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Nghién ctu ché tao gach khéng nung hip thu khi CO, tif ngudén hdn hop
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Nha méy dién ric Greenstar (Bic Ninh) méi nim phat sinh hon 4.000 tin tro bay, chil yéu chén l4p gay ling
phi tai nguyén va 6 nhiém. Nghién cifu nay d& xuit ché tao gach khéng nung hip thu CO, tit hén hop tro
bay nhiét dién, xi 10 cao, sgi x0 dita va dung dich kidm hoat héa (NaOH, Na,SiO;) lam chit hoat héa
geopolymer. Cac cép phéi vét liéu duogc thiét ké theo TCVN hién hanh, tao miu va thi nghiém xac dinh céc
chi tiéu co' 1y (cdng d6 nén, udn, khbi lvong thé tich, dd hit nwde, d6 réng) ciing nhu kha ning hip thu
CO,. Két qua cho thiy cic miu gach déu dat mac M100, cudng d6 nén tir 12,7 + 14,5 MPa, bé mit nhin, d6
hiit née thap va d6 rdng giam con 6,5+ 10,9%. Dic biét, cic vién gach réng ché tao tit cAp phéi Mix-ID-04
hép thu trung binh 12,5+ 14,2 g CO,/vién trong vong 20 + 30 phiit thi nghiém, nh& phan @ng cacbonat héa
ctia Ca(OH),, tro bay va xi 10 cao. Nghién cttu chitng minh tinh kha thi ctia viéc két hgp phé thai cong nghiép
va phu phdm néng nghiép dé san xuit gach khong nung hép thu CO,, gép phin giam phat thai khi nha kinh,
tiét kiém tai nguyén va huwéng t6i muc tiéu Net Zero 2050.

ABSTRACT

Green construction materials
Fly ash

Coconut fiber

Alkaline solution

CO,-absorbing non-fired bricks

The Greenstar waste-to-energy plant (Bac Ninh) generates more than 4.000 tons of fly ash annually, most of
which is landfilled, causing resource wastage and environmental pollution. This study proposes the
development of CO,-absorbing non-fired bricks using a mixture of fly ash, ground granulated blast furnace
slag, coconut fiber and an alkaline solution (NaOH, Na,SiO5) solution serving as a geopolymer activator. Mix
proportions were designed according to Vietnamese standards (TCVN), followed by sample preparation and
testing of physical-mechanical properties (compressive strength, flexural strength, bulk density, water
absorption, porosity) as well as CO, uptake capacity. The results show that all brick samples met grade M100
with compressive strengths ranging from 12,7 to 14,5 MPa, smooth surfaces, low water absorption and
reduced porosity (6,5+10,9%). Notably, hollow bricks produced with Mix-ID-04 absorbed an average of
12,5+14,2 g CO, per brick within 20+ 30 minutes of testing, attributed to the carbonation of Ca(OH),, fly
ash and slag. This research demonstrates the feasibility of combining industrial waste and agricultural by-
products to manufacture CO,-absorbing non-fired bricks, contributing to greenhouse gas reduction, resource

conservation and the pursuit of the Net Zero 2050 target.

1. Giéi thiéu

Tai cc thanh phé 16n & Viét Nam dang thai ra mot lugng rac thai
sinh hoat rét 16n, trén 60.000 tAn/ngay, trong d6 khu vire d6 thi chiém

Trong bbi canh toan cAu dang dbi dién véi nhitng tic dong ning
n@ ciia bién d6i khi hau, viéc kiém soat va giam thidu phat thai khi CO,
trd thanh mot trong nhitng thach thitc quan trong hang dau. Theo c6ng
bb ctia Lién Hop Qubc, lwgng khi thai CO, cin giam 45 % vio nim
2030 so v&i mitc nim 2010 va hudng t&i muc tiéu phét thai rong bing
0 (Net Zero) vao niam 2050. Dic biét, nganh xay dung — vén tiéu thu
lwgng 16n vat liéu truyén théng nhu xi ming, gach nung — duge xem 1a
mot trong nhitng linh viee phat thai CO, nhiéu nhét, do qua trinh san
xult xi miéng va d6t nhién liéu héa thach gy ra hiéu Gng nha kinh va

