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Tém tit

Trong nghién ctiu niy, do bén sun phat ctia vita xay dung chita bot gach dit sét nung phé thai dugc danh gia qua
su thay ddi cudng do chiu nén va sy truong nd clia vita khi bi ngdm hoan toan vao dung dich sun phat (Na;SO4)
ndng do 5% trong vong 6 thang. Bot gach dit sét nung st dung trong nghién ctiu dude ché tao tir gach dit sét
nung dudc thu thap trén cong trinh xay dung. Tai phong thi nghiém, gach dit sét nung sé dudc 1am sach bui ban
va nghién min dén cd hat 45 um, dé c6 thé thay thé 10%, 20%, va 30% xi miing trong vita. Két qua thi nghiém
chi ra rang khi thay thé 10% hoic 20% xi ming bang bot gach dt sét nung su suy giam cudng do clia vita bi in
mon sun phét trong 6 thang tuong duong vita d6i ching. Khi ty 1¢ thay thé dat 30%, cudng do vita giam manh
khi bi &n mon sun pht trong 6 thang. Trong khi d6, vita c6 chiia bot gach dit sét nung gidm sy truong nd dang
ké khi bi &n mon sun phét. Cu thé, sau 6 thiang bi ngdm trong dung dich sunfat 5%, d6 truong nd clia thanh vita
xi ming 13 0,08%. Vita chia bot gach dét sét nung thay thé 10%, 20% hoic 30% khoi lugng xi ming c6 do
truong né giam 80% so vGi vira xi mang thong thudng.

Tir khod: cudng do chiu nén; do bén sun phat; gach dit sét nung phé théi; truong nd; vita xay dung.

AN ASSESSMENT ON SULFATE RESISTANCE OF MORTAR CONTAINING FIRED CLAY BRICK
WASTE POWDER

Abstract

This paper presents a study on sulfate resistance of mortar containing fired clay brick waste powder based on its
strength change and expansion. In order to assess the sulfate resistance, mortar specimens were immersed in 5%
sulfate solution during six months. Fired clay brick powder was produced by grinding clay brick waste sourced
from construction and demolition sites. Fired clay brick powder with 45 um of particle size was replaced by
cement at three levels (i.e. 10%, 20%, and 30%) in mortar mixtures. The results indicated that the conventional
mortar and the mortar containing 10% or 20% clay brick waste powder showed similar strength change values
after 6 months of exposure to sulfat attack. There was a sharp decrease in compressive strength of mortar
containing 30% fired clay brick powder after six months of immersion in sulfate solution. However, the clay
brick waste powder decreased significantly the expansion of morbar bars. The expansion of conventional mortar
was 0,08% after exposure to sulfate solution during six months. A decrease in expansion by 80% was found in
the mortar using 10%, 20%, 30% clay brick powder when compared with the conventional mortar.

Keywords: compressive strength; sulfate resistance; fired clay brick waste; expansion; mortar.
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1. Gidi thiéu
Viéc cai thién dd bén sun phat ctia vita/bé tong khi thay thé mot phan xi ming bing cac loai vat

liéu c6 tinh pozzolanic nhu tro bay, xi 10 cao, tro triu, v.v... da dudc nhiéu cong bd khoa hoc chiing
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minh. Cu thé, Torii va Kawamura [1] da chi ra ring vita xi ming khi ngam trong dung dich Na,SO4
10% sé& bi truong nd va hu héng ning sau 5 thang, dan dén dit giy miu sau 7 thang. Trong khi do,
mau vita chiia 10% tro bay thay thé xi ming sé bi giy sau 2 nim bi ngdm trong dung dich Na,SOy4
10%. Mau vita xi ming chiia 30% tro bay hau nhu khong truong nd sau 3 nim ngim trong dung
dich Na;SOy4 10%. Lam va Khanh [2] cho biét ring c6 thé st dung 25% tro bay d€ tao ra xi ming
bén sun phat trung binh PCB40-MS. Ngoai ra, khi thay thé 10% tro triu cho xi ming podc ling thi
do truong nd cua thanh vita thi nghiém theo ASTM C1157 la 0,05% khi bi &n mon sun phat trong
6 thang theo két qua cong bd ctia Chatveera va Lertwattanaruk [3]. Bén canh d6, viéc sit dung 50%
xi 10 cao nghién min két hop véi xi ming podc ling lam gidm 50% su truong nd cla thanh vita khi
so sanh véi do truong nd ciia thanh vita xi ming truyén théng [4]. Su hinh thanh khoéng ettringite
(C3A-3CS- H3,) va gypsum (CaSOy - 2 H,O) khi bi &n mon sun phat theo cac phan tng (1), (2), (3)
12 nguyén nhan chinh din dén truong nd, niit, din dén gidm do bén clia vita/bé tong [5]. Do d6, do
bén sun phét clia vita/ bé tong dudc cai thién khi thay thé mot phin xi ming bing cac loai vat liéu
pozzolan la do cac nguyén nhan sau day:

