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Tém tit

Trong bai bdo nay, ching toi muon dé cap. dén viéc sir dung tro bd mia dé ‘thay thé xi mang trong
qud trinh san xudt bé 1ong nham néng cao chat lwong bé téng va giam 6 nhiém méi trieong. Bd mia
sau khi dwoc lam sach sdy kho va nung o 750°C trong khodang thoi gian 3h thi tao thanh tro ba mia.
Ket qua phdn tich tro ba mia bang phwong phap huynh quang tia X (XRF) cho thday mot so chat co
ham heong cao nhu SiO, la 24,4%, K,0 la 36,18% va CaO la 14,98%. Trong nghién ciu nay, ti lé
thay thé xi mang bang tro ba mia lan ot 1 0%, 2,0%, 4,5%, 6,5%, 9,0%, 11,5% va 13,5%. Két
qud cho thdy véi cdc ti 1é thay thé xi mdng bang tro bd mia khdc nhau déu lam tang cieong do nén
cua bé tong sau 28 ngay, trong do ti ¢ 4,5% cho cuong do nén cao nhat (74 N/mm?) tang 3,5 lan
s0 v&i mau khong sir dung tro ba mia dé thay thé xi mang.
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Abstract

In this study, we present the use of bagasse ash to partially replace cement in concrete production
to improve concrete quality and reduce environmental pollution. Sugar cane bagasse was cleaned
and dried at 750°C for 3 hours for bagasse ash afterwards. On analysing bagasse ash by X-ray
Sfluorescence method (XRF), it showed that the high contents of SiO,, K,O and CaO were 24.4%,
36.18% and 14.98%, respectively. This study replaced cement with bagasse ash of 0.0, 2.0, 4.5, 6.5,
9.0, 11.5 and 13.5 %, respectively. The results indicate that the compressive strength of concrete after
28 days increased with different rates of bagasse ash replacement, of which the 4.5% replacement
gave the highest compressive strength (74 N/mm?), i.e. increasing 3.5 times compared with 100%
cement concrete.
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1. Gi6i thi¢u

Ngay nay, nhu cau str dung xi ming ngay
cang phd bién va ting manh. Trong nim 2018,
luong xi mang san xudt tai nuée ta udc duogc
khoang 80 triéu tan. Trong qua trinh san xuat xi
mang, mot luong 16n khi CO, duogc thai ra moi
truong, gdy 6 nhiém mai truong, hiéu ing nha
kinh va hién tuong néng 1én toan cau. Mot sb
bao céo cho rang khoang 5% tong phat thai khi
nha kinh trén toan cau 1a do qua trinh san xuét
xi mang (Shafiq & cs., 2016). Vi vay, nhu cau
tim kiém vat liéu thay thé cho xi mang nhung
khong 1am thay doi tinh chat ciia n6 dang 1a uu
tién hang dau ¢ trong va ngoai nudc. Mot sb
loai vat liéu dugc da dugc dé xuat dé thay thé
mot phﬁn x1 mang nhu tro bay, tro trdu, xi, cao
lanh... (Nguyén, 2013; Ngo, 2014). Bén canh
d6, xi mang lai 1a mot trong nhitng thanh phan
chinh cua bé tong va gop phan tao sy dong két
cho bé tong. Do d6, trong qué trinh san xuit bé
tong ta c6 thé thay thé mot phan xi mang bang
mot loai vat liéu khac nhung khong 1am thay doi
kha nang chiu lyc, d0 nén cua bé tong va khong
gy anh huong dén moi truong dang 1a xu huéng
ma nhiéu nha khoa hoc dang quan tam.

B mia 12 mot chat thai rt pho bién, co gia
tri thap va thuong dugc sir dung dé lam chat dét,
san xuat mot luong nhd ancol, 1én men lam thic
an chin nudi gia suc hay dé phan huy tu nhién...
(Nguyén, 2018; Phuong & cs., 2015). Trong ba
mia chtra lwong 16n cacbohydrat va mot s6 chat
vO co. Khi nung néng tir 700 - 900°C, ba mia
chuyén thanh tro voi thanh phan chi yéu cta no
gom Si0,, Fe,0;, Ca0, MgO, K0, SO, trong d6
thanh phé}n chinh 1a SiO, chiém khodng 75%. Véi
thanh phan nhu vay, chiing khé tuong dong véi
thanh phan cua xi ming va c6 thé lam nguyén
lidu thay thé tot cho xi mang.

