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Bé-téng phat quang két hop vat liéu phat quang va thity tinh tai ché dai dién cho mot buéce tién méi trong
nganh x4y dung, mang lai kha ning ting cudng tAm nhin trong diéu kién 4nh sédng yéu, giam tiéu thu ning
Iwgng va nang cao tinh bén vitng. Nghién citu nay khao sat qua trinh phat trién, tinh chét va tiém ning ng
dung ctia loai bé-tdong nay, dac biét nhin manh dén hiéu suét phat quang, kha néng chiu lyc va lgi ich méi
truong. Thong qua viée tdi wu héa hé phéi liéu va didu kién dudng hé, viée tich hgp bot phat quang va cbt
liéu thuy tinh d3 qua x Iy cho thiy kha ning duy tri phat quang kéo dai va manh mé, ddng thoi vin dam
bao cudng d6 chiu nén phit hgp. Pang chi ¥, viéc 4p dung phwtong phap xi-ming héa ttng dung co ché sinh
hoc vi khuén (MICP) dé phu 1én bé mit hat thiy tinh khéng chi cai thién d6 bén ma con gitip ting d6 én
dinh tai viing tiép xic v&i pha xi-mang. Xt 1y nay 1am tang kha ning tai st dung chit thai céng nghiép va
giam s phu thudc vao hé théng chiéu sdng nhén tao. Két qua cho thiy vat liéu nay c6 thé dugce Gng dung
rong rii trong céc linh vige nhw an toan giao thong, thiét ké kién tric va ha ting d6 thi, noi yéu ciu cao vé
tAm nhin ban dém va tinh thAm m§. V&i nhitng nghién ctu tiép theo nhim ti wu vat liéu phat quang va
nang cao do bén, bé-tong phat quang hita hen sé tré thanh mét giai phép tién tién cho céc cong trinh xay
dung bén vitng va hiéu qua hon trong twong lai.

ABSTRACT

Light-emitting
Concrete
Waste glass
Environment

Sustainability

The Light-emitting concrete incorporating photoluminescent materials and recycled waste glass represents a
novel advancement in the construction industry, offering enhanced visibility in low-light environments, reduced
energy consumption, and improved sustainability. This study investigates the development, performance, and
potential applications of such concrete, with a particular focus on its luminescent efficiency, mechanical
behavior, and environmental benefits. Through a systematic optimization of mix proportions and curing
conditions, the integration of photoluminescent powder and treated waste glass aggregates was shown to yield
concrete with prolonged and intense light emission, while maintaining acceptable compressive strength.
Notably, the application of microbial-induced calcium carbonate precipitation (MICP) to coat glass aggregates
not only mitigated durability issues but also contributed to a more stable interface with the cement matrix. This
treatment further enhances the material’s potential as a sustainable solution by extending the reuse of industrial
waste and reducing reliance on artificial lighting. The results suggest broad applicability in areas such as road
safety, architectural design, and urban infrastructure, where improved nighttime visibility and aesthetic
integration are critical. With continued research into optimizing luminescent materials and extending long-term
durability, light-emitting concrete stands as a promising candidate for advancing both the functionality and

sustainability of future built environments.

1. Gi6i thiéu

twdng hdm, gidp ting kha ning quan sat vio ban dém va nang cao an

toan giao thong ma khéng cin dén hé théng chiéu sang tén kém. Nh&

Bé-tong phat quang 13 mét loai vat liéu da ning véi nhidu ting
dung, dic biét phit hop trong cac linh vite d& cao tinh an toan va thAm
m§. Kha ning hip thu va phét xa anh sdng ctia vt liéu nay mé ra nhitng
giai phap méi trong viéc danh diu duong, 16i di, trang trf kién tric,
ddng thoi gép phin thic ddy xu huéng xiy dung bén vitng [1]. Loai
bé-téng nay c6 thé dwoc sit dung cho cac vach phan lan, mép dudng va
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d6, n6 c6 tiém ning cai thién dang ké didu kién l4i xe ban dém va giam
thidu nguy co tai nan. Tinh phét quang ciing khién bé-téng nay tré
thanh Iya chon 1y twéng cho cac chi tiét trang tri trong cong trinh, gitip
tao nén céc hiéu ng thiét ké doc déo va ting gid tri thAm m§. Viéc itng
dung trong mit ditng, san nha hay cic yéu t6 canh quan c6 thé tao nén