- Viéc giam bdét lugng xi ming st dung trong vita/ bé tong sé giam ham ludng khoang C3A dan
dén giam su hinh thanh c4c khoang Canxi Aluminate Hydrate trong qu4 trinh thiy héa xi ming.

- Bing cac phan ting pozzolanic, cdc vt liéu pozzolan sé phan ting véi hydroxit canxi (Ca(OH),)
(sén ph4m clia qua trinh thiiy héa xi ming) dé tao ra cac khodng thd cip nhu C-A-H, C-A-S-H. Viéc
tiéu thu Ca(OH), sé giam bdét sy sinh ra gypsum hodc ettringite khi vira/bé tong bi an mon sun phat.

- CAu triic rong trong vita/ bé tong dugc cii thién do cdc san phdm clia phan ing pozzolanic lam
cho vita/ bé tong trd nén dic chac hon, do thim giam di.

C3A-CH-H;g+2CH+2S+ 11H — C3A-3CS -Hx, (1)
C3A-CS-Hjg+2CH+2S+12H — C3A-3S-Hs, (2)
Na;SOy4 + Ca(OH), + 2 H,O0 — CaSOy4 -2 H,0 + 2 NaOH (3)

Hiang nim lugng phé thai rin thai ra mdi truong ctia nganh xay dung 1a tit 1,46 — 1,92 triéu tin
[6]. Vi vay, viéc thu gom, xii ly va tdi ché phé thai ran clia nganh xay dung dang 1a van dé cip thiét.
Viéc tdi st dung ngudn phé thai gach dat sét nung trong ché tao vita hoic bé tong 1a mot giai phap
tiém ning d€ gép phan xi 1y mot phan lugng phé thai nay. Asensio va cs. [7] cho biét ring c6 thé
dung 20% hoiic 30% gach dat sét nung sau khi dudc nghién min dén cd hat dusi 63 um két hop véi
xi ming podc ling dé€ tao ra xi ming podc ling hdn hop. Xi ming pode ling hdn hgp chita bot gach
dét sét nung dat cic yéu ciu chét lugng ctia xi ming loai II, loai IV theo tiéu chuin Chau Au vi tinh
pozzolanic ctia bot gach dat sét nung. St dung bot gach dit sét nung c6 ngudn gdc tir gach phé thai dé
thay thé mot phan xi ming trong ché tao vita, bé tong sé gidm thi€u dudc vin dé 6 nhiém moi trudng
do nganh cong nghiép xi ming giy ra va dong thdi giam chi phi cho cong trinh xay dung khi st dung
vat lidu tai ché.

Vé cudng do, nhiéu nha khoa hoc di chitng minh bdt gach dat sét ci thién cudng do cta vita/ bé
tong chiia bot gach dit sét nung & tudi muodn do dic tinh pozzolanic cia chiing [8 - 11]. Ge va cs. [8]
cho biét rang khi st dung 10%, 20%, 30% bot gach dét sét thay thé xi ming cudng do bé tong ting
& tudi mudn do tinh pozzolanic clia bot gach dét sét. Bé tong chiia bot gach dét sét c6 cudng do nén
& 90 ngay tudi trén 50 MPa, cudng do chiu ubn & 28 ngay tudi dat tir 10-12 MPa, va cudng do chiu
€p ché c6 gid tri tit 1 - 2 MPa [8]. Su tidng cudng do chiu nén cia vita trong bé tong tu leén ciing dugc
quan sit thdy trong nghién ctiu ctia Heikal va cs. [9] khi két hop bot gach dét sét va phu gia siéu déo.
Su cai thién cudng do chiu nén ctia vita chiia bot gach dit sét ciing dudc chi ra trong cong bd Naceri
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va Hamina [10], Shao va cs. [11]. Naceri va Hamina [10] cho biét su thay thé 10% xi mang bang bot
gach dét sét nung sé cai thién céc tinh chit co hoc clia vita. Ngoai ra, cudng do nén ctia vita c6 thé dat
62,2 MPa & tudi 90 ngay khi st dung 20% bot gach dat sét trong vita [11].