Tai Viét Nam, san luong mia hang nam dat
khoang 20 tri¢u tAn va thai ra mot lugng ba mia
rat 16n. Tuy nhién van con rat it cong trinh nghién
ctru vé viéc sir dung tro ba mia. Nguyén (2018)
da nghién ctru str dung tro bd mia trong san xuat
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gach Ceramic va cho rang, khi thay thé felspat
(20%) bang tro ba mia ciing khong thay ddi cac
chi tiéu nghién ctru cua gach Ceramic. Bén canh
do, trén thé gidi da c6 nhicu cong trinh nghién
clru vé tro b mia va viéc st dung tro ba mia dé
thay thé mot phan xi mang (Lathamaheswari &
cs., 2017; Gopi, 2017). Lathamaheswari & cs.
(2017) da nghién ctru dé st dung tro ba mia thay
thé mot phan xi ming trong bé tong va két qua
cho thdy ti 1& tro ba mia thay thé cho xi ming
v6i 7,5% cho chat lugng bé tong 14 tot nhat. Tuy
nhién, Otoko (2014) lai cho ra‘“mg ti 1€ thay thé
tro ba mia bang xi mang 1a 2% cho cudng do
nén cao nhat.

Nhu vay, thanh phan cta tro bi mia s& quyét
dinh dén ti 18 thay thé xi ming bao nhiéu % la phu
hop nhét. Do d6, can xem xét viéc st dung tro ba
mia dé thay thé mot phan xi ming trong san xuét
bé tong nhim danh gia anh huong cua ti 18 tro
ba mia thay thé d6i v6i chat luong ciia bé tong.

2. Vat liéu va phwong phap nghién ctiru

2.1. Vit li¢u

- Tro ba mia: Ba mia sau khi thu gom tai
cac quan nude mia trén dia ban thanh phd Dong
Héi thi nung trong 16 nung dé thu dugc tro ba
mia. Thanh phan hoa hoc cua tro b mia dugc
thé hién trong Bang 1.

Bing 1. Thanh phin héa hoc ciia tro bi mia

STT Thanh phan | Ham lwong %
1 SiO, 24.4
2 Fe,0, 2,42
3 MnO 0,75
4 MgO 4,24
5 CaO 14,98
6 K,0 36,18
7 PO, 3.4
8 SO, 8,25
9 PbO 0,3
10 Zn0O 0,68
11 CuO 0,075

- Xi mang: Xi mang st dung trong dé tai
nay la xi mang Pooc lang song Gianh PCB 40
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duoc mua tai ctra hang ban vat liéu xay dung tai
thanh phd Pong Héi. Xi mang song Gianh PCB
40 c6 mot sb chi tiéu co ly nhu: Cuong do nén
sau 72h + 45 phat 1a > 20 N/mm? va sau 28 ngay
+ 45 phiit 1a > 44 N/mm?; Thoi gian dong két bat
dau > 100 phat va két thuc > 360 phat; Do nghién
min cua ph'?m con lai trén san 0,09 mm la <4,0
va bé mat riéng > 3200.

Bang 2. Thanh phan héa hoc ciia xi ming

song Gianh PCB 40
STT Thanh phin | Ham lwong %
1 Sio, 19-25 %
2 ALO, 2-9 %
3 CaO 62-67 %
4 Fe,0, 1-5 %
5 MgO 0-3 %
6 SO, 1-3 %
7 K,0 0,6 %
8 Na,0 0,2%

- ba dam: St dung loai da dam cua Quang
Binh theo TCVN véi kich thudc da 10 mm - 20
mm va khoi lugng riéng 2,67 g/cm?.

- Cat: Sl’; dung loai cat tu nhién c6 modgn
do lon tir 1 dén 2. Dﬁy la loai cat vang duoc léy
tir song hodc khe sudi cia Quang Binh va c6 khoi
luong riéng cua cat la 2,65 g/cm’.

- Nudc: St dung nude may sinh hoat.

Céc nguyén liéu duoc phdi tron theo dung
ti 1¢ duoc thé hién trong Bang 3
Bang 3. Ti 1é thanh phin ciia bé tong

Troba| Xi . Da .
x , < Cat - Nuwéce
Mau | mia | mang (em?) dam (ml)
(cm’) | (em’) (cm’)
1 0 1100 | 2200 | 3300 | 700
2 25 1075 | 2200 | 3300 | 700
3 50 1050 | 2200 | 3300 | 700
4 75 1025 | 2200 | 3300 | 700
5 100 | 1000 | 2200 | 3300 | 700
6 125 975 | 2200 | 3300 | 700
7 150 950 | 2200 | 3300 | 700

- Khuon dtc: Khuon dac c6 dang hinh 1ap
phuong véi kich thudc khuon la 150x150x150 mm.

