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TOM TAT

Nghién ciru nay nham muc dich kigm ke va phan tich chi tigt cac nguan
phat thai khi nha kinh (KNK) tai Céing ty Cd phén Gach dp lat Théi Binh
trong nam 2024, tir da xé4c dinh cac yéu td chinh va dé xuat cac giai
phap giam thigu phi hgp. Dya trén céc hudng dan qudc t& (IPCC 2006,
2019) va quy dinh cia Viet Nam (Van ban hgp nhat 10/2025/VBHN-
BNNMT ciia Ba NN&MT, Thang tur 13/2024/T1-BXD ciia Ba Xay dung),
nghién ciru da tién hanh tinh toan va phan loai phat thai theo Pham vi
I (truc tigp) va Pham vi 2 (gian tigp). K&t qué cho thay tdng lrong phat
thai KNK cia nha may dat 79.932 tén OO, trong duong (tC0,e) trong
nam nghién ciru. Phan tich chi tigt chi ra ring cac ngudn phat thai
chinh dang gap vao tdng lreng KNK ciia nha méay gdm: qué trinh dét
than chigm tj trang lan nhat (63,07%), tiép theo |a phat thai tir viec
ddt sinh khai (19,23%) va tiéu thy dién ndng mua ngoai (13.09%).
Ngoai ra, phat thai tir qua trinh phan hiy nguyén ligu gic carbonate
trong qué trinh nung chigém 4.18%. Phan tich nay khang dinh réng viec
str dung nhién ligu haa thach, sinh khdi va tieu thy dién nang |3 cac
"diém ndng" cén vu tién giai quyet. Tir cac ket qua trén, nghign ciu
tdng hop mat sd giai phap ky thuat va quén Iy gidm phat thai, goi y ap
dung cho sén xudt gach dp lat tai Viet Nam. Cac gidi phap tap trung
vao vigc chuyén ddi sang nhign lidu co ham lrgng carbon thap hon,
cdi tign cang nghé 1o nung dé nang cao higu suét dét chay, tdi vu hoa
quy trinh sir dung dién, va nghién ciu sir dung céc nguyén ligu thay
th& ca ham lrgng carbonate thadp. Nhirng dé xuat nay khang chi gidp
giam phat thai KNK ma can gap phan nang cao higu qué sén xudt, dang
thiri hudng tai muc tigu phat trién bén viing cia doanh nghigp.

Tir khda: Khi nha kinh, kiém ke, gach dat sét nung, d&u chan carbon,
giam phat thai.

ABSTRACT

This study aims to inventory and analyze the greenhouse gas (GHG)
emission sources at Thai Binh Tile Joint Stock Company in 2024, thereby
identifying key factors and proposing suitable mitigation solutions. Based
on international guidelines (IPCC 2006) and Vietnamese regulations
(Decree  10/2025/VBHN-BNNMT,  Circular  13/2024/TT-BXD), we
calculated and classified emissions according to Scope | (direct) and
Scope 2 (indirect). The results show that the factory's total GHG
emissions amounted to 79,937 tonnes of CO,, equivalent (:C0,e) during
the study period. A detailed analysis indicates that the main emission
sources contributing to the factory's total GHG were: coal combustion
for kilns, which accounted for the largest proportion (63.07%); followed
by emissions from purchased electricity consumption (13.03%); and
finally, emissions from the decomposition of carbonate-based raw
materials during the calcination process (4.18%). This analysis confirms
that the use of fossil fuels, biomass, and purchased electricity
consumption are the primary hotspots that require prioritized action.
Based on these findings, the study synthesizes a number of technical and
management solutions for emission reduction, and on that basis,
proposes applications for the production of ceramic tiles in Vietnam.
These solutions focus on transitioning to fuels with lower carbon content,
upgrading kiln technology to improve combustion efficiency, optimizing
electricity usage, and exploring the use of alternative raw materials with
low carbonate content. These recommendations not only help to reduce
GHG emissions but also contribute to enhancing production efficiency
and advancing the company's sustainable development goals.
Keywords: Greenhouse gas (GHG), inventory, fired clay brick,
carbon footprint, emission reduction.

