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TOM TAT

Noi dung nghién ctu nay lién quan viéc 4p dung hé vat liéu gdm tro bay va xi 16 cao nhim ché tao ra chét

TU KHOA

vat liéu kiém hoat héa

Tro bay két dinh than thién méi truong dang vat liéu kiém hoat héa thay thé xi mang truyén thc‘mg. Chét hoat héa

Xilo cao st dung la sodium metasilicate pentahydrate dang khan va ham lugng tro bay/xi 10 cao 1a 30 %, 40 % va
50 %; ty 16 Na,O duwgc khao sit & cac mitc 5 %, 5,5 % va 6 %. Anh hwdng ctia cic théng sb néu trén dugc
dénh gia thong qua sy thay d6i vé cudng d6 chiu nén va ubn cta cac miu vita tai cac thoi diém 3, 7, 14,
28, 56 va 91 ngay tudi, so sanh v6i vita xi ming truyén théng. Cac miu vita kidm hoat héa duge dudng hd
& nhiét d6 phong va khong diing nwde dudng hé hay cac bién phép gia nhiét khéc. Két qua thi nghiém cho
thdy cic miu vita ¢6 sy phat trién cuong do chiu nén va ubn r6 rét sau 7 ngay tudi, dat duge cac gia tri
twong dwong mAu vita xi ming dbi chifng va vin ¢6 kha ning duy tri cudng d6 sau 28 ngay tudi. Ngoai ra,
khi ty 1é Na,O st dung 14 5 % thi ham lugng tro bay/xi 10 cao 50 % sé dat dugc gié tri cudng d6 chiu nén

va ubn ti wu.
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ABSTRACT

The study presented a material system that using fly ash and blast furnace slag to produce an

environmentally friendly binder in the form of alkali activated material to replace traditional cement. The
activator used is sodium metasilicate pentahydrate and the fly ash/blast furnace slag content is 30%, 40%
and 50%; the Na,O ratio is investigated at the levels of 5%, 5,5% and 6%. The influence of the above
parameters is evaluated through the change in compressive and flexural strength of mortar samples at 3, 7,
14, 28, 56 and 91 days of age compared with traditional cement mortar. Alkali-activated mortar samples
are cured at room temperature without using curing water or other heating measures. The experimental
results showed that the Alkali-activated mortar samples had a clear development of compressive and
flexural strength after 7 days, reaching values equivalent to the control cement mortar sample and still had
the ability to maintain the strength after 28 days. In addition, when the Na,O ratio used was 5%, the fly

ash/blast furnace slag content of 50% would achieve the optimal compressive and flexural strength values.

1. Giéi thiéu trong hén hop geopolymer [10]. Céc két qua nghién ctiu cho thiy viéc

st dung xi 16 cao trong hén hop geopolymer lam geopolymer ninh két

Trung binh hang nam, cac nha may nhiét dién tai Viét Nam tiéu
thu khoang 40 triéu tin than, ddng thi phét sinh khoang 8-10 triéu
tAn tro xi [1]. Trén thé gidi, tro xi duwoc @ng dung rit nhiéu trong
nganh x4y dung, diing cho nén dudng va cho san xut bé téng, tham
chi 12 thay thé xi ming truyén théng vi qué trinh san xuit xi ming
cling khong than thién méi trudng do thai ra CO,. Chinh vi thé nén
viéc nghién cttu v& cdc vat liéu xdy diung méi tn dung cdc phé pham
cong nghiép nhu trén da dugc nhiéu nghién cttu qubc té thuc hién,
tao ra chét két dinh dang geopolymer hay kiém hoat héa. Dé d4nh gia
vé kha nang thay thé vita xi mang truyén thdng, nhidu nghién ctu v&
céc dic tinh co 1y cua vita geopolymer di duge tién hanh [2-9], trong
nhiéu thic nghiém xi 16 cao duge ding thay thé mot phan tro bay
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nhanh hon. Hién tugng nay 14 do sy cai thién ctia qué trinh ngung ty
ctia tro bay/xi 16 cao trong dung dich kidm hoat héa, tit d6 1am ting
tbc d6 két tinh va qua trinh dong hoc cta cdc phan ng.

