./kg gach ceramic; 0,869kgCO,./kg gach granite; 1,106kgCO,./kg st vé sinh va 0,885kgCO;../kg kinh.
Tu khéa: Heé so phat thai (HSPT): Khi nha kinh (KINK), Vat liéu xdy dung (VLXD)

Abstract

Country-specific emission factors and sector-specific emission factors are simple, effective and accurate tools for estimation of
greenhouse gas emissions. This paper presents a methodological for establishing emission factors for building materials industry in
Vietnam, including ceramic, sanitary, bricks and glass. The results show that specific emission factors are 0.868kgCO,../kg ceramic tiles;

0.869kgCO:;.. /kg granite tiles; 1,106kgCO,.. /kg for sanitary wares and 0.885kgCO.. /kg of glass.
Keywords: £mission factors (EFs), Greenhousse gas (GHG), Buiding materials (BMs).

1. Gid6i thiéu
Hé s6 phat thai 1a mét cong cu kha don gian dé uéc tinh luong
phat thai chat 6 nhiém trong khong khi khi ¢ du cac thong tin vé
ngudn phat thai. Chinh vi vay, viéc xac dinh hé s¢ phat thai cac
chdt 6 nhiém c6 y nghia quan trong trong cong tac quan ly chat
lugng khong khi, 1a co s& dé udc tinh luong phat thai, tir dé xay
dung hé thong kiém ké phat thai khi khong du kinh phi hay ngudn
luc. Cho dén nay, viéc nghién ctu xay dung hé s6 phat thai & cac
nudc phét trién va cac t6 chic lon trén thé gici da c6 phuong
phép luan va quy trinh thuc hién dat duoc & trinh do khoa hoc
cong nghé cao. Dién hinh co thé ké dén bo hé s6 phat thai cho
hon 200 ngudn 6 nhiém khong khi -AP-42 caa My [1]; Bo hé s6
phat thai cho qua trinh danh gia nhanh tir nhing nam 1993 cua
WHO, hién van dang duoc ap dung rong rai dé danh gia cac ngudn
6 nhiém khong khi, nuéc va dat [2]. Uy ban lien chinh phu vé bién
ddi khi hau cting cong b bo tai lieu vé hé s6 phat thai cia cac
nguon, cac linh vuc véi hai phién ban ndm 1996 va 2006 (3].
Trong linh vuc san xudt vat liéu xay dung, viéc xay dung hé
s6 phat théi cting da duoc thuc hién nhiéu d6i v6i nganh cong
nghiép xi ming. Co s& dir lieu Sang kién xi mang bén ving -
Cement Sustainability Initiative (CSI) cap nhat thuong xuyén hé s6
phét thai CO, cho san phdm xi mang cta hau hét cac nudc trén
thé gigi. He s6 phat thdi trung binh toan cau cho cac nam 2016,
2017 1an luot la 843kg CO,./tdn clanhke va 838kgCO,./tan
clanhke [4]. An Do cting da xay dung hé s6 phat thai cho cong
nghiép xi mang tir nhimg nam 2005, gia tri 1a 528,03kgCO/tan
clinke [5]. Heé s6 phat thai riéeng qudc gia cta Trung Qudc da dugc
strdung cho céac dot kiém ké khi nha kinh quéc gia cac ném 2012,
2014 va 2016 1a 0,5383tCO,./tdn clanhke [6].

Mot vai quéc gia ciing dua ra muc phét thai trong nganh cong
nghiép kinh. Tai Chau Au, hé s6 phét thai nay |4 0,697tCO,/tan kinh
[7]. Trung Qudc dua ra cac hé s6 ctia minh dua trén loai nhién liéu
str dung: 0,6250tCO,/tdn kinh khi dét bang than, 1,2798tCO,./tdn
kinh di dét bang dau va 0,4498tCO,./tdn kinh khi dét bang CNG, hé
s6 trung binh qudc gia la 1a 0,6836tCO,./t kinh [8].

Daoi voi san phdm gach gém c6 kha it cong bo he s phat
thai rieng qudc gia. Tai Tay Ban Nha, hé s6 phat thai duoc xac
dinh thong qua céac cudc diéu tra, khdo sat voi 34% san luong
nganh, gid tri hé s6 1a 338kgCO,/tan san pham [9]. Chau Au cting
dua ra hé s6 phat thdi riéng so bo cho san phdm gach la
335kgCO,/tan san pham [10].