Bén canh d6, bot gach dét sét ciing giam truong nd cho vita khi tiép xiic v6i mdi trudng sun phat
hodc nudc bién do tinh pozzolanic ctia minh [12]. Msinjili va cs. [13] tiét 10 rﬁng tat ca cac loai dat
sét sau khi nung déu c6 tinh pozzolanic, bao gdbm ca dét sét giau khoang kaolinit nhu dét sét trang,
dét sét cao lanh hay dat sét chia it khodng kaolinit. Do dic tinh pozzolanic clia dat sét sau khi nung,
céc phan ting pozzolanic ctia bot gach dat sét nung lam gidm ham luong Ca(OH),, giam dd rong clia
vita do sinh ra c4c san phadm C-S-H thii cAp, din dén ting do chdng thAm va cai thién do bén sun phat.
Schackow va cs. [14] nghién ctiu d6 bén sun phat ctia vita chifa bot gach dit sét nung bang cich ngam
mAu vita c6 kich thude 4 x 4 x 16 cm vao dung dich sun phat trong 2 gid, sau dé6 miu dudc say kho
trong 21,5 gid va d€ ngudi dén nhiét do phong trong 30 phiit. Do bén sun phét ctia vita dudc ddnh gid
bing su thay ddi khdi lugng ctia mau qua mdi chu ky. Két qua nghién ctiu cho biét ring mau vita chita
40% bot gach dat sét da giam 10% khdi lugng sau 12 chu ky bi dn mon sun phét va bi gy. Schackow
va cs. [14] cho ring su hinh thanh khodng ettringite trong vita ¢é cdu triic dic chic do chita bot gach
dAt sét 1a nguyén nhan 1am mAu nit va gdy. Lucas va cs. [15] chiing minh ring khi bi ngdm trong dung
dich sun phat, tdng thé tich 16 réng ctia miu hd xi ming 1 X 1 X 6 cm chia bot gach dit sét gidm so
véi vita thong thuong. Qua cdc nghién ciiu trén, ta thdy rang tinh pozzolanic ctia bot gach dit sét da
4nh hudng dén cudng do va do bén sun phat vita xi ming. Tuy nhién, mdi lién hé giita su thay ddi
cudng do va do truong nd cla vita xi ming bi &n mon sun phét van chua dudc thuc hién nghién ciu
ddng thoi. Vi vay, nghién ciiu niy di tién hanh phan tich su thay d6i vé mit cudng do két hop véi viec
do dac do truong nd clia thanh vita bi &n mon khi ngdm trong dung dich sun phat 6 thang d€ danh gid
mot cach téng quat hidu qua ctia bot gach dit sét nung trong vita xi ming

2. Nguyén vat liéu va phuong phap nghién ciu

2.1. Nguyén vdt liéu

Cit tho c6 khéi lugng riéng 2,61 g/em?, khéi lugng thé tich xbp 1a 1420 kg/m?, va mé dun do 16n
2,12 dudc st dung dé€ ché tao vita. Thanh phan hat cta cét st dung d€ ché tao vita xi ming dudc trinh
bay trong Bang 1. Thanh phan hat ctia cét st dung (Hinh 1) dat yéu cau vé c6t lidu d€ ché tao viia xi
ming theo tiéu chuan ASTM C144 [16].

Bang 1. Thanh phan hat ctia cat

Kich thude sang (mm) Luong lot sang (% theo khdi luong)
4,75 100
2,36 97
1,18 82
0,6 64
0,3 30
0,15 15
0,075 0

Xi ming podc ling Nghi Son dugc st dung dé ché tao vita xay dung trong nghién ctiu nay. Bang 2
trinh bay thanh phan héa hoc va céc chi tiéu co 1y ctia xi ming Nghi Son. D& danh gi 4nh hudng ctia
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Hinh 1. D6 thi biéu dién thanh phan hat ctia cat va gidi han trén, duéi ctia cbt liéu theo ASTM C144

bot gach dit sét nung dén dd bén sun phat clia vita, mot phan xi ming trong vita dudc thay thé bang
bot gach dat sét nung theo ti 1& khdi lugng 12 10%, 20% va 30%.