cac hé luy méi truong khac.
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60 %. Hién khoang 71 % réc thai duoc xi Iy bing chén 14p, 16 % bing
compost va 13 % béng dbt va cac phirong phap khéc, song ty 16 thu gom,
xa ly van chwra dat 100 % [1, 2, 3]. V4n dé x 1y rac ludén 1a mot bai todn
khé ca v& méi trizdng va kinh té dbi véi cic mide dang phat trién nhw
Viét Nam. Theo B6 Khoa hoc va Cong nghé, cong nghé dbt chit thai dé
tao ra dién ngay cang dwgc 4p dung rong rai do c6 mot sb vu diém ndi
bat so vGi céc cong nghé khac, nhu giam duwgc 90 + 95 % thé tich va
khéi lwong chat thai; c6 thé tan dung nhiét; gidm phat thai khi nha kinh

so vGi bién phap chon 14p va han ché 6 nhiém thi cip [3].
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Hién nay, Viét Nam di duwa vio van hanh nhiéu nha may dién ric
nhu S6c Son (Ha Noi, 4.000 tén/nga‘ly, 75 MW), Vinh Tin (Binh Thuén,
600 tén/ngay, 30 MW), Phit Ninh (Pht Tho, 500 tAn/ngdy, 25 MW), Cl
Chi (TP. HO Chi Minh, 1.000 tén/ngéy, 50 MW),... [4]. Trong d6, Nha may
dién rac Séc Son (thudc Khu lién hop xit 1y chét thai rin Nam Son-Ha Noi)
hién dang van hanh 3/5 16 dt, xit 1y duge khoang 3.000 tn rdc/ngiy
dém. Theo lanh dao nha may, néu dwgc cip phép hoat déng hét cong suit
5/5 10 dbt sé xtt Iy dugc khoang 4+ 5 nghin tin rdc/ngay dém [5]. Ha Noi
d4 tap trung trién khai c6ng nghé hién dai nhat dé xt 1y rdc thai, du kién
giai doan dén nam 2030, thanh phd sé giai phéng miit bing dé kéu goi diu
tw cic nha may xt 1y chét thai rdn theo cong nghé hién dai.

Vira qua tai Bc Ninh, Nha may x 1y chit thai rin sinh hoat, chit
thai cong nghiép phét dién (nha may dién rac Greenstar) da chinh thiic
di vao van hanh. P4y 12 nha may dién rac diu tién cta tinh Bic Ninh di
vao hoat dong. Nha may dién rdc Greenstar c6 chic ning x Iy chit
thai cong nghiép va chét thai sinh hoat v&i céng suit 180 tin rac/ngay
dém; cong sut phat dién 1a 6,1 MW [6]. Nhilu nwée tién tién trén thé
gi¢i nhin dinh, viéc xay dung nha méy dién rac 1a mot gidi phap hiéu
qua, gép phan giam thidu lvgng rac thai chén 1ap, giam thiéu 6 nhiém
moi tredng va phat thai khi nha kinh [7, 8].

Tuy nhién, cdc nha mdy dién rac hién dang phat sinh lvgng 16n
tro xi — san phdm phu ctia qué trinh dét rdc — c6 nguy co gy 6 nhiém
thtt cAp. Cu thé, Nha may S6c Son phét sinh khoang 260.000 tAn/nim,
trong khi Nha may Greenstar thai ra 10 + 20 tin/ngay [9]. Do d6, vin
d@ tai st dung triét dé cac chét thai rén phét thai tit cic nha may dién
rac, giam anh huwong dén méi truong thit cip 1a mot vin dé can thiét
va thoi sy hién nay.

Trong nhitng nim gin diy, thanh phin st dung tro bay nhiét
dién va xi luyén kim, bot gbm st... ngly cang dwoc st dung phd bién
va da dang hon trong thanh phin ctia bé tong, vita xay dung va gach
xay khong nung [10, 11]. Trong nam 2024, vat liéu xay dung hép thu
khi CO, dugc ché tao tit ngudn hén hop phé thai céng nghiép, cbt sgi
phan tan va dung dich kiém da bit diu duoc nghién cttu & Viét Nam
[12]. Tuy nhién, nhitng nghién triéc d4y hiu nhu chua tip trung vao
nghién cttu kha nang hip thu khi thai CO, va st dung cac thanh phin
tro bay va xi ctia nha may dét rdc phat dién dé ché tao céc ching loai
san pham vita xay dung.