- May phan tich huynh quang tia X S4
-Piooner cua hang Bruker - Btrc tai Vién Dia
chit thudc Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

- May thtr nghiém bé tong: Cuong do nén
bé tong dugc do tai Trung tam K§ thuat do luong
thir nghiém Quang Binh.

2.2. Phwong phap nghién ctiru

Qua trinh sir dung tro b mia dé thay thé
xi mang trong san xuat bé tong duoc tién hanh
nhu sau:

., .| Bamnho, | Nungd .,
Ba mia r phOI kh6 i 7500C, 3h —'% TI’O ba mia
o Khuodn gd Tron xi mang Thay thé

Bétong <€—— 150x150x150 € +tro+cat+ € X1 mang
mm da dam + nuéc theo cac ti 1é

Hinh 1. Quy trinh ché tao bé téng bing tro bd mia thay thé mét phan xi miing

Trong pham vi cua bai bao nay, chung to1
tién hanh lam thyc nghiém qua 2 giai doan.

tro): Ba mia sau khi dugc thu gom quanh khu
vuc Pong Hoi thi rira sach, bam nho va phoi

Giai doan 1 (Qua4 trinh nung ba mia thanh ~ kho. Sau khi tham khao diéu kién vé nhiét do va
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thoi gian nung tir cac bai bao di dugc cong bd
thi cho ba mia da phoi kho vao 16 nung va nung

Hinh 2. Ba mia

Giai doan 2 (Qué trinh tao bé tong): Tién
hanh dinh luong tro ba mia 1oi tron déu véi xi
ming theo ti 16 vé thé tich thay thé xi mang bang
tro ba mia lan lugt 1a: 0%, 2% , 4,5%, 6,5%, 9%,
11,5% va 13,5%. Sau khi di chuén bi xong hon
hop xi mang va tro bd mia, ching t6i phéi tron
cac nguyén liéu (xi mang + tro ba mia, cat, da
dim, nudce) theo ti 1€ nhu sau: (hdn hgp xi ming
va tro): cat: d4 dam: nudc = 1: 2 : 3 : 0,64. Hon
hop sau khi duoc tron déu thi cho vao khudn duc
c6 kich thude 150x150x150 mm va bao dudng
mau bé tong trong thoi gian 1 tudn bang cach phi
1én bé mit cac mau bé tong mot 16p bat di duoc

v6i nhiét d6 750°C trong khoang thoi gian 3h dé
thu duoc tro ba mia.

Hinh 3. Tro ba mia

lam am, khong tac dong luc co hoc nao 1én mau
cho dén khi mau kho va tudi nudc hang ngay.

Sau khi nung ba mia thanh tro thi tién hanh
xac dinh thanh phén hoa hoc ctia no6 tai Vién Dia
chat - Vién Han 1am Khoa hoc va Cong ngh¢
Viét Nam. D6i v6i mau bé tong, sau khoang thoi
gian 28 ngdy, cic mau bé tong sé dugc danh gia
cuong do nén tai Trung tam K¥ thuat do luong
thtr nghiém Quang Binh thong qua viéc xac dinh
dién tich chiu luc cua mau va xac dinh tai trong
mau theo TCVN 3118:1993.

3. Két qua va thao ludn

3.1. Thanh phén tro bi mia
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Hinh 4. Phé XRF ciia tro ba mia
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Ba mia sau khi dugc nung thanh tro trong
diéu kién nhiét d6 1a 750°C va thoi gian 3h thi
tién hanh x4c dinh thanh phan céac chét trong tro
bd mia bang phuong phap huynh quang tia X
(XRF) tai Vién Dia chét - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam. Két qua phan tich
dugc thé hién trong Hinh 4 biéu dién phd huynh
quang tia X (XRF) cua tro bi mia dé xac dinh
ham luong cac chat nham xem xét kha nang thay
thé mot phan xi ming cta tro ba mia.