Bang 2. Thanh phan héa hoc va cic chi tiéu co ly clia xi ming Nghi Son

Thanh phan héa hoc % theo khbi lugng
CaO 63,17
Si0, 23,41
Al,O3 3,93
F€203 3,49
SO3 3,45
K,O 0,56
TiO, 0,08
MnO 0,08
MgO 1,14
Chi tiéu co ly
Khbi lugng riéng (g/cm?) 3,05
Ty dién bé mit theo phuong phéap Blaine (m?/kg) 3200
Thoi gian bat dau dong két (phut) 110
Thoi gian két thic dong két (phuit) 170
Cuong do chiu nén (MPa)
3 ngay 26,2
7 ngay 43,0

Gach dit sét nung dugc thu gom tai cc cong trinh xay dung. Tai phong thi nghiém, gach dat sét
phé thai dudc 1am sach bui ban, rdi siy kho. Tiép theo ching dudc dap nhé bang bua dén kich thudc
tuong duong sang 5 mm. Sau d6 chiing dudc dua vao may nghién bi dé€ nghién 5000 vong. Sau qua
trinh nghién, bot gach dit sét nung (xem Hinh 2(a)) dudc xdc dinh kich c¢d hat bang phuong phap
laser. Thanh phan hat theo khéi Iugng clia bot gach dit sét nung sau khi nghién (Hinh 2(b)) véi luong
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s6t lai trén sing 45 um (xem Bang 3) khong qua 34%, cho thiy gach dit sét nung sau qud trinh nghién
dat yéu ciu vé kich cd hat cho vat liéu pozzolan theo ASTM C618 [17]. Thanh phan héa hoc ctia bot
gach dit sét nung véi tdng ham lugng SiO», Al,O3 va Fe, O3 16n hon 70% dudce xac dinh bang phan
tich quang ph6 huynh quang tia X (XRF) nhu liét ké & Bang 4.

Bang 3. Thanh phan hat ctia bot gach dat sét nung

Kich c6 hat (um) Ludong lot sang (% theo khdi luong)
262,376 100
229,075 99,899
152,453 99,083

101,46 93,432
44,938 70,242
26,111 50,712
19,904 44,686
10,097 30,588
5,122 18,314
2,599 9,770
1,005 2,452
0,510 0,263
0,445 0,111
0,389 0

100

B6t gach dat sét nung
90 4 ——Ximang

L
70 1
60
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40 4

30 4

Lugng lot sang (% teho khéi lugng)

20 4

10

Bot gach dat sét nung 01 1 10 100 1000
Kich thurére hat (um)

(a) Bot gach dit sét nung va xi ming (b) Thanh phan hat theo khbi lugng ciia xi
ming va bdt gach dét sét nung

Hinh 2. Bot gach dit sét nung, xi ming va thanh phan hat

Theo tiéu chudn ASTM C 311 [18], kha ning st dung vat liéu pozzolan trong bé tong dudc ddnh
gia qua chi s6 hoat tinh cudng do véi xi ming podc ling (strength activity index with Portland cement,
SAI). Chi s6 hoat tinh cudng d6 SAI dugc danh gia qua ty sb gifta cudng do ctia mau vita 50 mm lap
phuong ctia cAp phdi vita chita 20% vit liéu pozzolan thay thé xi ming podc ling (ki hiéu cip phdi
A) va cip phbi vita dbi chiing (ki hiéu cAp phdi B) theo cong thiic (4). Cip phdi vita dung dé€ ché tao
mau vita 50 mm 1ap phuong theo tiéu chudn ASTM C311 [18] d€ danh gid tinh pozzolanic ciia bot
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Béng 4. Thanh phan héa hoc clia bot gach dit sét nung

Cac oxit Si02 A1203 CaO F6203 KQO Ti02 SO3 MnO
(% theo khoi lugng) 60,43 18,63 0,57 14,20 4,43 1,29 0,13 0,09

gach dit sét nung trong nghién cifu nay thé hién trong Bang 5. Miu vita 50 mm lap phuong dudc ché
tao va xac dinh cudng dd & 7 ngay va 28 ngay tudi theo ASTM C109 [19].

