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MOT SO KET QUA THU NGHIEM SU DUNG THAN TRAU LAM COT LIEU CHO BE

TONG BOT

SOME TEST RESULTS USING RICE HUSK CHARCOAL AS AGGREGATE FOR FOAM
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Tém tat: Than trdu dugc dét & diéu kién tu nhién c6 ham
lugng Si02 khodng 40%; d6 hoat tinh & tudi 7 ngay dat
khoéng 70%. Khi tron than trau vao bé tong bot, than trau
¢6 tac dung lam gidm khdi lugng thé tich, gidm d6 hat nudc
va gidm dd co ngét ctia bé tong bot. Néu trén khoang 54 kg
than trdu vao 1m’ bé t6ng bot thi d6 co ngét cé thé giam
dugc khoadng 17% so véi ban dau; luong than trdu trén
khong lam giam kha nang chiu nén, chiu uén doi véi bé téng
bot c6 cap do bén B5.

Tirkhéa: Tinh chét co ly, bé tong bot, ¢t than trau.

I. Dat van dé

Bé tong bot la loai vét liéu nhe, c6 khoi lugng thé
tich tit 500 dén 1200 kg/m’. Cudng do nén tit 1 dén
10 MPa. Pham vi ting dung kha rong nhu thay thé
tuong gach truyén thong, san ldp mit bing san nha,
san bai... Bé tong bot ¢ nhiéu vu diém nhu thoi
gian thi cong nhanh, chi phi giam, cach nhiét tot.
Thanh phan bé tong bot tly thudc vao cac nha san
xudt. Tuy nhién thanh phén chinh ctia ctia né gom
xi mang, nudc va phu gia tao bot, ngoai ra cé thé
tron thém cac cot liéu khac nhu cat, tro bay, sgi...
O nudc ta hién nay nguén than vo tréu - san phdm
sau qua trinh d6t vo trdu dé 1dy nhiét lugng dung dé
dun ndu, sdy thoclaa. .. kha déi dao. Than trdu hién
dugc st dung véi nhiéu muc dich khac nhau nhu
cai tao dat, lam phan bon cho cay trong, san xuat vat
liéu khong nung, phu gia cho bé tong xi mang....

Dé tham gia stt dung phé phdm nong nghiép
lam vat liéu xay dung, tic gid dua than vd trdu
nguyén dang chua qua nghién min vao tham gia
thanh phan c6t liéu trong bé tong bot.

II. Co s6 khoa hoc va phuang phéap nghién ciiu

Hién nay trén thé giéi cing nhu Viét Nam da
c6 nhiéu nghién ctiu st dung tro trau (than trau da
dugc nghién min) d€ lam phu gia cho bé tong, viia
xi mang. Bé tong c6 phu gia tro trdu c6 thé thay
thé mot phan xi mang, lam tang kha nang chiu luc,
tinh chong thdm va cai thién dugc mot so6 tinh chat

Abstract: Rice husk charcoal, when burned under natural
conditions, has a SiO2 content of approximately 40%. Its activity
level only reaches about 70% at 7 days old. When rice husk
charcoal is mixed into foamed concrete, it helps reduce the
bulk density, water absorption, and shrinkage of the foamed
concrete. If approximately 54 kg of rice husk charcoal is added
to 1m? of foamed concrete, the shrinkage can be reduced by
about 17% compared to the original. The above level of rice
husk does not reduce the compressive and flexural strength of
foamed concrete with a strength grade B5.

Keywords: Mechanical properties, foamed concrete, rice husk
aggregate.

khac. Tuy nhién viéc st dung truc tiép than vo trdu
lam c6t liéu cho vita xi méng con rat han ché.

Phan 6n cac thanh phén trong than trau ciing c6
trong thanh phén trong xi mang nhu SiO, (chiém
40-80%), ngoai ra con mot s6 thanh phan nho khac
nhu Al,O;, K,O; CaO; Na,O...