Zhang va céc cong su [11] da thyc hién nghién ciu danh gia cic
tinh chét ctia hén hop vita, cic tinh chit co hoc, d6 bén va ciu tric vi mé
clia vita geopolymer da déng rin. Tinh bén vitng va nhitng dic tinh twong
ddng giita geopolymer vi xi ming 13 nhitng 101 thé ctia geopolymer, ngay
cang c6 nhidu nghién cttu va ting dung ctia loai vat liéu nay trong thuc té
x4y dung. Céc tinh chit ctia vita geopolymer & trang thai trudc va sau khi
d6ng rén chi ra tidm nang va tinh kha thi trong viéc ting dung geopolymer
nhu moét vat liéu xay dung than thién moéi trudng, cod thé 1a mot lya chon
trong viéc thay thé xi miing truyén théng.
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Rét nhidu cac nghién citu stz dung hé nguyén vat liéu bao gdm tro
bay, xi 16 cao nhim giai quyét cac phé phdm cong nghiép gép phin tao
ra vat liéu than thién méi trudng dang kidém hoat héa. Hén hop tro xi sé
duwge nhao trén véi dung dich chit hoat héa bao gdm sodium silicate va
sodium hydroxide véi nhitng ty 1é nhit dinh dé tao ra vita geopolymer.
Nghién ctu chi ra ring khi ting ti 1& sodium silicate/sodium hydroxide
¢6 thé 1am giam tinh céng tac cia hdn hop bé téng [12, 13] ma nguyén
nhén duge cho 13 do sodium silicate ¢6 d6 nhét cao nhét trong dung
dich kidm. Khi ting ti 1& sodium silicate/sodium hydroxide ti¥ 1,5 1én 2,5
thi d6 nhét ctia hdn hop bé tong cé xu hiéng ting lam giam tinh cong
tac. Ndng d6 sodium hydroxide c6 anh hwdng 1én cuong d6 chiu nén
clia geopolymer. Ngodi ra, viéc ting ndng dé dung dich tit 10M 1én 12M
lam tidng cuong do chiu nén cta bé tong [12, 13], viéc nay dugc giai
thich 12 do phan @ng ctia thanh phin Si, Al, va Ca din dén viéc ndng do
sodium hydroxide ting. Nghién ctu ciing cho thiy cuwdng d6 chiu nén
clia bé téng ty ciing phu thudc vao ti s6 kiém/chit két dinh. Deb va cic
cong su [14] da nghién ctiu vé ham lwgng xi 10 cao thay dbdi tir 0 %,
10 %, vA 20 % so v&i téng lwong chit két dinh va ti 16 sodium
silicate/sodium hydroxide dwgc thay dbi trong khoang 1,5 dén 2,5. Két
qua tit nghién citu cho thiy cudng d6 chiu nén & tudi 28 ngay c6 thé
dat dwgc 51 MPa dbi v6i bé tong geopolymer chita 20 % xi va 80 % tro
bay véi ti 1é sodium silicate/sodium hydroxide 1.5. Nghién cttu con chi
ra ring ap dung du&ng ho & nhiét d6 phong cho geopolymer 14 kha thi
[15] béng viéc két hop véi xi 10 cao trong hdn hgp nhao tron.

Trong nghién cifu nay tro bay va xi 16 cao van duge sit dung nhu
céc nghién cttu tride ddy nhim muc dich gép phan tai st sung nhitng
phé phdm cong nghiép tai Viét Nam dé ché tao ra loai vita kiém hoat
héa thay thé vita xi ming truyén théng. Tuy nhién, diém khac biét so
Vi céc nghién citu triede 13 nghién ctu nay sé st dung chit hoat héa 1a
sodium metasilicate pentahydrate dang khan, sé rit thudn tién khi thi
cong thure té véi kha ning san xuét cac hdn hop vita kho tron sn. Cc
tinh chit co Iy nhu cuong d6 chiu nén va chiu ubn ctia cac mau vira sé
duge danh gia dé thiy duge anh hwdng clia cdc ham lugng tro bay/xi
16 cao khéc nhau gdm 30 %, 40 % va 50 % va anh huéng cua ty 1é Na,0
14n Iugt 5 %; 5,5 % va 6 %. Hon nita cic miu vita trong nghién cifu sé
chi dudng h6 & nhiét d6 phong ma khong ding nwdc nhu vita xi méng
truyén théng hoic cic bién phép gia nhiét khic dé xem xét tinh kha thi
trong viéc dp dung vao thuc té cong tac thi cong.