Xudt phat tir thiie tién d6, nghién cttu nay nhim ché tao gach xay
khéng nung c6 kha ning hip thu khi CO, tit hén hop tro bay dién réc, cbt
soi x0 dita va dung dich kidm hoat héa. V&i muc tiéu viva tin dung phé thai
cong nghiép va phu phdm néng nghiép sin ¢6 & Viét Nam, vita cai thién
céc tinh chit co 1y ctia gach, ddng thoi ning cao kha ning hip thu CO,, gép
phén giam phat thai khi nha kinh va huéng t6i muc tiéu Net Zero 2050.

2. Nguyén vit liéu st dung va tiéu chun ap dung
2.1. Nguyén vt liéu st dung
2.1.1. Vat liu bt khodng

Trong nghién ciu nay da st dung céc thanh ph?in vét liéu bot

khoang nhu sau:

a) Tro bay

Tro bay clia nha may dién d6t rac Greenstar duge diing 1am thanh
phin bot khoang hoat tinh dé san xuét cac san phim gach x4y khéong
nung. Tro bay loai F, dap &ng cic yéu ciu k§ thuit quy dinh trong tiéu
chuin TCVN 10302:2014 (Hinh 1.a).

b) Xi 10 cao Hoa Phéat

Xi 16 cao nghién min $95 diing trong thanh phan ctia hdn hgp vat
liéu bot khoang dé san xuét cic san phdm gach xay khéng nung. Xi 1o
cao d4p ng cac yéu ciu ky thudt quy dinh trong tiéu chuin TCVN
11586:2016 (Hinh 1.b).

¢) Bot voi Ca(OH),

Bot voi Ca(OH), 1a mot hén hop dang bot rit min c6 mau tréng.
Thanh phin chii yéu 14 Ca(OH), dao déng khoang trén 90 %. Hat bot
voi ¢6 duwdng kinh trung binh nhé hon 20 pm. Bot voi trong bai bdo nay
théa man yéu cAu ctia TCVN 2231:2016 (Hinh 1.c).

2.1.2. COt liéu stz dung
Trong gi6i han ctia nghién cttu s& dung hdn hop céc loai cbt lidu
nhu sau:

a) Bot gbm sit TOTO

Bot gbm st TOTO 14 san phdm phu ti qua trinh san xut cac san
phéim thiét bi s& vé sinh ctia nha may TOTO tai Khu cong nghiép Bic
Thing Long — Péng Anh — Ha Noi. San phdm nay diic biét huéng t&i
ttng dung trong linh vite vat liéu xay dwng tai ché, vat liéu hip thu CO,
hosc thay thé cat, xi ming trong thanh phin gach x4y khong nung va
duvoc st dung 1a cbt liéu nho (Hinh 2.a).

Tai nha may TOTO khu cong nghiép Bic Thing Long, khéi lugng
bot thai ti¥ cic san phAm st vé sinh (bdn ciu, chiu ria, bdn tim, v.v.)
wéc tinh hang trim tn mdi nam [13]. Phé phim nay duoc di qua cic
khéu gia cong nghién min dé thu dugc bot gdm sit TOTO nghién min
v6i ty dién bé mait riéng khoang 300+ 600 m?*/kg tity theo mtc do
nghién va c6 chita khoang 55+ 65 % thanh phin SiO, hoat tinh.

b) C6t liéu d4 mat

D4 mat ti¥ d4 voi 1a san phdm phu thu duge trong qué trinh
nghién — sang — gia cong d4 xiy dung tit ¢4 voi ty nhién. P4 mat tit da
voi véi kich thiée hat 0+ 5,0 mm, thanh phin khoéng chi yéu 1a CaCO,
dugc st dung 1a thanh phan chiu lvc trong san phém gach khong nung
(Hinh 2.b).