R
SAI = 2 x 100% (4)
Rp

trong d6 R, 1a gid tri trung binh cudng do nén t& mau ctia cAp phdi A (MPa); Rp 12 gid tri trung binh
cudng do nén t6 mau cip phdi B (MPa).

Bang 5. Cip phbi vita va cudng do chiu nén clia mau vita 50 mm 1ap phuong

Tén Xi ming Bot gach Nuéc Cét tiéu chuan Cuong do chiu nén (MPa)
cAp phbi ()  datsétnung(g) (ml) theo ASTMC778(2)  7ngay 28 ngay
Cipphdi A 400 100 250 1375 44,7 69,1
CipphdiB 500 0 242 1375 52,6 79,6
SAI (%) - - - - 85 87

Theo Bang 5 ta c6 chi s6 hoat tinh cudng do6 ctia bot gach dét sét nung & 7 ngay tudi 1a 85% va 28
ngay tudi 1a 87%. Két qua nay khang dinh bot gach dit sét nung cé tinh pozzolanic theo ASTM C618
[17] va ching c6 thé dung dé thay thé mot phan xi ming dé ché tao vita/ bé tong.

2.2. Cdp phoi vita

Mau vita dbi chiing (ki hiéu CT) dudc ché tao véi ty 1& khbi lugng xi ming/ cat/ nude 1a 1/2,75/0,485.
Bot gach dat sét nung thay thé khdi luong xi ming trong cip phdi vita 1a 10%, 20% va 30%. Khbi
lugng nuéc trong cac cap phdi vita chita bot gach dit sét nung dudc thay d6i phu hop, d€ dam bao do
luu dong ctia vita biang do luu dong cia vita d6i chiing. Két qua thanh phan cip phdi vita cho mot mé
tron dic 9 vién mau l1ap phuong canh 50 mm dugc thé hién trong Bang 6.

Bang 6. Thanh phan c4p phéi vita cho 1 mé tron

o Chét két dinh (g)
Tén cap phoi - Nude Cat thd
PP Xi mdng Bot gach dat sét ® ®
CT 740 0 359 2035
G10 666 74 363 2035
G20 592 148 368 2035
G30 518 222 372 2035
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2.3. Phuong phdp thi nghiém

Trong nghién cifu nay, do bén sun phét ctia vita dudc ddnh gid qua cudng do chiu nén va su thay
ddi chiéu dai ctia thanh vita bi ngadm hoan toan trong dung dich sun phat 5%. Dung dich sun phét 5%
dudc chudn bi bing cach hoa tan 50 gram mudi khan Na;SO4 vao 900 ml nudc tinh khiét, sau d6 nudc
dugc thém vao cho du 1 lit dung dich NaySOy4.

Mau vita 1ap phuong kich thuéc canh 50 mm (Hinh 3(a)) dugc ché tao d€ danh gid su suy gidm
cuong do chiu nén cua vita khi bi &n mon bdi dung dich sun phat. Sau 3 va 6 thang ngdm trong dung
dich Na;SO4 ndng d6 5%, miu vita dudc xac dinh cudng do nén. Hang thang, dung dich sun phat
dugc thay méi hoan toan. Su thay d6i cudng do nén gitta mau bi ngdm trong dung dich sun phat véi
mau dudc bdo dudng trong nudc duge tinh todn theo cong thic (5).

_ RS)-RW)

AR )

X 100% 5)

Trong d6: AR su thay doi cudng do nén (%), R(S) cudng do nén mau ngam trong dung dich sun phat,
R(N) cudng do nén miu béo dudng trong nudc.

e e — CE o

(a) MAu lap phuong canh 50 mm (b) Thanh vira 25 X 25 X 285 mm
Hinh 3. C4c miu vita trong thi nghiém do bén sun phat

Céc thanh vita kich thudc 25 x 25 x 285 mm (Hinh 3(b)) dugc dung dé theo doi su thay ddi chiéu
dai cta vita khi bi n mon sun phat. Theo tiéu chudn ASTM C1012 [20], c4c thanh vita sé dugc ngdm
vao dung dich sun phét 5% khi mau 1ap phuong 50 mm c6 cp phdi tuong ting dat cudng do 20 MPa.
Do dé, céc thanh vita 25 x 25 x 285 mm dugc ngdm vao dung dich sun phat vao thsi di€ém 1 hodc 2
ngay tudi, phu thudc vao cudng do chiu nén clia mau lap phuong 50 mm nhu thé hién trong Béng 7.
Sau khi dudc ngdm vao dung dich sun phat, chiéu dai thanh vita dugc do dinh ky hang tuan (xem
Hinh 4) trong 6 thang. Dung dich sun phét dudc thay méi sau mdi thang, d€ ddm bao ndng do dung
dich Na;SOy 1udn duy tri & 5%. Su thay ddi chiéu dai thanh vita dudc x4c dinh theo cong thic (6).