nhitng hiéu ¢ng thi gidc nbi bat, thay dbi theo didu kién anh sdng méi
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truong. Pong thoi, bing cach giam sy phu thude vio chiéu sang nhan
tao, bé-téng phét quang gép phan tiét kiém dién ning va giam phat thai
khi CO,, qua d6 nang cao tinh bén vitng méi trudng. Viéc sit dung thiy
tinh thai 1am c6t liéu trong hdn hop bé-tong con gitip giam lwgng rac
chén 14p va bao ton tai nguyén thién nhién, phit hop véi xu hudng xay
dung xanh hién nay. Loai vét liéu nay dap tng dwoc nhu ciu cp thiét
clia nganh xay dung v& cac vat liéu m&i vita an toan, vita c6 tinh thAm
my va than thién véi moéi truong. Cu thé, n6 cai thién tAm nhin trong
diéu kién thiéu sang, giam tiéu thu ning lwong va thic ddy viéc tai sit
dung chét thai.
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Hinh 1. St dung vi sinh vat dé tao 16p két tiia canxi cacbonat
(CaCO,) trén bé miit ¢bt liéu thuy tinh, hinh thanh 16p pht da 16p ¢6

chifc ning bao vé tranh phan tng kidm-cbt lidu [4].

Bén canh d6, nghién citu nay con xem xét cac ddc tinh, phuong
phap ché tao va ting dung ctia bé-tong phét quang, déng th¥i nhin
manh 1oi ich va tiém ning ctia vat liéu trong nganh xiy dung. Co ché
phét quang — qua trinh vt liéu hip thu ning lwgng anh sang rdi phat
xa lai du6i dang anh sang nhin thiy — chinh 12 nén tang hoat dong ctia
bé-tong phat quang. Cac hop chit nhu kém sulfua pha tap ddng va
nhom (ZnS, Al) hoac strontium aluminate pha d4t hiém déng vai tro
quan trong trong hiéu suit phat quang cua vat liéu [2]. Ngoai ra, viéc
tai ché thuy tinh thai vao hdn hop bé-tong khong chi nang cao mot sé
dic tinh ma con gép phan giam lwgng rac thai chon 1ap. Tuy nhién, néu
st dung lwong 16n thity tinh c6 thé 1am giam d6 bén lau dai cia bé-
tong do nguy co xay ra phan ting kidm-cdt liéu. Nghién cttu nay dé xuit
4p dung phuong phdp tao khoidng cacbonat nh® qua trinh MICP
(Microbial-induced carbonate precipitation) [3] dé xi 1y c6t liéu thuy
tinh treée khi phéi tron (Hinh 1) [4]. Qué trinh khoang héa sinh hoc -
tic viéc sinh vat tao ra khoang chét nham cung ¢b cAu tric — c6 thé
duwge khai thac dé phit mot 16p canxi cacbonat 1én bé mit cbt liéu thuy
tinh théng qua co ché MICP [5-8]. L&p phti CaCO, da 16p nay gitp cai
thién ca d6 bén co hoc 14n hiéu suit phat quang ctia bé-tong. Pong thoi,
cling cai thién viing twong tic gifta bé mit thiy tinh va nén vita, gép
phan han ché céc vin dé vé d¢ bén lau dai. Tém lai, nghién citu nay di

sau vao cac khia canh lién quan dén bé-tong phét quang khi st dung

thiy tinh thai 1am cbt liéu trong hdn hop bé-tong, tip trung vao ing
dung thue tién va cac giai phap téi wu héa hiéu ning. Théng qua viéc
phan tich toan dién dic tinh va tiém ning Gng dung, nghién ctu gép
phin khéng dinh vai tro dbi m&i cia vat liéu nay dbi véi nganh xay
dung hién dai.