¢) Phé thai hat xi tit than t6 ong sau khi da st dung

Phé thai hat xi ti¥ than t§ ong sau khi dé stz dung thu dwgc bing
cach gia cong cac vién than tb ong sau khi d3 st dung (Hinh 3). Thanh
phin nay c6 kich thuéc kha 16n dao déng tit 0+5,0 mm va dugc st
dung 12 thanh phin hat thé trong san phim gach réng khéng nung.
Ngoai ra, do thanh phin xi hat tit than t6 ong c6 d6 rdng 16n, s& gép
phan hip thu khi thai CO, dugce thuin 1gi hon.

d) Soi xo dira

Sgi xo dira 1a sgi ty nhién thu dugc tit vo qua dira gia. Day la
loai sgi lignocellulose bén chéc, ¢6 ngudn cung ddi dao & Viét Nam, diic
biét 14 cdc tinh mién T4y nhw Bén Tre, Tra Vinh, ... S¢i xo dita cé duong
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kinh trong khoang tit 100 + 300 pm va chidu dai tit 10+ 30 mm. Sgi xo
dita dugce st dung trong nghién cttu nay nhim muc dich chéng nitt sém
ctia san phim gach xay khong nung (Hinh 4).
2.1.3. Dung dich kich hoat
Dung dich kich hoat trong nghién ctu nay st dung gdm 02 thanh
phan chinh 14 dung dich NaOH ndng d6 10 M va dung dich Na,SiO; ¢
ty sb $i0,/Na,0 = 2,5.

a) Dung dich NaOH

Dung dich NaOH ndng d6 10 M thu duwgc khi pha ché NaOH dang
khan v&i nude dé thu duge ndng d6 mol/lit hop ly. Natri hydroxit
(NaOH) c6 tén khoa hoc la Sodium Hydroxide, thudng dugce goi la xdt,
6 cong thitc héa hoc 14 NaOH, dép Gng yéu ciu kj thuat quy dinh trong
tiéu chuén TCVN 3793:1983 - Natri hydroxit k§ thuét - yéu cu k§ thuat
(Hinh 5).

a). Tro bay dién d6t rac GreenStar

b). Xi 16 cao Hoa Phat

b) Natri silicat

Dung dich Natri silicat dang 16ng c6 tén khoa hoc la Sodium
Silicate hay con goi 1a waterglass, thuwong duge goi 1a thuy tinh 16ng
v6i cong thitc héa hoc 1a Na,SiO; hay Na,0.xSi0O,.yH,0. Natri silicat
can dam bao ty 1é theo khédi lugng Si0,/Na,0 = 2,5 va dap ting yéu
chu ky thuat trong tiéu chuén 64TCN 38:1986 - Natri silicat (Hinh 6).

Nuéc

Nuwdc sach sinh hoat diing dé ché tao san phim gach xiy khéng
nung. Nuéc diing phai 12 nuée sach ddm bao yéu ciu theo tidu chudn
ky thuéat quy dinh trong TCVN 4506 : 2024.

Theo céc tiéu chuin nay, nudc uéng, nudc mdy, nudce sinh hoat

6 thé dugce diing 1am nude nhao tron ma khong cn phai kiém tra.

c). Bot voi Ca(OH),

Hinh 1. Cac loai vt liéu s dung trong nghién citu.

a) Bot gbm sit TOTO

b) Cét liéu d4 mat

Hinh 2. Bot gém st TOTO va cbt liéu d4 mat.
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Hinh 4. Soi xo dita chbng nit.

I o

NaOH dang khan

Dung dich NaOH 10 M

Hinh 5. Dung dich NaOH 10 M s dung trong nghién cttu.

Hinh 6. Dung dich Na,SiO; dang 16ng.
2.2. Phuong phdp tinh todn cdp phdi ciia hén hop vat liéu hdp thu CO,

CAp phéi ctia san phim trong nghién cttu nay duge xic dinh dua
trén sy tham khao cip phdi ctia mot s6 nghién cttu & Viét Nam v trén
thé gi¢i két hop v&i viée didu chinh tit qua trinh thuc nghiém. Ty 1&
thanh phan nguyén vat liéu duwgc Iyva chon st dung trong nghién citu
nay nhu sau:

- Téng khéi lwgng ctia hén hop vat liéu sau khi nhao tron déng
nhét khoang 2400 kg/m?;

- Cudng d6 nén ciia san phdm vit lidu xay dyng sau khi hip thu
khi thai CO, va dugc bao dudng tiéu chudn trong 28 ngay dat méc gach
khong nung M100 vé&i gié tri trung binh trén 10 MPa;

- Téng khéi lugng vat liéu bot khoang stz dung 1a 700 kg/m?;

- Téng khéi lvgng dung dich hoat héa stz dung 13 600 kg/m?;

- Ty 1é khéi lugng dung dich Na,SiO, trén khéi lwong dung dich
NaOH 10 M (Na,SiO3;/NaOH) dugc sit dung 1a Na,SiO;/NaOH = 2,5.