1. MG PAU
Bi€n ddi khi hau (BDKH) hién nay khéng con la van dé cla riéng
mot qudc gia hay khu vuc ma da trd thanh thach thiic toan cau, tac
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déng truc ti€p dén an ninh méi trudng, an ninh luang thuc va su
phat trién bén viing clia cac quéc gia (IPCC, 2021). Nguyén nhan
chinh dugc xac dinh 1a su gia ting KNK trong khi quyén, chd yéu do
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cac hoat dong clia con ngudi, dac biét la san xuat céng nghiép va
tiéu thu nang lugng (NASA, 2022). Cac KNK phd bién nhat la carbon
dioxide (CO,), methane (CH,) va nitrous oxide (N,0O). D€ ting phé véi
BDKH, cong déng qudc té da dua ra nhiéu cam két gidam phat thai,
trong d6 Théa thuan Paris ndm 2015 ddt muc tiéu gilt muc tdng
nhiét do trung binh toan cau & ngudng 1,5°C so vdi thdi ky tién céng
nghiép (UNFCCC, 2015).

Tai Viét Nam, qua trinh cong nghiép héa va dé thi héa dién ra
nhanh chéng kéo theo sy m& rong clia nganh san xuat vat liéu xay
dung, lam gia tang phat thai KNK quéc gia. Trudc béi canh do, Chinh
ph da thé hién cam két manh mé tai COP26, dit muc tiéu dat phat
thai rong bing 0 vao ndm 2050 (Chinh phu Viét Nam, 2021). Kiém
ké KNK & cap qudc gia, nganh va doanh nghiép dugc xem la budc di
quan trong dau tién dé€ hién thuc héa muc tiéu nay. Tuy nhién, trong
cac nha may vat liéu xay dung,bao gém gach 8p lat hoat dong kiém
ké con han ché, thiéu tinh hé théng va thiéu nghién ctiu chuyén sau
& cap ca s6.

Cong nghiép vat liéu xay dung vira la nganh kinh té chi chét,
vla la nguén phat thai KNK dang ké. San xuat xi mang, gach, ngdi,
gdém su tiéu thu nhiéu nang luong héa thach va phat thai truc ti€p
tUr cac phén g héa hoc (IEA, 2020). Déi vai gach 6p lat, du quy mé
nhd hon xi mang, nhung qua trinh nung 6 900-1.000°C doi hoi lugng
than va nhién liéu I6n. Theo B Xay dung (2020), nganh vat liéu xay
dung chiém khodng 15-20% téng tiéu thu nang lugng toan nganh
cong nghiép, kéo theo lugng phat thai CO, tuong ting. Do do, viéc
nhan dién, dinh luogng va quan ly ngudn phat thai KNK trong linh
vuc nay la can thiét dé€ hudng tdi nén kinh té xanh va bén vimng.

Du ¢6 vai tro I6n, nganh gach &p lat Viét Nam van thiéu di liéu
céng khai, day da va chinh xac vé phat thai KNK. Phan 1én nghién
clu trong nudc tap trung vao cac nganh phat thai I6n nhu nhiét
dién, xi mang, hoac diing & muc téng quan. Mot sé nghién ciu da
xay dung hé sé phat thai cho cac phan nganh gach, gém, cho thay
tiém ndng hinh thanh co s& dit liéu phuc vu kiém ké KNK. Mai va
céng su (2021) xac dinh hé s6 phat thai: gach ceramic 0,868 kg
CO,e/kg sdn phdm; gach granite 0,869 kg CO,e/kg; st vé sinh 1,106
kg CO,e/kg; kinh xay dung 0,885 kg CO,e/kg. Nghién ctiu du chan
carbon tai lang gém Thanh Ha ctia Toan va céng su (2020) cho thay
phat thai 1,88-2,07 kg CO,e/san phadm, 99% tur 6t nhién liéu trong
16 nung, t8ng phat thai khoang 1,9 Gg CO,e/nam.

Tuy nhién, cac nghién cttu dién hinh vé kiém ké KNK tai nha may
gach 6p lat quy mo cong nghiép con rat han ché; dit liéu rdi rac, khéd
ti€ép can théng tin nguyén liéu - nhién liéu, thi€éu cong cu tinh toan
chudn héa, va thi€u nghién ctiu thuc tién phu hgp diéu kién cong
nghé phd bién & Viét Nam. TU thuc tién d6, nghién ctu nay duoc
thuc hién nham kiém ké va phan tich nguén phat thai KNK tai mot
nha maéy gach 6p lat dién hinh. Céong ty C6 phan Gach 8p lat Thai
Binh duoc Iua chon do quy mé san xuat I6n, dai dién cong nghé san
xuat phé bién hién nay. K&t quéa nghién ctiu cung cap buc tranh toan
dién, chi tiét vé phat thai KNK ctia nha may, lam cg s& khoa hoc dé
xudt giai phap gidm thiéu phu hop, hé trg doanh nghiép dap ng
yéu cau kiém ké KNK, nang cao hiéu qua nang lugng va hudéng téi
muc tiéu Net-zero cla Viét Nam, dong thai gop phan xay dung d
liéu nén cho nganh vat liéu xay dung.