2. Nguyén liéu va thuc nghiém
2.1. Nguyén liéu

Xi-ming Portland loai PC40 duogc sit dung lam chét két dinh
chinh trong hdn hgp bé-tong. Cét liéu thiy tinh duge thu gom tit cac
o s6 tai ché dia phuong, sau d6 nghién nhé va sang qua cic lwdi dé
thu dugc kich thudc hat yéu ciu. Cot lidu thuy tinh nay vira déng vai
trd nhu cbt lidu chiu lire, vita gép phan ting kha ning truyén sang cho
bé-téng. Trong qua trinh chudn bi miu, cbt liéu thay tinh dwoe phu déu
mot 16p calcite dang nano, sau d6 dé kho trong khoang 15 phiit. Tiép
theo, c6t liéu dugc ngdm trong dung dich MICP (két tta canxi cacbonat
sinh hoc) trong vong 24 gi& (Hinh 2a), sau dé duoc rira sach dé loai bo
dung dich dv. C8t liéu da x@ 1y duge trén v&i xi-ming Portland va bot
phét quang theo ty 1& quy dinh tai Muc 4.2 dé tao thanh hén hop bé-
tong. Hon hop bé-tong dige d6 vao khudn hinh tru va dé dong két trong
thoi gian tir 16 dén 24 gi. Sau khi thao khudn, cac miu dugc dudng
ho trong nude cho dén khi tién hanh thi nghiém, nhim dam bao qua

trinh thily héa dién ra ddy dt va phat trién cwdng d6 én dinh.
2.2. Thu'c nghiém

Qui trinh nghién cttu thi'e nghiém vé méi lién hé giita kich thuée
bt liéu va cac dic tinh phat quang cling nht phan xa 4nh sang ctia bé-
tong (Hinh 2b) di mang lai nhitng két qua dang cht ¥. Viéc st dung
hdn hop cbt lidu véi cac kich thwde khac nhau khéng chi gitp giam
thiéu céc 18 rdng giita cic hat 16n ma con gép phan cai thién do sing
va d6 min ctia bé miit bé-toéng. Cach tiép cin nay phan anh tu duy thiét
ké vat liéu mot cach hop 1y, cho thiy ring viéc Iwva chon va phan loai
bt liéu mot cach cin than c6 thé t6i wu ddng thoi ca tinh chit quang

hoc va co hoc cua bé-tong phat quang.
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Hinh 2. (a) Quy trinh x1 Iy thity tinh thai bing MICP va
(b) So d6 b tri thi nghiém phét quang.
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3. Két qua
3.1. Anh huéng cta thity tinh thdi dén do chiéu sdng

Sau khi digc nghién bing may nghién bi, thiy tinh thai duge
sang qua cac cd lwdi khac nhau: 5.0 mm, 2.5 mm, 1.25 mm, va 0.63
mm (Hinh 3). Cac thi nghiém tiép theo nhim danh gia anh hudng cua
phan bé kich thude cbt liu dén kha ning phét quang va phan xa anh
sang clia bé-tong. Két qua thu dugce cho thiy viéc két hop cdc kich

500 pm

500 pm
C& hat thuy tinh
2.5-5mm

C& hat thuy tinh 1.25-5mm

C& hat thuy tinh

thude hat khac nhau gitp cai thién hiéu qua dnh sang cta vat liéu. Viéc
xt¢ 1y b& mit mAu bé-téng cho phép quan sat rd viing tiép xiic gitta cbt
liéu thiy tinh va pha vita xi-mang. Trong cic miu chi diing c6t liéu tho
¢6 kich thudc trong khoang 2.5-5.0 mm, d& dang nhan thiy céc khoang
rbéng 16mn giita cac hat, sau d6 duoc 14p day boi vita. Khi thay mot phin
cbt liéu tho bing cac hat nho hon, cic khoang réng nay dugce l4p diy
hiéu qua hon. Viéc thay thé nay gitip ting d6 dic chic ctia khbi bé-téng

va giam lvgng vita cin diing, tao ra cAu trtc vi mo chit ché hon.

