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Tom tat

Kha nang st dung tro trau thay thé mot phan xi mang Portland trong bé tong dugc
nghién ctru va trinh bay trong bai bao. Tro trau duoc thu gom tir cac bép dun ho gia dinh
trén dia ban tinh Quang Nam. Xi méng trong bé tong duoc thay thé lan Iuot boi 5 va 15%
tro trau. Cudng do nén cua bé tong duoc theo ddi & 7, 28 va 56 ngay. Khi st dung tro trdu
thay thé xi mang, dé dam bao kha niang cong tac cia bé tong ma khong thay doi ham
luong nude, can sir dung thém phuy gia héa déo. Nhu cau sir dung phu gia hoa déo ting
cung ham luong tro triu thay thé. Ngoai ra, véi cac miu bé tong thuc hién trong nghién
ctru ndy, thong s6 ma sat duoc cai thién khi ting ham lugng tro trdu cing phu gia s
dung. Cuong d6 nén ciia cac mau bé tong ting theo thoi gian, dic biét vdi mau chira 15%
tro. TAt ca cac bé tong chira tro triu c6 cudong do nén giam so véi mau chuan. Tuy nhién,
mau chira 5% tro trau van dat mac bé tong 40.

Abstract

This paper presents the utilization potential of rice husk ash (RHA) as a
supplementary cementing material in concrete. RHA was collected from household
stoves in the province of Quang Nam. The Portland cement content in concrete is
replaced with two different ratios, including 5% and 15%. Compressive strength of
concrete is monitored at 7, 28 and 56 days. When using rice husk ash as a cement
replacement material, to ensure the workability of concrete without changing the water
content, the use of plasticizer is necessary. The required plasticizer increases with RHA
content. In increasing RHA and plasticizer content, the friction parameters of concrete are
improved. The compressive strength of all the concrete samples increases with time,
especially the samples containing 15% ash. Concrete containing RHA has lower
compressive strength than the standard sample. However, samples containing 5% rice
husk ash has reached concrete grade 40.
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1. Mé dau

Nhu cau xi ming trén thé giéi khong ngimg ting trong nhiéu thap ky qua va dugc dy bao
con tiép tuc ting trong nhitng thap Ky sap téi, dac biét & nhiing nudc dang phat trién.
Theo théng ké nam 2002, nhu ciu st dung xi ming trén thé gisi 12 1.6 10° t/ndm (Mehta
2002). Nganh san xuit xi mang tiéu thu rat nhiéu nang lugng va phat thai luong Ion khi
CO,. Bé san xuat 1 tn xi ming, trong diéu kién tét nhat can khoang 3 GJ ning luong. Va
ctr 1 kg xi mang san xuat s& thai ra khoang 0.8-1 kg khi CO,. Khi CO, phét thai c6 nguon
g6c tir phan wng phan hay da voi, tir nhién liéu dugc dung, tir viéc van chuyén xi ming
giita noi san xuat va tiéu dung, ... Mot cach téng thé, luong khi cacbonic do nganh xi
méng thai ra chiém tir 5 — 7% tong luong khi thai toan cau tir tat ca moi linh vuc hoat
dong (Hooton va Bickley, 2014).

C6 nhiéu bién phap duoc dit ra va nghién ciru ¢é giam ham luong khi thai CO, nay. Va
mot trong nhitng bién phap do 1a han ché téi da ham Iuong clinker trong san pham cudi
cuing bang cach ti da nhat c¢6 thé ham luong céc phy gia khoang sir dung trong xi ming
va day manh viéc st dung xi mang hdn hop trong xay dung néi chung. Viéc ung dung
cac phu gia khoang nay phu thudc vao ngudn cung cip ciing nhu kinh nghiém san xuat
tai moi dia phuong.

Cung voéi la mi, lta gao 14 loai cay trdng phd bién trén thé gidi, dong vai trd quan trong
cung cip lwong thuc cho dan sb thé gisi. Trau la san pham phu cua qua trinh xay séat théc
gao, chiém khoang 1/20 cta 744.7 triéu tan thoc dugc san xuat hang nim trén thé gioi
(FAO 2014). Vo triu c6 thé tich rit cdng kénh do khéi lwong riéng thip (90-150 kg/m®).
Trong qué trinh thu hoach, néu voé trau khong dugc xur Iy ding cach, xa xudng ao hd,
séng subi s& gay 6 nhiém moi trudng nghiém trong. Hoac viéc @6t trau tran lan khong
dung cach kéo theo nhiing van dé kich ang mat va anh huong téi hé ho hap.