2. PHUGNG PHAP NGHIEN CUU

2.1. Phuong phap thu thap dirliéu

Nghién ctu stt dung két hogp phuong phap thu thap dit liéu so
cdp va dir liéu thit cap. Trong d6 phuong phép thu thap di liéu so
c&p dugc thuc hién dé thu thap cac théng tin vé quy trinh san xuét,
quy mo, cong nghé san xuat, tiéu dung nang lugng trong hoat déng
san xudt ctia nha may, cac ngudn phat thai khi nha kinh. Phuong

phép thu thap d liéu thi cap dugc dung dé thu thap théng tin lién
quan tdi hé s6 phat thai, phuong phap thuc hién kiém ké va tinh
toan phat thai khi nha kinh cho nha may.

2.2. Pham vi kiém ké

D6i tugng nghién cliu la cac hoat ddng san xuat gach 6p va gach
lat tai Cong ty C6 phan Gach 6p lat Thai Binh trong giai doan
01/01/2024 dén 31/12/2024. Kiém ké bao gém toan bé hoat déng
san xuat trong nha may.

Dua trén cac quy dinh hién hanh, dac biét la Van ban hgp nhat
s6 10/VBHN-BNNMT quy dinh gidm nhe phat thai KNK va bao vé
tang 6-don, va Thong tu 13/2024/TT-BXD ngay 20/12/2024, thi viéc
kiém keé tai co s& tap trung vao:

e Pham vi 1 (Phat thai truc tié€p): Lugng phat thai sinh ra tu
cac nguén do chinh cong ty s& hitu hodc kiém soét. Trong trudng
hgp nay, d6 la phat thai tir qua trinh nung va viéc dét nhién liéu hda
thach trong 106 nung.

e Pham vi 2 (Phat thai gian ti€p tir nang lugng tiéu thu):
Lugng phat thai tir viéc tiéu thu dién nidng mua ti bén ngoai dé
phuc vu cho cac hoat ddng san xuat.

Theo quy dinh, cong ty khong bat budc phai ki€ém ké phat thai
thudc Pham vi 3.

2.3. Phuong phap tinh toan kiém ké phat thai KNK

Phuong phap kiém ké sir dung trong nghién ctu nay dugc thuc
hién theo hudng dan clia Théng tu sé 13/2024/TT-BXD ngay
20/12/2024 ctia B6 Xay dung, Hudng dan clia Ban Lién chinh phu vé
Bién d&i khi hau nam 2006 (IPCC 2006) va IPCC 2019 vé kiém ké khi
KNK quéc gia va dugc cu thé héa thong qua cong thic s6 (1) (2) (3)
(4) dusi day.

Céng thuc tinh phat thai khi nha kinh tur s&r dung nhién liéu cho
qua trinh dot:

EnL = ZZ Qj x NCV; x EF;; X GWP; x 107 M

j i

Trong dé:

Enc: Phét thai tir d6t nhién liéu, tdn COse

i Loai khi nha kinh dugc kiém ké (khi CO,, CHa, N2O)

j: Loai nhién liéu st dung

Qj: Khéi lugng nhién liéu j tiéu thy, tan hodc nghin lit

NCV;: Gia tri nhiét tri rong cta nhién liéu j, T)/nghin tan hoac
T)/triéu lit

EFi;: Hé s phat thai khi nha kinh i clia nhién liéu j, kg/T)

GWP;: Hé sé lam néng lén toan cau cla khi nha kinh i

e Cong thuc tinh phat thai KNK tir s&t dung dién lugi, dién
mua vao ¢6 nguén gdc hoa thach:

EpL = (Quv — Qgr) X EFp, X 1073 2

Trong do:

EeL: Phat thai tur s dung dién ludi, tan CO.