Trong khi do, tai Viét Nam chua c6 nghién ctu nao tap trung
vao viéc xac dinh cdc hé s6 phat thai rieng nay. Cac hoat dong va
du an kiém ke tai Viet Nam n6i chung va cho nganh san xuét vat
lieu xay dung néi rieng thuong phai s&r dung cac hé s6 phat thai
clia Hoa Ky, WHO, EU, IPCC.... dugc xay dung cho cac nganh
cong nghiép voi trinh do san xuat di trudc nhiéu nam, diéu kien
khéc biet voi Viet Nam. Diéu nay dan dén viéc xac dinh luong
khi nha kinh phat thai thuong chua chinh xac. Viéc nghién ctu
phuong phap va xay dung hé s6 phat thai khi nha kinh cho mot
s6 nganh san xuat vat liéu xay dung sé dong gop y nghia I6n vao
cong cudc danh gia phat thai va tng pho véi bién déi khi hau tai
Viét Nam.

2. Béi tugng va phuong phap nghién ciu

2.1. Béi tuong nghién ciu

Dadi tugng nghién ciu duoc lya chon la cac nganh san xudt vat
lieu xay dung cua Viét Nam bao gom: (1) Gach &p lat; (2) Su vé
sinh; (3) Kinh xay dung. Ranh gigi xac dinh phat thai bao gom:
Phét thai truc tiép tir hoat dong tiéu thu cac dang nhién liéu; Phat

02.2021 1109



TAP CHI VAT LIEU & XAY DUNG

thai truc ti€p tir nguyén lieu va Phat thdi gian ti€p tir viéc st dung
dién.

Dt liéu hoat dong, tiéu thu nhién liéu ctia cac don vi thudc
do6i tuong nghién ctu duoc thu thap thong qua: (1) Phiéu thong
tin diéu tra; (2) Khdo sét thuc t€ tai nha may; (3) D liéu sdn co da
duoc cong bé. Téng cong c6 30 don vi san xudt vat liéu xay dung
bao gom: 21 don vi san xudt gach &p lat, 7 don vi san xudt st ve
sinh va 2 don vi san xuat kinh da duoc thu thap dir lieu dé thuc
hién nghién ctu nay.

2.2. Phuong phép nghién ctu

Phuong phap xay dung hé s6 phat thai cho cac nganh san xuét vat
lieu xay dung tai Vit Nam duoc dya trén cac hudng dan qudc &
nhu: huéng dan caa IPCC 1996, 2006, bo cong cu hudng dan cia
CSl, bao gébm hai budc chinh: (1) Xac dinh cac hé s6 phat thai
rieng cda ting don vi trong nganh; (2) Xac dinh hé s6 phat thai
nganh thong qua cac hé s6 phat thdi riéng ctia cac don vi.

2.2.1. Xac dinh hé s6 phat thai riéng cia cac don vi

a. Hé so phat thdi tur tiéu thu nhién liéu

Heé s6 phat thai tir hoat dong tiéu thu nhién liéu cho cac nganh
san xuat vat lieu xay dung sau do dugc xac dinh thong qua biéu
thic sau:

X1(Eico, + kcu,co, * Eicn, + kn,o,c0, * Ein,o)

Xitp

EF. =

Trong do:

EF.: Hé s6 phat thai tir tiéu thu nhién lieu, c6 don vi phu
thuoc vao don vi st dung dé tinh toan.

i 1a loai nhién liéu bat ky, n la s& luong loai nhién liéu don
vi str dung, i ndm trong khodng tir 1 > n.

Eico.: la lugng CO, phat thai do tiéu thu loai nhién liéu i.

Eicra: 1a lugng CH4 phat thai do tiéu thu loai nhién liéu i,
kcrisco: 1 he s6 quy d6i phat thai CH, vé CO,.

Einco: 12 lugng N,O phat thai do tiéu thu loai nhién liéu i,
kn:o,co: 1a hé s6 quy d6i phat thai N,O vé CO,.

P: 1a lugng san phdm tuong tng don vj san xudt dugc.

m: s6 lugng loai hinh san phdm don vi san xuat.
b. Hé s6 phat thdi tir tiéu thu nguyén liéu
Heé s6 phat thai tir tiéu thu nguyén liéu cho cac don vi san xuat
vat lieu xay dung duoc xac dinh thong qua biéu thic sau:
EF g = 2 Kico,

e

Trong do:

EFng: Heé s6 phat thai do tiéu thu nguyén liéu trong qua trinh
san xudt vat lieu xay dung.