Do than vo triu la loai vat liéu nhe, x6p nén
cac thanh phéan khodng ctia xi méang sau khi dugc
hydrat héa, nhat la thanh phian Ca(OH), & dang
hoa tan dé dang xam nhap vao cic 16 rong bén
trong, sau d6 ching tac dung véi SiO, hoat tinh c6
trong tro trdu, c6 thé hinh thanh cac khoang méi 6
diéu kién binh thuong va khoang nay la mot trong
nhiing thanh phéan chu yéu cta d4 xi miang. Hon
nia, do bé tong bot ¢ thanh phan chinh la xi mang
nén ham lugng khoang Ca(OH), rét 16n, vi vay kha
nang Ca(OH), tuong tac véi SiO, trong c6t than
trdu ¢ nhiéu thuan lgi. Néu két qua phu hgp véi
du tinh thi no sé cai thién dugc mot s6 tinh chat co
ly ctia bé tong xi mang ban dau.

Béng cach dua than vo trdu tham gia vao thanh
phén bé tong bot nham muc dich tdn dung lugng
phé thai trong qua trinh san xuét ltua gao va cai
thién mot s6 tinh chat ctia bé tong bot.

Bé tong bot c6t than trdu cé cudong do nén sé
giéi han khoang 2-10 MPa, pham vi nay phu hgp
v6i nhu cau st dung trong xay dung; Bé tong bot co
khoi lugng thé tich kho tit 0,5-1,2 T/m® va c6 thanh
phan cha yéu la xi méang PCB40; chat tao bot; nudc
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sach va than vo triu.

Dic diém than vo triu: Vo trau trudc khi bi
dot chay thuong cé kich thudc véi chiéu rong ti
2 dén 2,5mm, chiéu dai khoang 6mm va c6 do day
khoang 0,2mm. Vo trau nguyén dang c6 hinh dang
khong gian 3 chiéu, cong l6m. Sau khi vo trau bi
dot chay, than vo trau c6 mau xam den, khoi lugng
nhe, dé bi gay vun. Thanh phan hat ctia né dugc thé
hién trong Bang 1. Than vo trdu ¢6 modun d¢ 16n
M khoang 2,1 (Gia tri nay d€ tham khao vi than vo
trau khong c6 hinh dang hat nhu cat).

Hinh 1: Hinh dnh than vé trau

Bang 1 Thanh phan hat cta than vé trau
Kich thudc 10 sang 5 125 063 0315 014 Ddy
(mm)

Lugnghattrongméi 0,00 1352 2787 21,87 2929 744
sang (%)

Lugng sottichliytrén 0
sang (%)

1352 41,40 6326 9256 100

Gia trj khoi lugng thé tich xdp, khoi lugng thé
tich va d6 hut nudc bao hoa ctia ctia than vo trau
dugc trinh bay trong Bang 2. Mot s6 thanh phan
héa ctia than tro trdu nhu ham lugng SiO,; ham
lugng kiém K,0; Na,O dugc xic dinh qua viéc
phén tich hoa. Két qua biéu thij trong Bang 3.

Bang 2 Mot s6 tinh chat ctia than v trdu

T Khilugng thé tich xop hon hgp kg/dm® 0.9

2 Khoilugng riéng g/am’® 032
3 DG hit nudc bao hoa % 170
4 Doamtunhién % 11,5

Nhan xét: Ham lugng SiO, thép hon nhiéu so
v6i 86 liéu mot s6 tai liéu cong bo la (80+90) % [1].
Ly do c6 thé vo trdu dugc dét 6 diéu kién tu nhién
nén khong thé chay triét dé.

Bang3 Mbt sd thanh phan héa ctia tro trau

1 HamlugngK 0 %
2 Hamlugng Na,0 %
3 HamlugngSi0, %

TCUN8162-2009 1,22
TCUN8162-2009 0,04
TCUN8162-2009 41,2

Do hoat tinh cua tro trdu dugc xdc dinh theo
tiéu chudn TCVN 8827:2011- Phu gia khoang hoat
tinh cao dung cho bé tong va viia - Silicafume va
tro trau nghién min.