500 pm 500 pm
C& hat thuy tinh <5mm

0.63-5mm

Hinh 3. Mit cit ngang mAu bé-tong v&i cac cAp phdi hat thiy tinh thai khac nhau
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Hinh 4. Sy phu thudc cua do phét quang vao lugng thiy tinh thai s¢ dung

Céc mau bé-téng st dung phdi tron nhiéu ¢ hat ¢t liéu cho thiy
bé mit sang va min hon rd rét so véi miu chi ding mét loai ¢& hat.
Mic dit cam bién do cuong d6 anh sang trong thi nghiém phat quang
c6 d6 nhay khong cao va ghi nhan gia tri ttong dwong nhau (0,83 1x)
& tAt ca cdc mau, nhung thoi gian phat quang lai khac nhau tity theo
cach phan bd kich thuée cbt liéu. Pang chi y, khi ting ty 18 phdi trén

cbt lidu trong cting mét mAu, thoi gian phat quang ciing duoc kéo dai
d4ng ké (Hinh 4a). MAu chi s dung cbt liéu thé kich thuée 5,0 dén 2,5
mm (0 % phdi tron) ¢6 thoi gian phat quang khoang 2,6 gidy. Trong khi
@6, miu st dung hoan toin cbt lidu phéi tron lién tuc (t¢ <5 mm) c¢6
thoi gian phat quang kéo dai gin gip ba lan. Ngoai ra, dit liéu thi

nghiém cho thiy méi twong quan tuyén tinh r6 rang giita d6 rong phan
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b6 kich thude cbt lidu va thoi gian phat quang (Hinh 4b). Hiéu qua nay
¢6 duge nhy bé mit bé-tdng trd nén dic chic hon khi st dung nhiéu
& hat, tao nén mét 16p phti ddng du va phan xa anh sang tét tif cac
hat thuy tinh. Bé miit nay phan chiéu anh sang nhiéu hon so v&i nén
vita xi-ming c6 mau xam va it phan xa, nh&' d6 tao nén vé ngoai tring

séng va béng hon.
3.2. Cuong do va thoi gian phdt quang

Hiéu sudt va do bén ctia bé-tong phét quang dwge danh gia thong
qua cac phép do cuong do anh sang va thoi gian phat quang theo thoi
gian. Nhut thé hién trong Hinh 5, thoi gian phat quang c6 xu huwéng
giam din khi tubi ctia miu bé-tong ting. Cu thé, cic miu 7 ngay tudi
phat quang trong khoang 7 gidy, trong khi cic mau 90 ngay tudi chi
phat quang khoang 2 gidy. Xu huéng suy giam nay xuit hién & tit ca
céc didu kién chiéu sang khac nhau (1, 2 va 3 phit), cho thiy hiéu suit
phét quang giam din theo thdi gian. Nguyén nhan c6 thé xudt phat tiv
sy suy giam din ctia cic hop chit phat quang trong méi trudong bé-tong
hodc tit nhitng thay ddi trong cu triic vi mo, khién kha ning tich trit

va tai phat xa anh séng bi suy giam.
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Hinh 5. Thoi gian phat quang ctia cidc miu bé-tdng véi thoi gian
chiéu séng 1, 2 va 3 phiit.