Quv: Luong dién luéi, dién mua vao ¢4 ngudn géc hda thach,
kWh

Qgr: Lugng dién ban ra, kWh

EFsL: Hé s6 phat thai ludi dién qudc gia (tCO/MWh)

EFeL dugc dp dung la Hé s6 phat thai cta ludi dién Viét Nam nam
2023 la 0,6592 tCO/MWh dugc cong bd theo Cong van sé
1726/BDKH- PTCBT ngay 03/12/2024 ctia Cuc Bién ddi khi hau, Bo
TN&MT (nay la BO NN&MT).

e Céng thuc tinh phat thai KNK tU qua trinh nung nguyén
liéu khac c6 chia géc cacbonat:

Ewc ki = Qxu X k X 0,4397 3)

Trong do:
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Enc_kx: Phat thai tir qué trinh nung nguyén liéu c6 chia géc
cacbonat, tan CO;

Q«x: Khoéi lugng nguyén liéu c6 chira goc cacbonat, tan

k: Ty 1& CaCO:s trong nguyén liéu c6 chira g6c cacbonat,%

0,4397: Hé s6 phat thai qua trinh nung nguyén liéu c6 chia g6c
cacbonat, tan CO2/tan CaCOs

¢ Cong thiic tinh tdng lugng phat thai KNK ciia co sé:

TPT=5KNKi 4)

Trong d6: TPT la t8ng luong phat thai KNK clia ca s& (tan COse);

Quy trinh kiém soat chat lugng kiém ké khi nha kinh dugc thuc
hién theo tiéu muc 6.1.2 Muc 6 Tiéu chudn quéc gia TCVN ISO
14064-1:2011, Phan 1: Quy dinh ky thuat va huéng dan dinh lugng
va bao cdo phat thai va loai bd KNK & cap d6 co sé.

2.4. Phuong phap xac dinh d6 khéng chac chan vé két qua
kiém ké KNK

Do khéng chic chan cta két qua kiém ké dugc lua chon va thuc
hién theo huéng dan tai Chuong 3, Quyén 1, Hudng dan ctia Ban
Lién chinh pha vé Bién d8i khi hau nam 2006 (IPCC 2006) va IPCC
2019 vé kiém ké khi KNK qudc gia.

L ‘||.|Il{f"l| o X)) 4 (U » x; ) W, »x, ) ®
“ratal T |.\’| 4 ."u': At 'T|||
Trong d6:
Urotar: ty 1€ phan tram khéng chac chan trong két qua kiém ké cda
Coéng ty;

xi va Ui: 1an lugt 1a cac lugng phat thai KNK ctia nguén i va phan
tram do khong chac chan cia nguén phat thai i.

Trong d6, d6 khong chic chan téng hop vé két qua kiém ké
dugc xac dinh bing cong thic sau:

0, = \IA;? + Ff

Trong doé:

Ui phan tram d6 khong dam bao trong tich cda céc dai lugng;

A:i: ty 1é phan tram khéng chéc chén lién quan dén s6 liéu hoat
déng clia nguén i;

Ei: ty & phan tram khéng chac chén lién quan dén hé s6 phat
thai ca nguonii.

Bang 3.1. D{ liéu hoat ddng clia Céng ty nam 2024

(6)

2.5. Xac dinh hé sé phat thai

DE tinh toan lugng phat thai KNK trong bao cao nay, chdng toi
da st dung cac hé s6 phat thai (HSPT) dugc tham chiéu tir cac nguén
chinh thirc va uy tin. Cac nguén nay bao gom: Thong tu 13/2024/TT-
BXD ngay 20/12/2024 cta BO Xay dung, quy dinh vé quy trinh ky
thuat kiém ké KNK trong nganh xay dung; Quyét dinh 2626/Qb-
BTNMT ngay 10/10/2022 cta B TN&MT (nay la B6 NN&MT), ban
hanh danh muc cac hé sé phat thai phuc vu kiém ké KNK; Huéng
dan kiém ké KNK cua Ban lién Chinh pha vé Bién d6i Khi hau (IPCC
2006), mot tai liéu chudn muc quéc té vé kiém ké phat thai.