M;: Luong nguyeén liéu chida cacbonat j, p 1a tdng s6 nguyén
lieu chira cacbonat s&r dung cho san xuat, j = 1->p.

ki co:: He s6 phat thai CO, cta loai nguyen liéu j.
¢. Hé s6 phat thdi gian tiép tr tiéu thu dién
Heé s6 phat thai tir tieu thu nguyeén liéu cho cac don vi san xuét
vat lieu xay dung duoc xac dinh thong qua biéu thic sau:
EC * EF,
o= —Srp

Trong do:

EFa: Hé s6 phat thai gian tié€p tir s&r dung dién

EC: Luong dién nang tiéu thu cho qud trinh san xudt tai don
vi, don vi MWh.
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EF.: Hé s6 phat thai ludi dien qudc gia, ban cap nhat mai
nhat 1y gia tri EF. = 0,8469tCO/MWh [11].
d. Hé sd phat thdi riéng cda don vi
Tong hé s phat thai rieng cla timg don vi dugc xac dinh bang
tdng cac hé s6 phat thai cta 3 ngudn tir nhién liéu, nguyen liéu
va gian tiép tir tieu thu dién.

EFk,COz—C =EF, + Ean| + EFq4

2.2.2. Xac dinh hé s6 phat thai nganh
Hé s6 phat thdi cia nhém, nganh cac don vi sdn xuat vat liéu xay
dung duoc xac dinh thong qua cac gid tri hé s6 phat thai rieng da
duoc tinh todn phia trén va cdc gia tri trong so.

EF = Z ay * EFk,COz—e

Trong do:

EF: Heé s6 phat thai nhém hodc nganh tuong tng

EFicoze: HE s6 phat thai CO, riéng clia don vi tha k, dugc
|8y tir cac gid tri hé s6 phat thai rieng tinh duoc trude do.

ax: Trong s6 cla hé s6 phat thai, duoc xac dinh thong qua
biéu thuc:

Py

X8 Py

V&i P 1a san lugng clia don vi thi k, | 1a s6 lugng don vi cé
mat trong nhém hoac trong nganh.
3. Két qua nghién ctu
3.1. Hé s6 phét thai nganh gach p lat
Gach ceramic: Hé s6 phét thdi cho san xuat gach 8p lat ceramic
udc tinh duoc la 0,868kgCO;../kg SP. Dong gop vao hé sé phat
thai nganh tir cdc nguon duge xac dinh la: phat théi tir nhién lieu
0,695kgCO;./kg SP chiém 80%; phat thai tir nguyéen lieu la
0,0294kgCO,./kg SP chiém 3,4% va phat thai gidn tiép tirtiéu thu
dién nang 0,148kgCO,../kg SP chiém 17,6%.

BDon vj: kgCO;.s/kg SP

g =
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Hinh 1. He s6 phat thai nganh san xuat gach ceramic.

Biéu dd Hinh 1 cho thdy dugc gia tri he s6 phat thai riéng
cla cac don vi san xudt gach ceramic da thu thap duoc. Gia tri hé
s phat thai rieng ctia cac don vi cao nhét 1a 1,174kgCO,./kg SP
va thap nhat la 0,776kgCO,./kg SP. Trong do6, c6 7/21 don vi c6
hé s6 phat thdi rieng nho hon so voi hé s6 phét thai nganh
(33,33%) va 14/21 don vi c6 hé s6 phat thai riéng lon hon
(66,67%).



TAP CHI VAT LIEU & XAY DUNG

Gach granite: Heé s6 phat thai trung binh cho nhom céc don

vi san xudt gach 6p lat granite la 0,869kgCO,./kg SP. Trong do,

gia tri hé s6 phat thdi thap nhat la 0,754kgCO;../kg SP va cao nhat
la 0,944kgCO;../kg SP nhu duoc thé hién trong Hinh 2.

Bon vi: kgCO,./kg SP
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Hinh 2: Hé s6 phat thai nhém cac don vi san xuat gach granite.
Heé s6 phét thai cho hai loai hinh san phdm gach &p lat cda
Viéet Nam c¢6 su khac nhau nhu thé hién trong Hinh 3.
Bon vi: kgCO»./kg SP
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Hinh 3: So sanh hé s6 phat thai sdn xuat gach ceramic - granite.