Hinh 5 cho thiy ring thoi gian chiéu sang ban dAu dai hon, dic
biét 1a 3 phat, gitp kéo dai va tang cuong dé phat quang so v§i cac
mAu chi chiéu trong 1 phit. Khi thdi gian phat quang kéo dai tit 1 dén
11 gidy, d6 sang clia cic mau déu giam din. Pang chi ¥, cic mau duoc
chiéu sang trong 3 phiit vin phat 4nh sang nhin thdy dwgc dén khoang
7 gidy, trong khi cidc mAu chiéu 1 phtt c6 d¢ sang giam manh chi sau
khoang 3 gidy. Két qua nay cho thdy kha ning hip thu anh sang ban
diu déng vai trd quan trong trong viée quyét dinh hiéu qua va thoi
lwong phét quang sau d6. Khi duge chiéu sang da 1au, vat liéu phat
quang c6 thé tich trit nhiu ning lwgng hon, tit d6 kéo dai thoi gian
phat quang. Viéc phat quang giam theo thdi gian cho thy can tiép tuc

nghién cttu sdu hon vé d6 6n dinh 14u dai ctia cac hop chit phat quang

khi n3m trong nén bé-tong. Hiéu r6 hon vé co ché suy giam sé gitip phat
trién cac cong thiic phéi lidu cai tién, dam bao duy tri hiéu suét trong
thoi gian dai st dung. Ngoai ra, viéc téi wu thoi gian chiéu sang ban
dAu ciing 12 mét yéu té quan trong dé ning cao hiéu qua tich tri ning
lwong, gitp vat liéu phéat huy tét hon trong cac didu kién thuc té. Loai
bé-téng niy cé tidém ning Gng dung trong cic khu vire yéu ciu an toan
cao nhu dwdng giao thong, 16i di bo va hAm. Kha ning phat quang trong
diéu kién thiéu sang gitp giam sy phu thudc vao hé théng chiéu sang
nhan tao, tit d6 tiét kiém ning lwong va ting mic d6 an toan.

Bén canh ha ting k§y thuat, bé-téng phat quang ciing mang dén
nhitng giai phap sang tao trong thiét ké kién trtc. Viéc st dung trong
mat ding, canh quan hodc khoéng gian ndi that c6 thé tao ra cac bé mit
thay d6i hiéu #ng 4nh séng theo didu kién méi trudng xung quanh. Dit
liéu thi nghiém ciing cho thdy mot yéu t6 anh huéng dén d6 sang theo
thoi gian 13 kich thuéc hat nhé cta bdt phat quang. Dién tich bé mat
riéng 16n khién bot phat quang cin nhidu nuée hon dé bao phti trong
qué trinh tron, din dén hién twong 4m tich tu trén bé mit. L6p Am nay
can tr¢ anh sang tit bén ngoai di vao, 1am giam do sang ctia vét liéu. So
sanh gitta cdc miu dudng hd ngén ngay va dai ngay ciing cho thiy sw
khac biét ro rét. V&i cac miu dudng ngin, ting thoi gian chiéu sang
khong 1am thay d6i dang ké thoi gian phat quang. Tuy nhién, v&i cac
mau da dudng ho l1au (dic biét sau 14 ngay), thoi gian phat quang ting
rd rét khi ting thoi gian chiéu. Dit vy, theo thoi gian, thoi Iwgng phat
quang van giam dan. G tudi 28 ngly, cdc miu van giit dugc khoang
30% d6 sdng so v6i mAu 7 ngdy, va van c6 thé phat quang nhin thiy
dugec trén 1 giay.

Po chinh xac ctia phép do thoi gian phat quang trén céc mau bé-
tong bi anh hwdng dang ké boi gi¢i han vé dé nhay ctia cam bién va d6
tré ctia ddng hd bAm gi®. Pé khéc phuc didu nay, mét phép do bb sung
dugce thyc hién trong ciing didu kién thi nghiém, két hop st dung
camera dé quan sat trgc quan qua trinh phat quang. Két qua cho théy
ring, trong didu kién chiéu sing ddng nhét va v&i cac miu cling loai,
thoi gian phat quang ghi nhan bing camera dai hon r6 rét so véi s lidu
do bing cam bién. Chéng han, & mAu bé-tong tudi 28 ngay dugc chiéu
sang trong 1 phit, hiéu ng phat quang van con duoc nhin thiy ré
trong khoang tit gidy tht 3 dén gidy thd 4 ké tir khi b4t dAu phat quang
(Hinh 6). Sy chénh 1éch nay cho thiy cam bién c6 d6 nhay khong da dé
phét hién céc tin hiéu anh sang yéu, din dén viéc danh gia thip thoi
gian phét quang thuyc té. Thiét bi chi ghi nhan duoc cic mite d6 anh
sang manh, trong khi céc tin hiéu yéu hon van con hién dién nhung
khoéng dugce ghi lai, gy ra két qua do bi rit ngin so véi thie té ma mét
thudong hodc camera c6 thé ghi nhan duoc.