_Li-L
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trong d6 AL su thay ddi chiéu dai thanh vita (%), L; chiéu dai thanh vita & tuan thy i, Loy chiéu dai
thanh vita trudc khi ngdm vao dung dich sunfat, L, = 250 mm la chiéu dai thanh nghia ctia thanh vita.

Béng 7. Cudng d6 chiu nén cia mau 14p phuong 50 mm va thdi gian bio dudng miu tudng ing

Tén cap phbi Thai gian bdo dudng (ngay) Cudng d6 chiu nén (MPa)
CT 1 24.2
G10 1 22,5
G20 2 23,4
G30 2 21,1

Hinh 4. Do chiéu dai thanh vita

3. Két qua thi nghiém

3.1. Cuong do nén

Hinh 5 thé hién cudng do nén ctia mau vita 6 3 thang, 6 thang tudi khi bao dudng trong nudc va
ngam trong dung dich sun phat 5%. O thoi diém 3 thang tudi (Hinh 5(a)), khi bao dudng trong moi
trudng nudc cudng do nén cta vita G10 c6 cudng do 16n nhét, dat 81,1 MPa, trong khi d6 cuong do
clia vita d6i ching 12 80 MPa. Ngugc lai, cudng do nén cia vita st dung 20% hoiic 30% bot gach dit
sét nung thay xi ming c6 cudng do thdp hon cudng do vita d6i ching. O thoi diém 6 thang tudi (Hinh
5(b)), su phét trién cudng do nén clia vita rat it. Cudng do cia tit ca cac cAp phdi vita dugce bao dudng
trong nudc hau nhu khong ting so v6i cudng do sau 3 thang.

Khi bi dn mon sun phét, su suy gidm cudng dd dudc quan sat thiy & tat ca cac cip phdi vita.
Nguyén nhan chinh din dén su gidm cudng dd theo Mehta [21] 12 do su phan hiy khodng C-S-H
thong qua qua trinh ria tréi cdc hdp chit canxi trong qud trinh dn mon sun phat. Viéc giam luc lién
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két giifa cc phan ti trong vita do hinh thanh cédc khodng truong nd nhu ettringite, do cic san phim
ctia qud trinh thily héa xi ming phan ing véi cac ion sun phat ciing gép phan lam suy gidm cudng do
[22]. Sau 3 thang, su gidm cudng do clia vita dbi chiing 14 5,5%. Trong khi d6, su suy gidm cudng do
ctia vita chita 10%, 20% va 30% bot gach dét sét nung 1an ludt 1a 5,2%, 5,1% va 7,9%. Két qua trén
cho thiy st dung 10% hoiic 20% bot gach dit sét nung dé thay thé cho xi ming trong ché tao vita da
khong 1am thay ddi d6 bén sun phat ctia vita, khi so sianh v6i mau vita d6i chiing. Khi thay thé véi ty
1 30% sé& 1am cudng dd vita gidm nhiéu din dén su gidm manh cudng do khi vita bi in mon bdi dung
dich sun phat. Két qua tuong tu ciing dudc quan sat thdy & cdc mau vita bi ngam 6 thang trong dung
dich sun phat. Do suy giam cudng do cia vita xi mang va vita G10, G20 tuong duong nhau. Sy giam
cudng d6 manh nhét 13 15,2% dugc quan sat thdy & mau vita G30 khi bi ngdm trong dung dich sun
phat subt 6 thang. Su suy gidm cudng do clia mau vita chita 30 % bot gach dit sét nhiéu hon miu vita
chita 10% hoiic 20% bot gach dat sét c6 thé do mau vita G30 c6 cudng do thip; chi dat 57,3 MPa & 28
ngay tudi.