3.KET QUA VA THAO LUAN

3.1. Dir liéu hoat dong ctia nha may

Cong ty Gach 6p lat Thai Binh c6 quy mé san xuat 16n, da dang
vé chling loai va kich thudc san pham. San phdm gach clia nha may
g6m hai loai la gach 6p va gach lat vai téng san lugng nam 2024 dat
6.718.456 m? (tuong duong 136.450.942,9 kg). Quy trinh cong nghé
san xuat hai loai gach nay dugc mo ta chi tiét qua Hinh 3.1

Kho chia Kho chia ditsét

=

Kho chia Kho chia
bt i voi cao lanh

Kho chim it st ‘

tring thch
[

a. S0 d6 quy trinh sdn xudt gach 6p b. S do quy trinh sén xudt gach la
Hinh 3.1. So d6 quy trinh san xudt gach p lat cdia nha méy
DE san xuat cac san pham clia nha may, céac loai nguyén vat
liéu va nang lugng st dung dugc théng ké trong Bang 3.1.

STT Pham vi Nguén phat thai Cong doan Thiét bi, qua trinh/loai nhién liéu Loai nang luong Donvi Luong sii dung
Lo nung Lo than hda khi (d6t than cam) Than ' Tan 15.742,286
Ngudn ¢6 dinh Lugng nguyén liéu dd st dung Nguyén liéu chiia goc cachonnat Tan 136.188
1 Pham vi 1 Say phun Lo dot sinh khoi Sinh khéi Tan 11.626
e 1 (C4c phan xuéng sén Phuang tién van tai ndi bd (Xe xtc Xang Lit 201.6
Nguon dat di déng xut lat, xe nang) Déu DO Lit 129.898
May nghién bi Nghién nguyén liéu Dién ndng
Bom, bé chifa ho liéu Bom van chuyén ho liéu Dién nang
2 | Phamvi2 | Tieuthy dién lusi _Mayép __Méy ép thi lictgohinh__ Dién nang kWh 15866427
Trang men, in hoa Hé thdng trdng men, mdy in hoa van Dién ndng
Van chuyén ndi bo Xe goong, bang tai Dién ndng
Phan loai, dong gdi Thiét bi phan loai, mdy ddng goi Dién ndng

Céc loai nhién liéu st dung trong hoat ddng ctia nha may bao gém
than cam, sinh khéi, dau DO, LPG, xang va dién. Trong d6, lugng dién
tiéu thu 13 15,866,427 kwh, than cam chiém (57,29%), sinh khéi chiém
(42,31%), cac ngudn khéc cé lugng tiéu dung thap hon. Trong san xuat
gach 6p lat dac biét la gach ceramic, da voi la mét thanh phan quan
trong, dugc sir dung trong cong thic phdi liéu véi hai muc dich chinh:
hoat déng nhu mét chat don dé t6i uu hoa chi phi va thé tich xuong
gach; va thit hai n6é déng vai tro la chat trg dung (fluxing agent) gitp
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diéu chinh qua trinh nung, thic ddy su két khéi (sintering) va cai thién
d6 bén co hoc clia sén pham cudi cing. Nhu vay, nguyén liéu chidia géc
carbonat ciing |1a moét nguén phat thai khi nha kinh can dugc kiém ké
trong nha may.

3.2. Hién trang phat thai KNK ciia nha may

Két qua kiém ké KNK ctia nha may nam 2024 cho thay phét thai clia
phamvi 112 69.473 tan CO%e (chi€ém 86,91%) téng lugng phat thai, phan
anh dac trung ctia nganh san xuat gach 8p lat véi muc tiéu thu nhién
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liéu hoa thach 16n trong qua trinh van hanh 16 va céc thiét bi phu trg.
Phat thai pham vi 2 1a 10.459 tan CO2e (chiém 13,09%) téng lugng phat
thai, phat sinh tur viéc tiéu thu dién lusi phuc vu hoat dong san xuat va
van hanh.

Ty I allemg s e e mgaion phud ihad (000 e

TR N

(2R )

E []