Cac budc gia cong bé tong bot cot than trau:
Buidc 1: Tron xi mang véi nudce theo ty 1é X:N=5:3.
St dung mdy khudy déu hon hgp, tao thanh ho
long; Buidc 2: St dung chét tao bot ctia Anh (UK)
va thiét bi d€ tao bot theo ty 1¢ Chat tao bot /Nudc
= 1:30 (hudng dan ctia nha cung cap); Budc 3: Tron
hén hgp ho xi méng va bot theo ty 1é thé tich hd
xi mang va thé tich bot 1a 55/45; 65/35 va 80/20 dé
c6 3 nhom bé tong bot co s N1, N2, N3. Véi ty 1¢
trén, dung dich bé tong bot sé c6 khoi lugng thé
tich khoang 0,9 dén 1,4 T/m’. Budc 4: Sau khi ¢6
dugc hon hgp bé tong bot co s clia cdc nhém N1;
N2; N3; tién hanh tron thém than vé triu vdi 4 mic
theo ty 1é: 0; 18; 36; 48 g cho moi 1 lit dung dich bé
tong bot (tuong duong ty 1é 0; 18; 36; 48 kg than vo
trdu cho mdi 1m* dung dich).

Thanh phén cdp phoi bé tong bot cua tling
nhom bao gom lugng xi mang, nudc, bot va than
trdu st dung dé€ ché tao bé tong bot c6t than trdu
dugc trinh bay trong Bang 4.

Bang 4 Ty Ié tron cot than trau vao mot mét khdi vira bé tong bot
0sé

1 N1T - 59 358 450 0

2 N12 59 358 450 18
3 N N13 59 358 450 36
4 N14 596 358 450 54
5 N1 705 423 349 0

6 N2 705 423 349 18
7 N2 N3 705 423 349 36
8 N24 705 423 349 54
9 N31T 867 520 19 0

10 N32 867 520 199 18
1 W N33 867 520 19 36
12 N34 867 520 199 54
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Chi tiéu khao sat: Cuong do nén, cudng do kéo
khi udn; khoi lugng thé tich; dd hut nudc bao hoa;
do co ngot. Gia cong mau theo TCVN 3121-2:2022,
Viia xay dung - Phuong phap thu - Ldy mau va
chuén bi mau thu. St dung khuén tao mau ¢ kich
thudc 40x40x160 mm; Xac dinh cudng do udn va
nén mau & tudi 28; 60; 90 va 180 ngay theo TCVN
3121-11:2022, Viia xay dung - Xac dinh cuong do
udn va nén cua viia dong ran; Xac dinh khéi lugng
thé tich theo TCVN 3121-10:2022, Viia x4y dung
- X4c dinh khoi lugng thé tich mau vita dong ran.
X4c dinh hé s6 hut nudc theo TCVN 3121-18:2003,
Vita x4y dung- Xac dinh hé s6 hat nuéc cia mau
viia da dong ran.

I1I. Két quia khao st va thao luan

Do hoat tinh cta than vo trdu dugc xac dinh
theo tiéu chudn TCVN 8827:2011- Phu gia khodng
hoat tinh cao duing cho bé tong va viia - Silicafume
va tro trdu nghién min. D¢ hoat tinh ctia phu gia
la ty 1¢ gitia cuong do mau tht nghiém (mau 2) va
mau d6i chiing (mau 1) & tudi 7 ngay tinh theo %.
Bang 5 Thanh phan mau xac dinh dd hoat tinh ctia than vé trau

1 500 1375 240 0
2 450 1375 240 50

Do hoat tinh ctia tro trau thit nghiém la 70,3%,
thdp hon muc yéu ciu t6i thiéu quy dinh theo
TCVN 8827-2011 d6i véi tro trau nghién min la
85%. Gia tri nay cting phu hgp véi ham lugng SiO,
cua tro trdu khoang 41%, thap hon nhiéu so véi yéu
cau la > 85%.