Hinh 3 cho thdy, hé sé phat thai tdng cho qua trinh san xuat
gach ceramic cao hon so véi san xuét gach granite la khong dang
ké, co thé goi la tuong duong, gia tri chénh léch uoc tinh khoang
0,001kgCO;./kg SP. Phat thai tir tiéu thu nhiét nang va dién nang
la yéu t6 quyét dinh su khac biét gitra qua trinh sdn xudt hai loai
hinh san phdm nay. Néu bo qua phat thai gian tiép tir qua trinh st
dung dién nang, chi tinh phat thai tir nhién liéu va nguyén liéu thi
hé thay r6 qud trinh san xuit ceramic lon hon nhiéu so véi san
xudt gach granite. Hé s phat thai khong tinh dién cho hoat dong
san xudt gach ceramic la 0,720kgCO,./kg SP trong khi do d6i voi
san xudt gach granite chi la 0,673kgCO,./kg SP. Khoang chénh
lech gitra hai san pham len t6i 0,047kgCO,./kg SP.

Heé s6 phat thai cho nganh gach &p lat nghién ctu duoc c6
su tuong dong cao v6i hé s phat thai cta Trung Qudc
(0,938kgCOs./kg SP) [12] nhung lai cao hon so véi cac nudc
Chau Au hay Tay Ban Nha (0,676kgCO,./kg SP) [9]. Nguyén nhan
do muc do tuong dong vé cong nghé san xuét va van hanh gita
Viét Nam va Trung Qudc, trong khi cac nudc phuong tay thuong
c6 cong nghé t6t hon cting nhu st dung cac dang nhién liéu it 6
nhiém hon.

3.2. Hé s& phat thdi nganh san xuét st vé sinh
Hinh 4 biéu dién két qua xac dinh hé s& phat thdi rieng cda cac
don vi san xudt st vé sinh va hé s6 phat thai nganh. Hé s6 phat
thai nganh san xuat st vé sinh udc tinh dugc 1a 1,106kgCO,./ kg
SP, gia tri cao nhat la 1,493kgCO,./kg SP va thdp nhat la
0,883kgCO,../kg SP. Trong do, phat thai tir tieu thy nhién liéu
dong gop gan 62% vao hé s6 phat thai, phat thai tir hoat dong tiéu
thu dien dong gop gan 37% vao heé s phat thai va dong gop thap
nhat la tir nguyén liéu la hon 1%.

Bon vi: kgCO»./kg SP
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Hinh 4. Hé s6 phat thai nganh su vé sinh.

Doéng gop vao hé s6 phat thai nganh s vé sinh tir cac yéu
t6 tiéu thu nhién liéu, tiéu thu nguyén lieu va gian tiép tir tiéu thu
dién la khac nhau va duoc udc tinh cu thé. Két qua cho thay tieu
thu nhién liéu dong gop vao hé s6 phat thai nganh s vé sinh 1a
0,685kgCO,./kg SP, chi€m hon 60% gia tri hé s6 phat thai. Phat
thai tir tieu thu nguyeén liéu dong gop mot phan nho vao téng he
s6 phat thai nganh, véi gia tri trung binh 1a 0,0122kgCO.../kg SP,
dong gop 1-2%. Phat thai gian tiép tir hoat tiéu thu dién cho nganh
san xudt str vé sinh dong gop khoang 37% vao hé s6 phat thai
nganh véi gia tri la 0,409kgCO,../kg SP.

3.3. Heé s6 phat thai nganh san xuat kinh

Hé s6 phat thai trung binh udc tinh duoc tir cac don vi san xuét
kinh 1a 0,885kgCO,../kg SP, gia tri cao nhat la 1,025kgCO,../kg SP
va thdp nhat la 0,805kgCO,./kg SP. Cac hé s6 phat thai riéng tinh
todn duoc tir cac don vi san xudt c6 do sai lech tuong d6i do do,
hé s6 phat thai trung binh nganh duoc tinh toan dya trén viéc them
vao céc trong s6 rieng ma co sé la dua trén dong gop vao san
luong nganh.
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Don vi: kgCO»./kg SP
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Hinh 5: Cac thanh phan ctia hé s phat thai nganh kinh — Cong
nghé kinh ndi.