Dua trén két qua phén tich pho huynh quang
tia X, da xac dinh duoc thanh phan cac chét co
trong tro ba mia va thé hién trong Bang 1. Tro bi
mia co chira 11 loai oxit khac nhau, trong d6 ham
lugng K, O la cao nhét, chiém 36,18%, ham luong
Si0, 1a 24,4 % va ham lugng CaO 1a 14,98%. So
sanh v6i két qua phan tich ham luong cac chat
trong tro bi mia ciia mot sd bai bao qudc té da
cong b thi ham lugng SiO, nh6 hon nhung ham
luong K O lai l6n hon rat nhleu (Lathamaheswan
& cs. 2017) Diéu nay cho thiy, véi diéu kién
khi hau va thd nhudng khac nhau s& anh huong
dén thanh phan céac chit trong tro bi mia.

3.2. Khio sat diéu kién dé thay thé xi
ming trong sin xuit bé tong

Sau khi da xac dinh dugc ham lugng cac
chat trong tro bd mia (Bang 1) thi so sanh
v6i ham lugng céc chét
trong xi mang dé danh
gid xem kha nang thay
thé mot phan xi ming
bang tro ba mia ¢6 phu
hgop khong. Dua vao
thanh phan hoa hoc cac
chét c6 trong xi ming
Pooclang song Gianh
theo s6 liéu bao céo cia
Cong ty Xi mang song
Gianh (Bang 2). Tién
hanh so sanh thanh phan
va ham luong cac chat
trong Bang 1 v6i Bang
2 cho théy: ti 1€ SiO,
14 24,4% nam trong

khoang 19-25% ciia xi ming, CaO chiém ti 1¢
kha cao 14,98% (thap hon so véi ti 1& CaO trong
Xi mang: 62- 67%) vatile K Ola36,18% caohon
nhiéu so véi ti 1& K0 trong X1 mang (0 6%) K0
1a chit c6 kha nang tao két dinh rét tét cho be
tong nén v4i thanh phan chiém ti 18 cao nhu vay
s& rat thuan loi cho viéc thay thé xi mang bang
tro ba mia (Castaldelli & cs., 2016). Nhu vy, c6
thé thdy rang tro bi mia phu hop cho viéc thay
thé mot phan xi ming dé san xuat bé tong.

3.3. Sén xuét miu bé tong

Chiing t6i tién hanh san xuit bé tong theo
ti 1¢ (Xi mang + tro ba mia): cat: d4 dam: nudce
=1:2:3:0,64. Trong @0, ti I¢ tro ba mia thay
thé cho xi mang lan lugt 12 0,0 %; 2,0 % ; 4,5 %;
6,5 %; 9,0 %; 11,5 %; 13,5 %.

Hdn hop gdm xi ming, tro bi mia, cat, da
dam va nudc sau khi tron déu thi duoc cho vao
khuon gd c6 kich thude 150x150x150 mm. Cac
mau bé tong sau khi thado khuén thi duge tudi
nude bio dudng trong thoi gian 1 tudn. Trong
Hinh 4 1a hinh anh cdc mau bé tong véi céc ty
1¢ thay thé xing bang tro bi mia khac nhau thu
duoc sau 28 ngay. Khi bé tong dong két hoan
toan sau 28 ngay s& duoc mang di kiém tra do
nén va do chiu luec.

Hinh 5. Cac méu bé téng twong trng véi ti 18 xi ming thay thé
bang tro ba mia
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3.4. Anh huwéng ciia tro ba mia dén chit
lwgng bé tong

Sau 28 ngay, cac mau bé tong s& lan luot
dugc kiém tra d6 nén tai Trung tam K7 thuat do
luong thtr nghiém Quang Binh. Cuong do nén
ctia bé tong duoc do 3 1an dé dam bao do tin cay
cta cac sb liéu va két qua duoc thé hién trong
Béang 4 va Hinh 6.

Béang 4. Do nén cia bé tong

t6 rang chat lugng cta bé tong tang 1én khi thay
thé mot phan xi mang bang tro bd mia. Nguyén
nhén c6 thé do cAu trac cac hat tro bd mia ¢6 tinh
x6p nén s& hat nudc trong qué trinh nhao tron
va cung cap nudc dé qua trinh thuy hoa xi mang
xay ra triét dé hon. Bén canh d6, d6 nén cua bé
tong dat gia tri cao nhét 1a 74,33 N/mm? tuong
g véi ty 16 thay thé xi mang bang tro b mia

1a 4,5%. Gia tri do nén

Ti 1€ tro

P9 nén (N/mm?)

nay tang 3,5 lan so véi
mau khong sir dung tro

bamia | an1 | Lin2 | Lin3
(%) an an an

Trung RSD

binh ba mia dé thay thé xi

0,0 21,0 20,5 21,0

mang (20,83 N/mm?).