2. Vit liéu va phuong phép thi nghiém
2.1 .Vt liéu thi nghiém

Loai vita kidm hoat héa trong nghién cttu nay duogc ché tao tir
hé nguyén vat liéu bao gém: tro bay ¢6 ngudn gbc tit nha may nhiét
dién Duyén Hai, Tra Vinh (Hinh 1.a). Cac chi tiéu héa, 1y cta tro bay
duwge thé hién & Bang 1, cac sb liéu duge cung cip tit nha may. Tro
bay c6 khéi lwvong riéng 14 2,28 g/cm?, ty dién bé miit 1 3163 cm?/g.

Bang 2. Thanh phin héa cua xi hat 16 cao nghién min.

Bang 1. Céc chi tiéu cua tro bay.

STT | Tén céc chi tiéu DOTH Phuong phéap tht Két qu.é that
vi nghiém
1 | Ham ltong SO, % | QINB 06-A 0,11
2 Ham lugng SiO, % TCVN9911:2013 51,92
3 Ham lugng Al,O4 % TCVN9915:2013 29,44
4 | Ham lugng Fe,0,4 % TCVN9914:2013 4,41
5 Ham lugng FeO % TCVN9914:2013 0,61
6 Ham lugng MgO % TCVN9916:2013 1,81
7 | Ham lugng Na,O % QTNB 09 0,55
8 Ham lugng CaO % TCVN9912:2013 2,07
9 | Ham lvgng TiO, % TCVN9913:2013 0,97
10 | Ham lugng MKN % QTNB 18 6,45
11 | Ham ldong H,0 % | Si13 0,43
12 | Kich ¢& hat nho % ASTM C311-02 75,5
hon 45 mm

Xi hat 16 cao nghién min dugc st dung trong nghién ctu nay 1a
loai thwong phdm S95 (Hinh 1.b), san phim ciia tap doan Hoda Phat,
phan phdi rong rii trong ca nude. Theo sb lidu cung cip tit cong ty,
thanh phin héa va mét sb chi tiéu chit luwgng ctia xi hat 16 cao nghién
min $95 dwgc thé hién & cic Bang 2 va Bang 3.

Chét hoat héa dwgc st dung trong nghién ctu nay 13 sodium
metasilicate pentahydrate dang khan Na,SiO,.5H,0. P4y chinh 1a diém
khéc biét so véi nhiéu nghién cttu tride day thwong ding chit hoat
héa & dang dung dich 1dng. Stt dung chét hoat héa dang khan, bt min
(Hinh 2) sé gitip cho cong doan nhio trdn tr& nén thuin tién va dé
dang hon véi viée c6 thé nhao trén hén hop khé trude, rat thuan tién
cho viéc déng géi sén hdn hop chit két dinh, d& dang cho thi cong vén
chuyén twong ty nhu dbi v&i thi cong vita xi ming truyén théng.
Sodium metasilicate pentahydrate 1a mudi ctia natri (sodium) va axit
metasilicic, con duge goi 13 natri metasilicat da nuéc, ton tai dudi
dang tinh thé rin, khéi lwong riéng trong khoang 2,0 - 2,4 g/cm?.
Ngoai ra, nghién citu ciing st dung xi mang PCB40 thong dung hién
¢6 trén thi trudng ding dé dic cic mau vita d6i chiing. Céc dic tinh
ctia xi ming d4p @ng theo tiéu chuin TCVN 4030:2003 x4c dinh boi
nha san xuét. C6t liéu diing cho cic mAu vita dbi chiing va vita kidm
hoat héa déu 1a cat séng c6 thanh phﬁn hat dugc kiém tra theo TCVN
7572-2:2006.

O xit FeO Sio, ALO,

CaO MgO Na,O K,0 TiO,

Ham lugng % 0,32 35,88 12,99

38,13 7,99 0,23 0,78 0,76
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Bang 3. Céc chi tiéu cua xi hat 10 cao nghién min.

Chi tiéu Két qua thi nghiém ctia c6ng ty TCVN 11586:2016
1.Khéi Ivgng riéng g/cm? 2,8 =28
2.B& mit riéng cm?/g 4500 = 4000
3.Chi sb hoat tinh cuong d6 (%)

- 7 ngay 83 =75
- 28 ngay 97 =95
4.Ty 1& @6 lvu dong, % 92 =90
5.D6 am, % 0,8 =10
6.Ham lugng MgO, % 8,0 = 10,0
7.Ham lugng SOs, % 1,0 = 4,0
8.Ham huigng CI, % 0,001 < 0,02
9.Ham lvgng MKN, % 1,0 = 3,0

(a) Tro bay

(b) Xi hat 16 cao nghién min

Hinh 2. Chit hoat héa Na,SiO,.5H,0 dang bot min.