- Cac mAu thi nghiém c6 sy thay ddi thanh phéan khéi lvong cla
xi 16 cao va tro bay nha may dién dbt rac Greenstar. Ddng thdi, thanh
phan cbt lidu ciing ¢6 sy diéu chinh thay déi ham lwong da mat v&i
ham lugng bot gém st TOTO.
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Thanh phén cip phéi nguyén vt liéu sit dung dé ché tao thit
nghiém mét s6 mAu san pham vat liéu xay dung da dugce trinh bay trong
Bang 1.

Két qua thiee nghiém trinh bay trong Bang 2 va 3 cho thiy cac miu
gach Mix-ID-01 dén Mix-ID-05 déu dat dwoc nhitng yéu ciu k§ thuat ctia
gach xay loai réng khéng nung theo TCVN 6477:2016. Piém ndi bat diu
tién 12 tt ca cic miu déu dat hodic vitgt mac M100, v&i cudng do nén &
trang thai ty nhién dao dong trong khoang 12,7 + 14,5 MPa.

Quan sat thanh phan vat liéu tit Bang 1 cho thiy c¢6 xu huéng
giam dan ham lwgng d4 mat tif mau Mix-ID-01 dén Mix-ID-05, trong
khi Ivgng bot gdm st ting 1én twong Gng. Su didu chinh nay lam giam
ty 18 hat tho va ting ty 1 vat liéu min trong hdn hop, tit &6 anh hudng
d4ng ké dén cu tric vi md va cac dic tinh vat 1y ctia san phim. Cu thé,
v6éi ham lwong bot min cao hon da gitp 14p diy 16 rdng tét hon, tao
nén san phim c6 bé mit nhin, phing, giam dang ké d6 rdng va do hat
nwée [14, 15]. biéu nay dugce thé hién r6 qua cac két qua: do rdng giam
tlr 10,91 % xudng 6,51 % va d6 hit nude tit 15,04 % xubng con 9,5 %
khi so sdnh Mix-ID-01 v&i Mix-ID-05.

Sy cai thién nay con gép phin ning cao gi tri co hoc clia san
pham. Cudng d6 nén va cudng do kéo khi ubn cé xu huéng ting & cac
méu ¢6 d6 dic chic cao hon, nhvw Mix-ID-03 dén Mix-ID-05. Bén canh
d6, bé& miit san phim ciing dwoc cai thién r6 rét vé& ngoai quan — tit tinh
trang nham va nhidu 18 rdng & miu Mix-ID-01, dén bé mit nhén va
ddng nhit & cic miu Mix-ID-04 va Mix-ID-05, cho thy hiéu qua ctia

vat liéu min trong cip phéi.

2.3. Xdc dinh khdi lwong CO, dwoc hdp thu vao cdc mdu gach xdy
khéng nung

Dé danh gi4 kha niang hip thu CO,, nhém nghién ciu tién hanh
thi nghiém theo céc buéc:

+ Budc 1: Chuén bi va trén hén hop gdm tro bay, xi 16 cao, bot
voi, bot gbm va xo diva véi dung dich kiém hoat héa. Chia hén hop vat
liéu thanh 2 miu ky hiéu 14 Mau 1 va Miu 2. Can kiém tra khéi lugng
hén hop vat liéu trong Mau 1 va MAu 2 rdi didu chinh dé khéi lwvong
hai miu nay bing nhau. Ky hiéu khéi lugng hai mau ban diu bang m,.