Hinh 5 cho thay dong gop vao hé sé phat thai nganh kinh tir
hoat dong tiéu thu nhién liéu trung binh la 0,701kgCO,../kg SP,
chiém gan 80%. Dong gop cla hoat dong tiéu thu nguyeén liéu
vao he s phat thai nganh la 0,106kgCO,./kg SP, chiém gan 12%.
Doéng gop gian tiép tir hoat dong tiéu thu dién phuc vu cho qua
trinh san xuat la 0,078kgCO;./kg SP, chiém khoang 8%.

Tiéu thu nhien lieu van la thanh phan dong gop gid tri l6n
nhét vao hé s6 phat thai nganh. Béi véi cac don vi san xuat kinh
du an tién hanh khdo sét cho thay su khac biét lon nhat tir thanh
phan nay. Véi don vi st dung théem nhién lieu dot CNG, hé s6
phat thai la thap hon don vi str dung nhién lieu than va dau (tuong
tmg 1 0,805kgCO,./kg SP va 1,025kgCO;./kg SP).

4, Két luan

Nghién ctiu nay da thuc hién thanh cong viéc xay dung hé s6 phat
thai nganh san xudt vat lieu 6p lat, st vé sinh va kinh xay dung
duoc thuc hién dua trén co s¢ khoa hoc 1a cac hudng dan uéc
tinh phat thai cia quéc t€ ma chu yéu la hudng dan cuaa IPCC va
UFNCCC. Cac kinh nghiém xay dung hé s6 phat thai nganh trong
nudc va qudc té ciing da duoc nghién ctu va tham khdo trong
qud trinh xay dung hé s6 phat thai nganh.

Két qud nghién ctu cho thdy hé s6 phat thai rieng ddi voi
cac nganh san xudt vat lieu xay dung tai Viét Nam la
0,868kgCO,./kg gach ceramic; 0,869kgCO,../kg gach granite;
1,106kgCO,../kg st vé sinh va 0,885kgCO,../kg kinh. Bo hé s6
phat thai da xay dung duoc sé la mot cong cu hiu ich cho cac
don vi san xudt vat lieu xay dung cting nhu co quan quan ly
trong viéc giam sat muc phat thai khi nha kinh, thac day viéc
thuc thi cac gidi phap giam phat thai khi nha kinh, gép phan
bao vé moi truong.

Tai lieu tham khao

[1] EPA (2009), AP-42: Compilation of Air Pollutant Emissions Factors.

[2]1 WHO (1993), Assessment of sources of air, water and land pollution, part
1-5.

IPCC (1996), (2006), Guidelines for National Greenhouse Gas Inventories
- Reference Manual (volume 1, 2, 3).

[3

112| 02.2021

[4] Global Cement and Concrete Association,
https://gccassociation.org/gnr/world/GNR-Indicator_59cAG-
world.html.

[5] Cement sector emission calculation tool: India version 1.0, The Energy

and Resources Institute (TERI), July 2005.

Zhi Cao, Lei Shen, Jianan Zhao, Litao Liu, Shuai Zhong, Yanzhi Sun,

Toward a better practice for estimating the CO, emission factors of

cement production: An experience from China, Journal of Cleaner

Production 139 (2016).

The European Commission, Methodology for the free allocation of

emission allowances in the EU ETS post 2012 Sector report for the glass

industry.

Peipei Hu, Yanze Li, Xuanzhao Zhang, Zhen Guo & Peidong Zhang, CO;

emission from container glass in China, and emission reduction strategy

analysis, 2018.

[9] E.Monfort, A. Mezquita, R. Granel, E. Vaquer, A. Escrig, Analysis of energy
consumption and carbon dioxide emissions in ceramic tile manufacture,
Institute of technology ceramic of Spain.

[10]The European Commission, Methodology for the free allocation of
emission allowances in the EU ETS post 2012 Sector report for the glass
industry.

[11]1C8ng vén s6 330/BDKH-GNPT ngay 29/3/2019 vé ban hanh Hé s6 phat
thai luéi dién Viét Nam do B Tai nguyén va moi trudng Ban hanh.

[12]Junxia Peng, Yubo Zhao, Lihua Jiao, Weimin Zheng, Lu Zeng, CO:
Emission Calculation and Reduction Options in Ceramic Tile
Manufacture-The Foshan Case, Energy Procedia 16 (2012) 467 - 476.

[6

[7

[8