20,83 1,39

2,0 46,0 46,0 46,5

Nhu vay, ti I¢ tro ba mia

46,17 thay thé xi mang ti wu

0,63

4,5 74,0 74,5 74,5

74,33 0,39

12 4,5%.

6,5 53,0 53,5 52,5

53,00 0,94

9,0 34,5 34,0 34,0

So sanh voi két qua

34,17 0,84 cia mot sé dé tai da

11,5 25,0 25,5 24,5

25,00 2,00

cong bo trén cac tap

N[N [N | B W[N |~

13,5 26,5 27,0 26,0

26,50 1,88

Poé nén ?

onen (Nipm) o
o o o o
1 1 1 1

| ]

[&%]
o
|

N

o
1
u

chi uy tin quéc té cho
thdy d6 chiu nén céc
mau bé tong ma chiing
to1 nghién ctru co su
bién d6i kha 16n nhung
gia tri d§ chiu nén thi
cao hon han. Theo tac
gid Otoko (2014) thi
cuong do chiu nén cua
mau bé tong dat gid tri
cao nhit 59,75 N/mm?
tuong ung voi ty I¢ tro
ba mia thay thé xi mang
122,0%. Gopi (2017) lai

| = Do nén|

\-J-"" cho rang d¢ nén dat gia

tri cao nhat 1a 57,64 N/
mm? teong ung voi ty 1€

. I 4 I L I
0 2 4 6 8
% tro ba mia

Hinh 6. Anh hwéng ciia ti 18 % tro ba mia dén dd nén ciia bé tong

Tur két qua thu dugc & Bang 4 va Hinh 6
cho thay cudng d6 nén cua cac miu bé tong cd
str dung tro b mia déu c6 gia trj 16n hon so voi
mau khong sir dung tro b mia. Didu nay ching

82

thay thé tro ba mia bang
xi mang la 5%. Nguyén
nhan cua sy khac nhau
vé két qua néi trén co
thé noi rang 1a do thanh phéan ciia tro ba mia c6
su khac nhau co ban. Bén canh d6, ham luong
K, O trong tro bd mia 16n da anh huéng dén chat
lugng cua bé tong, 1am tang gia tri d§ nén cua no.
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Vi ti 1€ Si0,/K, O trong tro ba mia bang 0,67 da
lam cho kha nang két dinh cta vat liéu tang cao
va ting do nén cho bé tong. Diéu nay ciing kha
phu hop véi két qua nghién ciru cta Castaldelli
& cs. (2016) khi cho rang ti 1¢ SiO,/K,0 bang
0,75 1a t61 vu dé lam tang kha nang két dinh va
dd nén cua bé tong.

4. Két luan

Nghién ciru anh hudng ciia viéc thay thé mot
phan xi mang bang tro bi mia trong san xuat bé
tong thu dugc mat s6 két luan nhu sau:

- Nung bi mia thanh tro véi diéu kién nhiét
dd 750°C trong thoi gian 3h.

- Xac dinh duoc thanh phén héa hoc co6 trong
tro ba mia bang phuong phap phén tich huynh
quang tia X (XRF) v6i ham lugng K O 1a cao
nhat, chiém 36,18%, ham luong Si0, 1a 24,4%,
ham lugng CaO 1a 14,98%. Véi thanh phan nhu
vay thi c6 thé str dung tro ba mia dé thay thé mot
phan xi ming trong san xuét bé tong.

- St dung tro bd mia dé thay thé mot phan
xi mang trong san xuat bé tong va tao duge cac
mau bé tong véi ti 18 tro ba mia thay thé cho
xi mang 1an lugt 1 0,0%; 2,0%; 4,5 %; 6,5%;
9,0%; 11,5%; 13,5% va nhan thiy cac ti 18 thay
thé dé 1am tang d6 nén cua bé tong, trong d6 voi
ti 1¢ tro b mia thay thé xi ming bang 4,5% thi
dd nén cua bé tong dat gid tri cao nhat (74,33 N/
mm?) ting 3,5 14n so véi mau bé tong khong sir
dung tro ba mia dé thay thé. Nhu vay, day 1a ti
1¢ t6i wu dé thay thé xi mang va ung dung trong
san xuat bé tong./.
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