N

ight supply time (min)

1 2 3 4 5 6 4 8 9 10
Light-emission-period (s)

Hinh 6. Thoi gian phat quang ctia cdc mu bé-tong da dudng ho 28 ngay
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v&i cac mife thoi gian chiéu sang khac nhau, quan sit bing camera.
Hinh 7 thé hién d6 chiéu sang ctia miu bé-téng theo céc géc t&i
khac nhau ctia ngudn sang. Két qua cho thiy hiéu qua phan xa 4nh sang
thay dbi dang ké theo géc chiéu, tit d6 khing dinh vai trd ctia ciu tric
bé miit va phan b hat thiy tinh trong viéc t6i vu héa hiéu tng phan

quang cua vat liéu.
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Hinh 7. P6 chiéu sang ctia mau theo cic géc t&i khac nhau cua

ngudn sang.
3.3. Co tinh va vi cdu tric

Nhu thé hién trong Hinh 8, tai ving tiép xtc giita nén vita xi
miing va cbt liéu thuy tinh xuét hién céc tinh thé ettringite phan bé day
dic, dan xen v6i bé mit thuy tinh. Bén canh d6, mot 16p calcite 1o rét
ciing duwgc quan sat thiy bao pht trén bé mit hat thuy tinh, déng vai
trd nhw mot 16p lién két gitp thic diy qué trinh két tinh ctia cic pha
khodng thuy héa. Lép gel bao quanh cac hat thuy tinh giau silica cé xu
hwéng triong nd, dé& dan dén phan wng kiém-cbt liéu (AAR). Tuy nhién,
nghién cttu nay ghi nhan rng viéc 4p dung qua trinh MICP, két hop
v&i hoat déng cua vi khudn, da hd trg hinh thanh mot 16p khoang bao
phti quanh hat thity tinh. L&p pht nay chii yéu 1a calcite, khong chi gitip
han ché nguy co xay ra phan tng AAR ma cdn cai thién do twong thich
tai viing tiép xtc. Pang chd ¥, su twong thich giita calcite va 16p canxi
silicat ngdm nuGe (C-S-H) cao hon déng ké so véi giiia calcite va
ettringite. B& mit gidu canxi va oxy ctia calcite tao diéu kién thuan 1gi
cho qua trinh nucleation va két tinh nhanh chéng cta céc pha C-S-H.
Quan sat nay hoan toan phit hop véi cac két qua da dugc cong b trong
céc nghién cttu vé& bé-tong tu phuc hdi, trong d6 nhan manh vai trd tich
cue ctia bé mat calcite d6i v&i qué trinh hinh thanh san phim thiy héa
xi mang.

Cuong do chiu nén cta bé-téng phit quang nhin chung twong
duwong véi bé-tong thong thwong, chi giam nhe do sy ¢ mat cta vat
liéu phét quang va thuy tinh thai trong cAp phéi. Mtc giam nay di dugc
khic phuc hiéu qua thong qua viée t6i vu ty 1& phdi liéu va ché do
dudng ho. Khi so sanh cuong do chiu nén gitta cac loai bé-tong khac