Hinh 1. Tro bay va xi hat 16 cao nghién min dugc st dung trong nghién citu.

2.2. Phu'ong phdp thi nghiém
2.2.1. Thiét ké cdp phdi

Ty 1& cac thanh phin nguyén liéu (Bang 4) diing d& ché tao miu
vita kiém hoat héa nhin chung dwogc tinh todn sao cho ti 1& nudc/chét
két dinh 12 0,3. Trong d6, chét két dinh dugc d& cap bao gdm phin tro
bay, xi 10 cao nghién min va chit hoat héa; trong d6 chét hoat héa
dugc st dung trong nghién cttu nay 1a sodium metasilicate dang khan
Na,SiO5.5H,0. Pay chinh 13 diém khéc biét so v&i nhiéu nghién citu

Bang 4. Thanh phin nguyén liéu phéi tron.

treGe ddy thuong ding chit hoat héa & dang dung dich 16ng. Trong
thanh phin hén hop chit két dinh thi ham ligng tro bay so v&i xi 1o
cao nghién min sé dugc st dung & cac ti 1& 30 %, 40 % va 50 %; ngoai
ra d6i v6i nhitng triedng hop nay cic miu sé duge ché tao véi ciing ti
16 Na,O = 5 %. Trong khi d6, dé d4nh gi4 anh hwéng cua ti 16 Na,0
dén cac tinh chét co Iy ctia mAu vita thi mot loat mau thit khac véi ti
18 tro bay va xi 10 cao khéng ché nhv nhau 50:50 va ham lwong Na,O
thay dbi khac nhau, cu thé 145 %, 5,5 % va 6 %, cling dugc trién khai

thi nghiém trong nghién cttu nay.

, Chét hoat héa Tro bay : Ti 1é Tro bay o ) Ky hiéu
STT | Nudc (gam) Xi (gam) X Ti 1€ N/CKD Cat (gam) .
(gam) (gam) /(xi+ tro bay) mau

1 21,29 20,52 44,10 44,10 50 % T50N6.0
2 22,02 18,81 44,59 44,59 50 % T50N5.5
3 22,74 17,10 45,08 45,08 50 % 0,3 200 T50N5.0
4 22,74 17,10 36,06 54,10 40 % T40N5.0
5 22,74 17,10 27,05 63,11 30 % T30N5.0
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2.2.2. Chudn bi mdu thit

Tht ca céc chp phéi thiét ké duge trinh bay néu trén sé duoc ap
dung dé diic cac mAu vita va dénh gia cuwdng d6 chiu nén va ubn tai cic
thoi diém 3, 7, 14, 28, 56 va 91 ngay tudi. Trong quy trinh ché tao cic
mAu tht, tride tién céc loai vat liéu duge chudn bi va can x4c dinh khéi
lwgng theo thiét ké cic cAp phédi di tinh toan. Tiép theo, qua trinh nhio
tron dugc tién hanh bing may trén vita va thao tic dau tién 13 tron kho
tAt ca cdc vat liéu trong khoang mét phiit nhim muc dich gitip cho hén
hop phan tin ddng déu tranh rui ro hién twong phan bd cuc bd. Sau khi
vt liéu da dugc tron déu, ti tit cho nwde vao may tron. Hon hop vita
sau khi duge nhao trén ddu duoce cho vao khudn dinh hinh ¢ kich
thuée 40 x 40 x 160 mm (Hinh 3.a). Ding phay 1am bing miit khuon va
dé miu kho ty nhién trong 24 giv. Sau 24 gid, cic miu dugce thdo
khuén va dudng ho ty nhién tai nhiét d6 phong (Hinh 3.b). bay 1a diém
khac biét dang k& d6i v&i vita xi ming truyén théng yéu cAu phai duge
dwdng hd v6i nude. Trong khi d6, cic mau vita dbi ching st dung xi
ming ciing duwge chudn bi va bao dudng trong nuée dé danh gid so
sanh két qua chiu nén va udn tai céc thoi diém dudng ho twong tu.

(b) bao dudng mau

(a) dtc miu th
Hinh 3. Cic mAu thit d khuén (a) va dudng ho didu kién nhiét d6
phong sau khi thdo khuén (b).