Bang 6. Khéi lugng thé tich clia bé tong bot cot than tréu

T NN 0,97 092 09% 075 294
2 N2 N1 0,94 091 095 074 279
3 N3 091 092 097 078 239
4 N4 0,88 09 095 076 250

Trung binhtrongnhém 0,93 091 09 0,757 26,6
N1

5 N2 1,14 113 1,16 0% 289
6 N2 N2 1,10 109 113 091 247
7 N3 1,06 111 114 093 230
8 N4 1,02 1,08 112 091 234

Trung binh trong nhém 1,08 1,50 1,14 091 248
N2

9  N31 1,40 141 145 118 228
0 N32 N3 1,34 133 138 1,06 193
1M N33 1,29 134 139 113 224
12 N34 1,24 134 14 116 216

Trung binhtrongnhém 1,32 136 141 116 215
N3

Theo s6 liéu & Bang 6 cho thdy khi ting ham
lugng than trau thi khoi lugng thé tich, d¢ hat nuée
ctia bé tong cot than trau c6 xu huéng giam.

Két qua cuong do nén, cuong do kéo khi uén
cua bé tong bot c6t than trdu dugc thé hién trén
Hinh 2a, 2b; 3a, 3b;4a, 4b.
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Hinh 2a: Anh huéng lugng than tréu téi cudng d6 nén thudc nhom N1
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Hinh 2b: Anh hung lugng than tru t6i cudng d kéo khi udn thudc
nhém N1
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Hinh 3a: Anh huéng lugng than tréu téi cung d9 nén thudc nhom N2
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Hinh 3b: Anh huéng lugng than tréu t6i cung @ kéo khi uén thudc
nhém N2

19,0

17,0 o
T Sl S S-S
L 150 m=ra 3‘._‘.- =S —==
=3 X TTeARsaaiELy
& 130 ——
o 11,0 IS N T
s [ ——1thang
2 90 --¢--2 thang
g o - & -4 thang
o 7 —o -6 thang

& ——

0 5 10 15 20 25 30 35 40 45 50 55
Ham lwong than trau (kg/m3)

Hinh 4a: Anh hudng luong than trau tdi cudng d6 nén thudc nhom N3

45
4,0 P
S -
—~ 35 S —— = 3
g et e N A Tl iy Ty S
s 3,0 e s A |
L s e —
5 59 T
g ~ . —e—1] |
T 15 | ——1thang —
2 |, --e-—-2thang
'?, ! - a-4thang
O 05+ —p-6thang
00 .
0 5 10 15 20 25 30 35 40 45 50 55
Ham lwong than trau (kg/m3)

Hinh 4b: Anh huéng lugng than tréu t6i cudng 49 kéo khi udn thudc
nhém N3
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Hinh 5 D co ngét ctia bé tong bot cot than trau nhém N1 theo thai
gian
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Hinh 6 D4 co ngdt ctia bé tong bot cot than trau nhom N3 theo thoi gian

Do co ngot ctia bé tong bot cbt than trdu dugc
xac dinh & tudi 28 ngay v6i mau bé tong bot co s
nhom N1 va N3 v6i miic than trdu la 0 va 54g cho
1 lit dung dich bé tong bot co sa. Két qua thé hién
trén hinh 5 va hinh 6.

Nhu vay khi thém than trdu vao bé tong bot, do
co ngot cta noé giam. V6i muc st dung 54g than
trau cho 1 lit bé tong bot ca s& thi thi dd co ngot ctia
no c6 thé giam dugc khoang 17% so véi bé tong bot
ban dau.

Nhan xét: Than trau dugc dot chay & diéu kién
td nhién thong thuong c6 ham lugng SiO, chi
khoang 40%, d¢ hoat tinh cting thdp (70%). Than
tréu c6 tac dung lam gidm khoi lugng thé tich, giam
do6 huat nudc, giam do co ngdt ctia bé tong bot cot
than trdu so v6i bé tong bot ban d4u. V&i mtuic tron
khoang 54 kg than trau trong mot mét khoi bé tong
bot c6 cap do bén B5, thi khong lam giam cudng do
chiu nén, uén ctia no.

IV. Két luan va kién nghi

Than trdu dugc dot 6 ché do tu nhién thong
thudng c6 ham lugng SiO, thap, chi khodng 40%;
do hoat tinh chi & mtic 70%. Can tiép tuc nghién
ctu thém dé st dung than triu lam c6t liéu cho bé
tong bot c6 do bén khong 16n hon B5, phuc vu cho
cac muc dich san, ton nén va san xudt gach khong
nung.ld
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