Tro triu duoc st dyng trong bé tong tir rat sém, voi hai bang sang ché nguoi Puc dang
Ky tir nim 1924 (Swamy, 1986). Tuy nhién, viéc str dung tro triu nhu mot phy gia hoat
tinh puzolan chi thuc su tién trién tir dau thap nién 70 (Mehta, 1994). Sir dung tro trau
trong bé tdng cho phép giam gia thanh vat liéu nho tiét kiém xi ming. Ngoai ra, nd con
6 y nghia méi trudng quan trong, tim duogc dau ra gia tri cho ngudn phé thai néng nghiép
nay dong thoi giam lwong khi CO, phéat thai gén lién véi qua trinh san xut xi ming.



Bai bao nay gidi thidu két qua nghién ctru st dung tro triu thu thap tai cdc bép dun ho gia
dinh dé thay thé mot phan xi mang trong bé tong. Tinh chat ma sat va cuong do nén caa
bé tong duoc khao sat.

2. Phuong phap nghién cau
2.1. Thanh phan vat li¢u

Thanh phan cip phdi cua bé tong dugc cho trong bang 1. Ty 16 Nudc/Chat két dinh
(N/CKD) dugc gitr khong d6i va bang 0.37. Dé moi cdp phdi bé tong dat duoc do sut
tuwong doi 16n, dam bao kha ning bom phun, phu gia hoa déo (Sika Plastiment 96) dwgc
thém vao.

Bang 1. Thanh phan cip phéi caa bé tong

Loai bé Xi ming Trotrau Cat Pi Phu gia D) sut
tong (kg/m®) (kg/m®) | (kg/m®) | (kg/m) (L/m°) (cm)
0% 570 0 4.35 11
5% 541.5 28.5 633 933 8.30 9
15% 484.5 85.5 18.10 10

Xi ming duoc st dung 13 xi miang Portland PCB40 Vincem. Tro triu duwoc thu gom tir
cac bép dun ho gia dinh thudc tinh Quang Nam. Tro triu thu vé duoc sir dung nguyén
trang, khong qua cic khau gia cong nghién min hay sang lira chon c& hat.

Thanh phan hat ciia tro trdu dugc phéan tich nho bo sang cat, xi mang tiéu chuan va thu
duoc két qua nhu biéu dién trén hinh 1.
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Hinh 1. Hanh phan hat cia tro trdu
2.2. Thi nghiém xéac dinh tinh chat ma sat ciia bé tong

Céc vat li¢u dung ché tao bé tong dugc xac dinh khoi lugng nho can di€n tr chinh xac
dén 1 g. Hon hop vat liéu sau d6 duoc tron déu nho mét may tron bé tong ty do T-Tech,
dung tich thung 150 L. Thi nghi¢m xac dinh d¢ sut va cac thong s6 ma sat duge tién hanh
v6i hon hop bé tong thu duoc ngay sau khi tron. Do sut duoc xac dinh béng con Abram
theo tiéu chuan TCVN 3106:1993.

Hinh 2. Xdc dinh do sut ciia hén hop bé tong

Céc thong s6 ma sat duge xac dinh bﬁng b6 thiét bi do ma sat nhu minh hoa trén hinh 3.
Bo thiét bi gém cac bd phan sau: thiét bi khuéy co dién tir duoc gén trén gia do, thung
chtra va xi lanh thép. Thiét bi khudy truyén dong qua mot mdy tinh st dung phan mém
Watch & Control. Thung chtta ¢c6 duong kinh day 30 cm, chiéu cao 20 cm, mit trong



xung quanh thing duoc han thém go thép nham ting ma sat giita hdn hop bé tong véi bé
mit thung chira. Xi lanh thép c6 bé mit tron, chidu cao 10.6 cm, duong kinh 10 cm. Xi
lanh thép duoc dam bao kep chit vao thiét bi khudy trong sudt qua trinh van hanh. Téc d6
quay cua i lanh thép dugc thiét 1ap va diéu khién théng qua phin mém. Biéu dd toc do
quay duoc minh hoa trén hinh 4, gdm 2 giai doan, giai doan ting tc va giai doan giam
tdc. Xi lanh thép duoc ting toc d6 quay tir 0 1én 1.6 vong/gidy trong 90 gidy. Sau do, tdc
d6 duoc giam dan xudng theo 8 bac, mdi bac cach nhau 0.2 vong/gidy. Tai mbi toc do, xi
lanh dugc gitr quay trong 18 gidy, sau d6 duoc giam xudng tc d tiép theo trong 12 gidy.