2.2.3. Phuong phdp thi nghiém

Thi nghiém cwdng d6 chiu nén (Hinh 4.a) va chiu uén (Hinh
4.b) s& dugc thyc hién trén cic miu dang dim, kich thuéc
40x40x160 mm. Phuong phép thi nghiém dwoe dya trén tiéu chuén
TCVN 3121-11:2003 [15]. G tai mbi méc thoi gian tuong Gng véi cac
tudi mau khac nhau d& cap nhu trén, sé ¢6 1 t6 miu gdm 3 miu vita
dugc tién hanh thi nghiém, gia tri cwdng dé chiu nén, udn 12 két qua

trung binh ctia 3 mau thi.

(b) thi nghiém ubn

(a) thi nghiém nén

Hinh 4. Thi nghiém kiém tra cuong do chiu nén va ubn.

3. Két qua nghién ciiu
3.1. Cuong do chiu nén

Sy phét trién cudng dd chiu nén ctia cdc miu vita kidm hoat
héa dugce xac dinh va trinh bay ¢ Hinh 5 va Hinh 6. Giai thich ki hiéu:
DPC = cp phdi dbi chitng, T = Tro bay, N = lugng Na,O; céc con sb
theo sau 1a ham lugng tuong Gng.
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S6 ngay dudng hd
Hinh 5. Anh huéng ctia thanh phin chét két dinh dén cwong do chiu

2 3 ~s <X 2
nén cua vita kiém hoat héa.

Tit biéu dd & Hinh 5 c6 thé thiy ring tt ca cic miu vita kidm
hoat héa trong nghién cttu nay hau nhu ddu dat dwoc gia tri cuong do
chiu nén cao hon so v&i miu vita xi ming d6i chitng & cac thoi diém
khac nhau. Luu ¥ ring tit ca cdc miu vita st dung kiém hoat hoat
khéng dudng hd bing nudc nhu mau vita xi ming théng thuwong ma
chi dugng hé trong khéng khi ¢ didu kién nhiét d6 phong. Trong d6,
mAu vita v&i ham lugng tro bay:xi 1a 50:50 cho két qua t6t hon cac
mau khac chiing to ring ham lugng tro bay cao & mtc tiong duong
v6i xi 10 cao gitip cho céc san phdm ctia qué trinh geopolymer héa dat
dugc nhiéu hon, tao cudng d6 cao hon.

Quan sét biéu dd thoi diém sau 3 ngay tudi, cudng do cac
mAu dat tit 60 % dén 70 % gi4 tri cwdng do so v6i thoi diém 28 ngay
tudi, diéu nay rAt kha quan hita hen kha ning cao phit hop dé thi cong
thue té loai vita hoat héa kiém khéng xi ming nay mic dit chi cAn
dudng ho trong khong khi. Ngoai ra, tinh tif thoi diém 28 ngay tudi
tr& di cdc miu cling ghi nhan gi4 tri ctdng dd chiu nén cé gia ting
nhe chiing t6 cdc phan @ng van tiép tuc dién ra.

Céc so sanh vé anh hudng cta ty 1é Na,0 dén cuong do chiu
nén ctia cac miu vita duge danh giad dva trén két qua thi nghiém thu
thap dugce tit nhitng miu c6 ham lugng tro bay va xi 10 cao twong
dwong nhau; cic két qua nay duge thé hién théng qua cac biéu dd &
Hinh 5. Qua so sanh tong thé c6 thé thiy ring khi st dung ty 1é Na,O
la 5,0 % thi gié tri cvong d6 chiu nén & cac thoi diém khac nhau déu
cho gi4 tri cao hon so véi hai ty 1& con lai. Nhu vy, ty 1é nay 6 thé 1a
tdi wu dé tro bay va xi thure hién tét cac phan ng geopolymer héa va
phét trién cudng d6 theo thdi gian trong tridng hop lwgng tro bay va
xi s& dung twong duong nhau.
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Ngoai ra, viéc stt dung nhiéu Na,O khong c¢6 kha ning thic
d4y qua trinh geopolymer héa, ngigc lai con anh huéng dén qué
trinh hoa tan SiO, hoat tinh trén bé mit tro bay tit d6 anh hwong dén
si? phét trién cuong d6 geopolymer ddng thoi c6 kha ning tao ra hién

tugng efflorescence.
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S6 ngay dwdng hd

Hinh 6. Anh hwéng clia ham lwong dung dich kiém dén cwdng do

chiu nén ctia vita kiém hoat héa.
3.2. Cuong do chiu udn

Tuong ty nhu trén, sy phét trién cuong do chiu ubn cua cac
méu vita kidfm hoat héa ciing dwgc xac dinh va trinh bay & Hinh 7 va
Hinh 8 ¢ d4nh gi4 anh hwéng ctia ham lugng tro bay, xi 16 cao va ty

18 Na,O dén gia tri cwdng do chiu ubn.
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Sb ngay dudng h
Hinh 7. Anh hudng cta thanh phin chét két dinh dén cudng d6 chiu

uon cua vita kiém hoat héa.