+ Buéc 2: Suc truc tiép khi CO, vao hdn hop vat lidu da tron
trong Mu 1 theo mét téc do ¢b dinh, sau khoang 20 + 30 phiit thiy hén

hop vat liéu trong Mau 1 citng lai. Can hdn hop vt liéu trong Mau 1
sau khi suc khi CO, va ky hiéu 1a m,. Piéu nay chting to Miu 1 da ¢6
s hap thu khi thai CO,, vat liéu rin chic lai va khéi lvong da ting tir
m; dén m,.

Pbi v6i hdn hop vt liéu trong Mau 2 duoce sit dung 1am miu dbi
chitng, khong suc khi CO, vao trong Mau 2. Can khéi lvong hdn hop
vat liéu trong MAu 2 thiy ring hén hop vat liéu c6 khdi lvgng khong
thay dbi. Pidu nay ching t6 Mau 2 da khéng c6 sy hip thu khi thai CO,.

+ Buée 3: Khéi lwong khi CO, (mgo,) di duge cdc mau san phém
gach xay loai réng khong nung hép thu vio trong vong 20+ 30 phit
dugc xac dinh theo cong thic (1):

Meoy = My-my (g) (1)

Trong dé:

m;: 1a khéi lvong ban diu cta miu (g);

m,: 1akhéi lvong clia mAu sau khi da hip thu khi CO, trong vong
20 =+ 30 phait (g).

URDN DIOXIDE

'S
L]

0

WADE IN CHINA

Hinh 8. Thi nghiém x4c dinh kha niing hp thu khi CO, ctia san phdm.

Trong nghién cttu nay da s dung cAp phéi vat liéu Mix-ID-04 dé
tao hinh mot s6 mau gach rdng loai 02 15 va loai 06 15 trong diéu kién
phong thi nghiém dé danh gia kha ning hip thu khi CO,.

Khéi lvgng khi CO, va khéi lwgng phé thai ding trong mét s6
mAu san phiam gach xay loai réng khéng nung duogc trinh bay trong

Bang 4.

Bang 1. Thanh phén cép phéi nguyén vét liéu ché tao hén hop vat liét hép thu CO,.

CAp phbi nguyén vat liéu ché tao hdn hop vat liéu hip thu CO, (kg/m?)

Ky hiéu miu Bot voi Bot Xi hat than Soi Dung dich Dung dich Téng
Xilo cao | Tro bay Ca(OH), | gbm st t6 ong bd mat xo dita | NaOH (10M) Na,SiO, cong

Mix-ID-01 400 150 150 300 200 550 50 150 450 2400
Mix-ID-02 350 200 150 310 200 540 50 150 450 2400
Mix-ID-03 300 250 150 320 200 530 50 150 450 2400
Mix-ID-04 250 300 150 330 200 520 50 150 450 2400
Mix-ID-05 200 350 150 340 200 510 50 150 450 2400
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Bang 2. Tinh chét vat Iy clia san phim gach x4y khong nung.

STT Céc chi tiéu ky thuét Mix-ID-01 Mix-ID-02 Mix-ID-03 Mix-ID-04 Mix-ID-05
Khéi lvgng mdi vién gach
1 2306 2315 2310 2320 2311
(gam)
2 Do réng (%) 10,91 7,80 7,05 6,88 6,51
3 bo hit nuée (%) 15,04 14,25 10,5 9,8 9,5
B& miit vién gach B& miit vién gach B& miit vién gach B& miit vién gach B& mit vién gach
4 | Yéu cAu v& ngoai quan nhdm hon, nhiéu | it nhadm hon, cac nhén, phing va nhin, phing va nhén, phing va
156 réng 16 réng giam din khéng c6 16 rong khéng c6 16 réng khéng c6 16 réng

Bang 3. Gia tri cwdng d6 nén, cudng do kéo khi ubn ctia mau gach khong nung.

STT Céc chi tiéu ky thuat Mix-ID-01 Mix-ID-02 Mix-ID-03 Mix-ID-04 Mix-ID-05
Cuong dd kéo khi udn & trang thai ty nhién
1 L . 1,95 2,02 2,12 2,10 2,09
tai tudi 28 ngay (MPa)
Cuong dd nén & trang thai ty nhién tai tudi
2 12,7 14,0 13,5 14,5 12,8
28 ngay (MPa)

Bang 4. Khéi lugng khi CO, va khéi lwong phé thai da dugc st dung trong mot sé miu san phim gach x4y loai rdng khéng nung.