100 0% 100 0%
F =128 ngay tudi O 25 ngdy tudi
[ &= 3 thang bdo duréng trong nuéc 1 1% 6 thang bao dudng trong nuée
9 T : N . ] 90 6 thangngam trongdungdichsunphit T+ -2%
5 I 3 thang ngam trong dung dich sun phat J Suw thay 48 N o
: R ) ] o e SF thay d6i cirong d6 sau 6 thang
[ 79.6 Swthay doi cuongdd sau3thang T -2% 7 7
80 f 7 1 80 d : L -a%
1 3% © ©
g 0 b 1 % g % 6 L 6% E’
LI 1w £ : - -
- {2 5 8
£ 601 T -5% § = 60 T s F-8% 8
5 =z A =
o b 1 ., E ) 2
£ 0§ B 5 5o L 10% =
3 F 1 > 3 ‘ &
g 1 7%
40 1 1 40 r -12%
_ 1 8%
0 + 1 o 30 L 14%
T -9%
20 L 1 -10% 20 L 16%
cT G10 G20 G30 cT G10 G20 G30
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(a) Cuong dd nén & 3 thang tudi (b) Cudng do nén G 6 thang tudi

Hinh 5. Cuong do nén cia vita khi bao dudng trong nudc va trong dung dich sun phat

3.2. Su thay doi chiéu dai thanh vita

Hinh 6 thé hién do truong nd cla céac thanh vita khi ngdm trong dung dich sun phit 5% trong 6
thang. Két qua thi nghiém cho thay vita xi ming (cip phdi CT) lién tuc truong nd khi bi ngam trong
dung dich sun phét. Sau 6 thang bi ngdm trong dung dich sun phat, thanh viia ctia cp phdi CT c6 do
truong nd 13 0,08%. Su truong nd clia vita xi ming 13 két qua clia phan tng gitta canxi hidroxit (san
phdm ctia qué trinh thily héa xi ming) véi cc ion sun phét sinh ra khoang ettringite. Sy truong nd do
khodng ettringite sinh ra trong qud trinh Ain mon sun phét da dugc nhiéu nha khoa hoc chiing minh
[21-24]. Quan sét két qua phan tich nhiéu xa X-ray (XRD) ctia mAu vita CT sau 6 thang bi ngim trong
dung dich sun phat ta thdy dinh khodng ettringite xuét hién & vi tri 180 (xem Hinh 7). Ngudc lai, theo
Hinh 7 & vi tri 180 két qua phan tich nhiéu xa X-ray cia mau vita G30 khong phat hién ra khoang
ettringite. Nhiéu nghién cifu bao céo ring cic phan tng pozzolanic giita bot gach dit sét nung gitip
lam giam luong canxi hidroxit, dAn dén gidm qud trinh dn mon sun phat [25, 26]. Két qua la su thay
thé mot phin xi ming bang 10%, 20% hay 30% bot gach dét sét sé giam su truong nd ciia vita khi bi
an mon sun phat.
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Hinh 6. D9 truong nd ctia thanh vita khi bi ngam trong ~ Hinh 7. Két qua phan tich nhiéu xa X-ray (XRD) ctia
dung dich sun phat vita CT va G30 sau 6 thang bi ngdm trong dung dich
sun phat

4. Két luan

Dua trén két qua thi nghiém va phan tich, c6 thé rit ra cic nhan xét va két luan sau day:

- Bot gach dat sét nung vé6i ¢d hat nhd hon 45 um thé hién tinh pozzlonic. Do d6, bot gach dit sét
nung c6 thé thay thé mot phan xi ming dé cai thién do bén sun phit ctia vita;

- P suy gidm cudng dd chiu nén clia vita xi ming ddi ching va vita xi ming chiia 10% va 20%
bot gach dét sét nung khi bi ngdm 6 thang trong dung dich sun phat xip xi nhau. Khi mic do thay
thé xi ming trong vita bang 30% bot gach dét sét nung, cudng do nén clia vita & 28 ngay tudi sé giam
manh. Vi vdy, ham lugng bot gach dat sét nung thay thé xi ming theo khéi lugng trong vita dugc dé
xudt tif 10% dén 20%.

- Bot gach dét sét nung giam 80% su truong nd clia vita so véi vita xi ming dbi ching khi bi ngdm
6 thang trong dung dich sun phat.

Loi cam on

Nhém téc gia xin chan thanh cdm on sy tai tr¢ ctia dé tai nghién cifu khoa hoc cong nghé cip Bo
Gi4o Duc va Pao Tao, mi s6 B2021-MBS-01 cho nghién ctiu nay.
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