Két qua thi nghiém cho thdy cuwong dé chiu ubn trén cic
miu déu ¢é xu huéng ting dan theo thoi gian dudng ho, didu nay

khéng dinh cc phan ng geopolymer héa van dién ra mic dit cic miu

dudng hé trong khong khi tai nhiét d6 phong ma khéng st dung nuwée
nhu vita xi ming thong thuwong. Gia tri cwdong d6 chiu ubn ctia cic
méu c6 ty 1é tro bay : xi = 50 :50 cho két qua cao hon khi so sanh v6i
cdc mau con lai; két qua nay ciing twong ddng v&i truong hop cudng
d6 chiu nén nhv dé cap bén trén. Hon nita, c6 thé théy & thoi diém
sau 56 ngay mau vita v&i ham lugng tro bay va xi twong dwong nhau
dat gia tri cwong d6 chiu udn cao nhét va cao hon hin so véi miu dbi
chitng. Pidu nay ciing ghi nhan twong ty trong triedng hop so sanh

cac gia tri cuong do chiu nén.
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S6 ngay dudng hd
Hinh 8. Anh huéng ctia ham lvong dung dich kiém dén cuong d6

chiu uon cua vira kiém hoat héa.

Hinh 8 thé hién sy so sanh vé cuong do chiu ubn trong
treong hop st dung cac ty 1& Na,O khéc nhau. Gia trj thi nghiém & 7
ngay dAu khong thé hién r6 dugce sy phat trién cudng d6 ; trong khi
d6, tit 14 ngay tudi thi cwdng d6 cdc miu c6 khuynh hwéng phat trién
din theo thoi gian va cac gia tri cao nhét twong ting véi cic miu ¢
ty 16 Na,O 13 5%. & ca hai biéu dd cudng dd chiu udn néu trén, gié tri
ghi nhan dwogc tai thoi diém 91 ngay dbi véi miu dbi chiing da khong
duge thé hién do cac gi4 tri ghi nhan dwgc c6 dd sai 1éch khong dam
ttng dwgc tiéu chuln ghi nhén gi tri thi nghiém, nguyén nay c6 thé Ia
do sai sét trong qué trinh thao tac ky thuat trén méay trong trudng hop

cic miu nay.
A a
4. Két luan

Dua trén két qua thi nghiém thu duoc, cé thé rit ra duge mot
s6 két luan chu yéu nhu sau:

- Céac két qua vé cudng do chiu nén va chiu ubn & cac thoi diém
duéng ho khic nhau ctia cic miu vita kidm hoat héa da cho thiy
khuynh huéng chung 14 du c6 sy phat trién cudng do theo thoi gian
nhét 13 sau 7 ngay tudi va dat cac gia tri twong dwong so v&i mau vita
xi ming d6i chitng. Pidu nay chitng to cac cAp phdi thit nghiém trong
nghién ctu nay 1a kha thi d& ché tao vita xay thay thé vita xi ming
truyén théng va dic biét 14 khéong cin ding nuée dudng ho.
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- VGi ty 1€ Na,O stz dung 1a 5% thi ham lwgng tro bay/xi 10 cao
nén 12 50/50 sé dat dugce gia tri cuong d6 chiu nén va ubn tdi wu so
sanh v&i mau vita xi ming thong thuong.

- Trong truong hop ham lwgng tro bay/xi 16 cao duge khéng
ché & mitc 50/50 thi ty 1& Na,O néu st dung cao hon 5% sé lam giam
cuwdng d6 ctia miu vita.

- Ty 1é Na,O ¢6 anh huwdng nhit dinh dén cac thong sé co Iy cla
vita geopolymer nhing chia thé hién rd nét trong nghién citu nay,
can thiét c6 nhitng thi nghiém tiép néi dic biét 13 cdc thi nghiém c6
st dung k§ thuat SEM hoic twong ty dé dwa ra nhitng phan tich cu

thé va thanh phén khoéng ctia céc san phim déng rin.
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