Kich thudc san pham ‘. 3 . Khoi lugng cac loai phe
. 2 . , 2 L 2 Khoi lugng khi CO, da s ,
STT Tén san pham Hinh anh san pham (cm)/thé tich san pham B thai da dugc st dung
hap thu (gam)
(em®) (gam)
Gach khong nung 02 6,5x10x20/
1 - . 12,5 1 450
tiéu chuan 1300
Gach khoéng nung block 6,5x10x20/
2 < N 13,0 1 380
06 10 theo chiéu doc 1 300
Gach khong nung block 10x10x20/
3 x N 14,2 1 650
06 16 theo chiéu ngang 2000

Tit két qua thu dugc trong didu kién phong thi nghiém di cho
thdy, san phdm gach xay khong nung duoc ché tao trong diéu kién
phong thi nghiém d st dung mot Iwgng 16n céc loai phé thai va c6 kha
ning hép thu khi CO,. V&i loai gach rdng hai 15 kich thudc 65x100x200
mm d3 tai st dung 1450 gam phé thai va hip thu 12,5 gam khi CO,.
Véi loai gach rdng 06 18 theo chiéu doc kich thuée 6,5x10x20 cm da
tai sit dung 1380 gam phé thai va hip thu 13,0 gam khi CO,. Vi loai
gach rdng 06 16 theo chiéu ngang kich thudc 10x10x20 cm da tai si?
dung 1650 gam phé thai va hip thu 14,2 gam khi CO,. Két qua nghién

cttu cho thiy kha ning ché tao dugc vat liéu hip thu khi CO, tit cic
ngudn phé thai céng nghiép nhu tro bay, xi 16 cao, bot gbm sit TOTO,

bot voi, xi than td ong va soi xo dita tai Viét Nam.

3. Két luan va kién nghi
3.1. Kétludn

Tit két qua thirc nghiém trong didu kién phong thi nghiém d rit

ra mot sb két luan nhu sau:
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Trén co s& céc ngudn phé thai cong nghiép nhu tro bay, xi 16 cao,
bot gbm st TOTO, bot véi, xi than té ong va sgi xo' diva da ché tao duge
san phdm gach xiy khong nung c6 kha ning hip thu khi thai CO,, gép
phan tiét kiém tai nguyén va bao vé méi trudng.

Céc mau gach ché tao dat mac M100, ¢6 cudng db nén tir 12,7
dén 14,5 MPa, bé miit san phdm nhdn, d6 hit nwéc va d6 réng thép,
phit hgp véi tiéu chudn gach xay loai réng khéng nung theo TCVN
6477:2016.

San phdm c6 kha ning hip thu khi CO, duoc giai thich 1a do c6
chita cac thanh ph?in hoat tinh nhu Ca(OH),, tro bay va xi 10 cao, dic
biét 12 trong méi trdng chita thanh phin phu gia kiém hoat héa. Qua
thi nghiém cho thiy kha niing hip thu CO, trung binh ti¥ 12,5 g/vién
dén 14,2 g/vién, gép phan giam phét thai khi nha kinh va huéng dén
Net-zero vao nim 2050 & Viét Nam.

Tit két qua bude diu thu dugc c6 thé thiy, san phdm gach xay
nghién citu trong bai béo phit hgp v&i dinh huéng phét trién vat lidu
xanh, khéng nung, giam phat thai CO, trong xiy dung, c6 thé ap dung
tai cdc dia phuong c6 ngudn vat liéu sin c6 va trién khai thi nghiém &

quy mé nho.
3.2. Kién nghi

Dé nghi tiép tuc thiyc hién cdc nghién ctu m& rong vé anh hudng
ctia titng loai vat liéu phé thai (nhu tro bay, xi than, bot gbm si?, bot
véi...) dén kha ning hip thu khi CO, va cwdng d6 ctia san pham gach;

Pdng thoi nén khao sat thém cac ty 1& cAp phéi khac dé Iira chon
phuwong n t6i wu hon vé k§j thuét va gia thanh;

CAn nghién cttu cac giai phap dé san xuét duge san phim gach
x4y khong nung hép thu khi CO, trong didu kién doanh nghiép san xuét

v6i cac thiét bi may méc céng nghiép.
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