nhau, cidc mau c6 chita vat liéu phat quang va phan xa anh sang cho gia

tri cwdng d6 thip hon so v6i ca bé-tong tiéu chuén va bé-tong st dung
bt liéu thién nhién phan b6 lién tuc. Nguyén nhan cht yéu dén tir dic
tinh co hoc caa cdt liéu thay tinh, vén ¢6 d6 bén kém hon so véi da
nghién truyén théng. Do d6, khung chiu Iyc hinh thanh tir ¢t lidu thity
tinh ¢6 kha ndng khéng tai kém hon. Bén canh d6, ham lwgng silica cao
trong thiy tinh thai 1am ting nguy co xay ra phan Gng kiém-c6t liéu,
gdy anh huwong dén lién két gitta cbt liéu va pha vita. Phan ting nay
hinh thanh céc gel trivong nd, tao ra cic vi néit bén trong cAu trtc bé-
tong va 1am suy giam d6 bén cta vat liéu. Miic di ton tai nhitng thach
thiic ké trén, cdc mAu bé-téng phéat quang vin dat dwgce cwdng do chiu
nén theo yéu ciu thiét ké. Tuy nhién, trong cic ing dung quy mé 16n
hozc cAu kién c6 kich thiwéc 16n, nguy co phét sinh phan tng ASR va
céc vAn @ lién quan dén d6 bén lau dai c6 thé tré nén nghiém trong
hon. Pé giam thiéu rui ro niy, qua trinh x 1y c6t liéu thuy tinh bing
MICP da dugc ap dung trude khi tron. Qua trinh nay tao ra moét 16p
khoéng bao vé, chu yéu 12 calcite, bao phit bé mit hat thity tinh. L&p
nay tiép tuc phét trién theo th&i gian, gitip cai thién sy twong thich tai
viing tiép xtic gitta cbt liéu va nén xi ming. Két qua 1a lién két gitta thuy
tinh va pha xi ming tré nén én dinh va bén chit hon, gép phin ning

cao dd bén co hoc va tudi tho ctia bé-tong trong dai han.
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Hinh 8. Anh SEM mb ta vi cAu triic ctia mAu bé-tong v&i
thiy tinh tai ché x 1y bing MICP.

4, Két luan

Bé-tong phat quang 12 mot budc tién ddy hita hen trong viéc phat
trién cac vat liéu xdy dung vita an toan, thAm my, vita than thién v6i
moéi trudng. Két qua thi nghiém cho théy ring su phéan bé kich thuée
bt lidu 1a yéu t6 then chét anh huwong dén thoi gian phat quang. Cu
thé, viéc sit dung hdn hop bt liéu thay tinh c¢6 phan b hop ly gitip kéo
dai thoi gian phat quang gin gip ba 14n so v&i mau chi ding mot &
hat don 1é. Phat hién niy c6 ¥ nghia thuc tién trong thiét ké va ti wu
cAp phéi bé-téng cho cac tng dung yéu ciu kha ning nhin thiy tbt trong
diéu kién anh sang yéu. Ngoai ra, viéc quan st thiy thoi gian dudng

ho ngén hon lai cho thoi gian phéat quang dai hon mang dén géc nhin
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m&i v& mbi quan hé giita qua trinh thiiy héa va dic tinh phat quang
clia vét liéu. Nhitng hiéu biét nay gép phin 1am ré anh hwéng ciia didu
kién dudng ho dén ca tinh chit quang hoc va co hoc ctia bé-téng. Viée
két hop vat liéu phat quang véi thiy tinh tai ché khéng chi giai quyét
vAn dé tiéu thu ning lvong va dam bao an toan thi gidc ma con gép
phan thic diy viéc tai stz dung chit thai cong nghiép. Loi ich kép nay
phit hop véi dinh huwdng xay dung bén viing va thiét ké vat liéu theo
vong tudn hoan. Tuy nhién, dé phat huy t6i da tiém ning ctia bé-téng
phat quang, cac nghién ctu tiép theo 12 cin thiét nhim tiép tuc hoan
thién thanh ph?m phéi liéu, nang cao do bén lau dai va m& rong pham

vi ing dung trong ca linh vire ha tAng ky thuat 14n thiét ké kién tric.

LOi cam on
Chting t6i xin cam on Truong Pai hoc Bach khoa, PHQG-HCM da hd

trg cho nghién ctu nay.
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