Hinh 3.2.Ty & d6ng gdp phat thdi tif cac ngudn phat thai ndm 2024

Hinh 3.2 cho thdy tiéu thu than cam la nguén chi phéi, déong gop
63,07% tuong duang 50.408 tan CO.e. Than dugc st dung cho cac cong
doan nhiét nang cao, dac biét 1a 16 khi hda nung hoat déng lién tuc. Két
qua nay tuong dong vdi cac nghién clu trudc, trong do phat thai tor
than cam tai cac co s& gach nung truyén théng chiém 65-80%, tlly muic
do co gidi hoa va hiéu suat 10. Sinh khéi la nguén phat thai 16n thi hai,
chiém 19,23% (15.369 tan CO,e). Tiép theo la dién nang, chiém 13,09%
(10.459 tan CO,e), phan anh su phu thudc vao dién luéi cho céc thiét bi
nghién, ép, bom va hé théng gia cong bé mat. Ty Ié nay phu hgp vdi
muc trung binh nganh gach men tai Viét Nam, noi dién thudng chiém
10-20% téng phat thai CO,e, tuong déng véi két qua clia Mai va cong
su (2021). Nguén phat thai tir nguyén liéu chira géc cacbonat chiém
4,18% (3.340 tan CO,e), phat sinh tir qua trinh phan hay CaCO; trong
giai doan nung. Theo IPCC (2006), phat thai tir phan hiy cacbonat la
khong thé tranh khai va thudng chiém 5-15% téng phat thai CO, trong
cac nganh st dung nguyén liéu vo co. Nguac lai, dau DO chi dong gop
0,44% (351 tdn CO.e), cho thay vai trd thi yéu trong co cau nang lugng
clia nha may; cac ngudn khac déng goép khéng dang ké.

Cao cau phat thai trén phan anh dic diém cong nghé va muc tiéu
thu nang lugng dac thi clia nganh gach 6p lat, déng thai la can ct quan
trong dé xac dinh trong tam gidm phat thai. T két qua kiém ké, c6 thé
thay cac co hdi giam phat thai hiéu qua tap trung vao ba nhém chinh:
than, dién, va nguyén liéu g6c cacbonat, phu hgp véi déc thi nganh
gach &p lat Viét Nam vén phu thudc nhiéu vao nhién liéu héa thach va
muic do tu dong hda trung binh.

Trén co s& két qua udc tinh do khéng chéc chan vé s6 liéu hoat dong
va hé s6 phét thai KNK Iua chon, tdng hop danh gia do khéng chic chan
vé két qua kiém ké khi nha kinh ndm 2024 ctia cdng ty cho thay: nguén
phét thai tir d6t nhién liéu cho phuong tién di dong (xang, dau DO) c6 dé
khong chac chan khoang 7,08%. Phat thai tir dét nhién liéu than va sinh
khéi trong 16 nung, 16 dién c6 do khdng chéac chan cao hon (8,55%). Déi
vdi nhédm phat thai tir qua trinh cong nghiép va tiéu thu san pham, do
khong chac chan udc tinh la 8,60%, cao nhat trong cac nhém. Phat thai
gian tiép tur tiéu thuy dién nang cé do khong chac chdn thap hon, & muic
7,00%. Tinh toan téng hgp cho thady dé khong chic chén téng hop clia
toan bo két qua kiém ké la 5,87%, ndm trong khoang chdp nhan dugc
theo céc hudng dan qudc té (IPCC 2006), dam bao d6 tin cay clia két qua
kiém ké.

3.3. Goi y mét sé gidi phap gidm phat thai KNK cho nha may

Téng quan vé cac cdng nghé gidm phat thai KNK cho cac nha may
san xuat gach 8p lat trén thé gidi, nghién ctu téng hgp va gagi y mot s§
gidi phap c6 thé 4p dung cho nha may trong tuong lai. Del Rio va céng
su (Del Rio et al., 2022) da dua trén két qua téng hgp clia 324 nghién
clu dé€ dua ra nhing gidi phap tiét kiém ning lugng va gidm lugng khi
thai carbon cho nganh c6ng nghiép gom s, gach 6p lat. Cac giai phap
va |6 trinh 4p dung céc gidi phap dugc téng hgp trong Hinh 3.3 sau:

vl

(HP: Combined Heat and Power (Bdng phdt nhiét va dién).

(CS: Carbon Capture and Storage (Thu hi va luu trit Carbon)

Hinh 3.3. L9 trinh dp dung cc gidi phap cho nganh cng nghiép gach dp It (Del Rio et al., 2022)

Dua trén két qua dong gdp phat thai tir cdc ngudn clia nha may va
thai KNK cho nganh gém su, gach 8p lat. Nghién cdiu nay téng hop céc
gidi phap thanh ba nhom: a) Giam phat thai tir qua trinh dét trong 1o
nung; b) gidm phat thai tU tiéu thu dién; c) Gidm phat thai ti phan hay
carbonat trong phéi liéu.

a. Giam phat thai tif qua trinh dét trong 16 nung
Mét s6 gidi phap gidm phat thai tir qué trinh d6t clia nha may bao
gobm:

i) Thay thé nhién liéu: Ngudn phat thai cht yéu hién nay la than cam
dung cho 16 nung con 1an. C6 thé thay thé mét phan than bang sinh khéi
ché bién (trdu vién, mun cua ép) hodc khi tdng hgp tir sinh khéi (syngas)
viia gidm phat thai CO, viia tdn dung phu phdm néng nghiép dia
phuong. Ahmad et al. (2025) chiing minh sit dung phé thai néng nghiép
trong san xudt gach gidip gidm dang k& CO, va nang cao tinh bén ving.
Kinh nghiém nganh gach EU cho thay st dung syngas hodc biogas c6 thé
gidm t&i 30% phat thai néu bao dam ngudn cung bén ving (Khalil, 2023).

ii) Cai tién hiéu sudt 1o nung: L6 nung con lan thudng that thoat nhiét
I6n do cdu tric va vat liéu cach nhiét chua téi uu. Cac gidi phap nhuthay
vat liéu chiu Itta nang bang vat liéu nhe cach nhiét, t6i uu hda ty lé gio -
nhién liéu gitp gidm tiéu hao nhién liéu. Bashir et al. (2023) nhan manh
rang cai tién cong nghé |0 c6 thé gidm phat thai KNK & muic 10-20%, tuy
diéu kién van hanh.

iii) Thu héi nhiét thai (waste heat recovery - WHR): Khi néng tr viing
lam ngudi hién van thai ra méi trudng ma chua duoc tan dung. Castro
Oliveira et al. (2020) cho thay ap dung WHR bang 6ng dan nhiét (heat
pipes) va téi stt dung khi néng cho sdy hodc gia nhiét so cap c6 thé giam
5-15% nhién liéu. Mezquita, Boix, Monfort & Mallol (2014) uéc tinh tich
hgp hé théng thu héi nhiét tir khi thai gidp nganh gach 6p l4t tiét kiém
t6i 30% chi phi nang lugng. European Commission (2019) ghi nhan viéc
dung bo trao di nhiét 6ng nhiét (Heat Pipe Heat Exchanger - HPHE) thu
hoi nhiét tir viing lam mat gidp giam 4-5% lugng khi tu nhién cho thiét
bi sdy. Delpech et al. (2018) cho thdy mét hé théng HPHE c6 thé thu héi
han 863 MWh/nam, tiét kiém khoang 110.600 m* khi tu nhién va gidm
gan 164 tan CO,. Cac nghién clu khac cho thdy céng nghé tan dung
triét dé nhiét thu héi c6 thé gidm t6i 60% nang lugng nhién liéu cho méi
vién gach so vai cdng nghé théng thudng. Quy trinh WHR gom ba budc
chinh: (1) gianhiét sobé cho gach, (2) dung nhiét thu héi cho céng doan
sdy, (3) gia nhiét so bd khong khi cadp cho budng dét thay vi khéng khi
& nhiét dé6 moi truong (Nordic Climate Facility, 2019). Popov (2013) ghi
nhan ap dung quy trinh nay gitp hiéu suat nang luong tang 46-52%,
trong khi Mezquita et al. (2014) uéc tinh thu hoi nhiét tur khi lam mat
trong budng xa c6 thé tiét kiem trén 17% nang luong.

b. Giam phat thai tir tiéu thu dién

bién dugc st dung chu yéu trong cac khau nghién bi, sdy phun, ép
gach va xtt ly bé mat. Mét sé giai phap da dugc nghién ctru va dp dung
nham giam phat thai gian ti€p tirtiéu thu dién trong san xuat, dong thoi
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chi ra kha nang giam tiéu thu dién nang tir qua trinh san xuat. Cac giai
phép bao gom:

i) Thiét bi hiéu sudt cao: Nghién ctu tai EU cho thdy viéc thay thé
déng co ¢l bang dong ca hiéu suat cao (IE3/IE4) va lap bién tan (VSDs)
6 thé gitp gidm 10-15% dién nang ma khong anh hudng dén nang
sudt (Castro Oliveira et al., 2020). ij) Céng nghé déng phdt (Cogeneration):
Caglayan va Caliskan (2018) bao cao muc tiét kiém nang luong dat 10-
50% trong cong doan sdy, trong khi Gabaldon-Estevan, Criado, va
Monfort (2014) ghi nhan hiéu suat nang luong tang dén 85-90% trong
giai doan sdy bot phun. iii) Hé théng quan Iy ndng luong (ISO 50001): Theo
IEA (2017), viéc trién khai hé théng quan ly nang lugng cé thé tiét kiém
thém 3-5% dién nang.

¢. Giam phat thai tir phan hdy carbonat trong phdi liéu

Viéc thay thé mét phan nguyén liéu chia da véi bang phu pham
c6ng nghiép nhu tro bay, xi 10 cao hodc phé liéu ceramic c6 thé gidm
phat thai CO, tir phan hly carbonat va déng thaoi cai thién do bén co
hoc ctia sdn phadm (Castro Oliveira et al., 2020). Bén canh d6 viéc tai si
dung phé liéu ciing la mot gidi phap dé gidm phat thai. Theo bao céo
clia Lién doan cac nha sdn xuat gach 8p lat chau Au (CET, 2020), ty & téi
ché& 5-10% phé liéu ceramic gilp gidm dang ké nhu cau khai thac CaCO;
nguyén khai va tiét kiém 3-5% chi phi nguyén liéu. Tuy nhién, d& dam
bao dugc tinh chat ctia gach khi st dung vat liéu thay thé thi can c6 cé
nhiing nghién ctu, thit nghiém cu thé han trudc khi ap dung cac gidi
phép vira néu cho doanh nghiép.

Nhu vay dé gidm phat thai KNK hiéu qua, cac nha may san xuat gach
men can uu tién ba nhom giai phéap chinh: (i) gidm tiéu thu than trong o
nung, (ii) ti€t kiém dién nang, ing dung nang lugng téi tao, (iii) va diéu
chinh phdi liéu nham gidam phét thai carbonat. Day la cac gidi phap da
dugc dp dung & mét s6 quéc gia. Tuy nhién dé dé xuat ap dung cho céc
nha mdy san xudt gach &p lat cho Viét Nam can c6 cac nghién ctiu sau
hon dé€ danh gia tinh phu hgp, tinh hiéu qua trén cac phuang dién kinh
té&, ki thuat, méi trudng. Tur d6 c6 dugc cac dit liéu tudng minh hon, va co
co s& danh gia tinh phu hop cla cac gidi phap véi cong nghé, quy mo,
diéu kién san xudt clia cdc nha may san xuat gach 6p lat ctia Viét Nam.

4, KET LUAN VA KIEN NGHI

Két qua kiém ké phat thai KNK tai Nha may Gach 6p It Théi Binh
cho thay t8ng lugng phét thai dat 79.932 tdn CO, tuong duong (tCO,e)
trong nam nghién ctu. Phan tich chi tiét cho thay phét thai chu yéu tap
trung vao bén nguén chinh: qua trinh dét than cho 16 nung chiém ty
trong I6n nhat (63,07%), tiép theo la dét sinh khéi chiém (19,23%), tiéu
thu dién ndng (13,09%), va phan hly nguyén liéu chia goc cacbonat
trong qua trinh nung (4,18%). Biéu nay phan anh dac trung cong nghé
san xudt gach 6p lat, trong d6 qua trinh nhiét nang va phéi liéu la hai
nhan t6 quyét dinh dén muc phat thai KNK.

Trén co s& d6, nghién ctu da dé xuat mot sé gidi phap giam phat
thai phu hgp véi dac thu nha may, bao gom: (i) giam phat thai tir 1o than
khi hoa thong qua thay thé mét phan than bang sinh khoi, cai tién hiéu
suat |6 nung va thu héi nhiét thai; (ii) gidm tiéu thu dién nang bang cach
st dung thiét bi hiéu sudt cao, ap dung hé thong quan Iy nang lugng va
tich hgp ndng lugng tai tao (dién mat troi dp mai); va (iii) gidm phat thai
tUr phan hly carbonat bang diéu chinh cong thiic phéi liéu, téi st dung
phé& phim. D& dua céc gidi phap nay vao ap dung thuc t& tai cac nha
may thi can c6 cac nghién cdu sau hon vé danh gia hiéu qua kinh té, ky
thuat, va moi truong clia cac gidi phap.

Két qua nghién ctiu khdng chi cung cap co sé khoa hoc cho viéc xay
dung 16 trinh gidm phat thai KNK tai Nha may gach &p lat Thai Binh
théng qua két qua kiém ké va gai y mét s6 gidi phap co thé gidam phét
thai, ma con 1a tai lieu tham khao d€ ap dung cho céc co s& san xudt
gach 6Op lat khac tai Viét Nam trong boi cdnh nganh vat liéu xay dung
dang hudng t6i muc tiéu phat trién xanh va bén ving.
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