Thiét bi khudy cho phép Iuu lai m6é men xodn can thiét lam quay Xi lanh thép. Vi mdi
hdn hop bé tong, hai giai doan do duoc tién hanh. Pau tién, hdn hop bé tong dugc cho
vao thung chira vira du tiép xuc véi day xi lanh thép. M6 men xodn T, lam quay tru thép
tai timg toc d6 duoc ghi lai. M6 men nay can dung thing lyc ma sat giira day tru thép va
hdn hop bé tong. Tiép theo, hdn hop bé tong duge thém VAo vira dén mit trén tru thép.
M6 men xodn do dugc T,. Dit liéu duoc ghi ty dong cr mdi 0.1 gidy. Chénh léch giita md
men xodn T, va Ty thé hién luc ma sat bé mit xung quanh xi lanh thép va hdn hop bé
tong. Mbi quan h¢ gitta mé men xo0an hiéu T va toc do quay V duoc thiét lap.

T =Ty,+kV (1)

T: md men xoan can thiét thang luc ma sat giita mat xung quanh xi lanh thép va hdn hop
bé tong (N.m); T=T,-T,.

k: hé s6 goc (N.m.s)
V: téc d6 quay cua xi lanh (vOng/gidy)

Tir cac théng sb trén, ngudng treot 1o va hing sé nhét i ciia hdn hop bé tong dugc tinh
theo cac cdng thuc (2) va (3) (Nguyen va cong su 2015).

Ty = —2
0™ 2nRr2p

(Pa) (2)

k
(2m)2R3n

n= (Pa.s/m) 3)

Trong d6, R va h 1an luot 14 ban kinh va chiéu cao cta xi lanh thép.



Hinh 3. Xdc dinh théng sé ma sét ciia hon hop bé téng
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Hinh 4. Biéu db téc d6 quay cua xi lanh thép
2.3. Chuin bi va bao duwéng miu

Han hop bé tdng duogc tron déu, sau khi do d6 sut va thong s6 ma sat s& dugc dac
mau dé danh gia cuong do nén. Phuong phap ché tao va bao dudng mau tudn theo tiéu
chuin TCVN 3118-2012. Mau duoc duc trong khudn thép, hinh lap phuong kich thudc
15 cm. Sau 24 gio, tién hanh thao khudn va tiép tuc bao dudng miu & do am tuong ddi
95-100% dén ngay thir nén mau. Véi moi loai vat liéu, cuong d6 nén duoc xac dinh trén
mot to ba miu va tuan theo TCVN 3118-2012.

3. Két qua va thao luan



Khi sir dung tro trau dé thay thé xi miang, muén giit nguyén ham lwgng nudce st dung ma
d6 sut khong giam can phai sir dung phu gia hda déo. That vay, tro trau Ia loai vat liéu rat
hat nude. Bac tinh nay 1a do dic diém cau tric cua tro trdu. Ching c6 cu tric dang to
ong khién dién tich riéng bé mat rat I6n. Ham luong tro trdu duoc st dung cang nhiéu thi
luong phu gia yéu cdu dé dam bao kha ning cong tac ciia bé tong cang cao. Ngoai ra, tro
trau dwgc st dung trong nghién ctru ndy dugce thu hoach tir cac bép dun ho gia dinh,
khéng qua cac khau so ché. Tro trdu c6 mau den, kich thuéc hat 16n, chimg to ham luong
cacbon chua chay hét cao. Chinh diéu nay ciing 1am ting nhu cau nuéc hay phu gia hoa
déo cua tro triu.

Hinh 5 thé hién mdi quan hé gitta md men xodn va téc d6 quay cua cac loai bé tong chira
ham lugng tro triu khac nhau. Vi ca ba loai bé tdng nghién ctru, mé men xodn va toc do
quay c6 mdi quan hé tuyén tinh, v6i hé sé R? gin bing 1. Nhu vdy hoan toan cé thé ap
dung mo hinh dong chay Bingham véi cac loai bé tong nay. Tir cac thong s6 T va k, sir
dung hai cong thuc (2) va (3) ¢ trén, ta tinh duoc ngudng trugt va hiang sé nhét. Hai
thong sé ma sat ndy cua ba loai bé tong duoc cho trong Bang 2.

Nhén thiy rang, ngudng truot va hang sé nhét cua bé tong co xu hudéng giam xudng khi
taing ham luong tro trdu st dung. Tuy nhién, ciing can luu ¥ rang, ba loai bé tong ndy sir
dung ham lvong phu gia khac nhau. Nhu vay sy thay doi cac tinh chit ma sat 1a hé qua
mot phan tir viée st dung phu gia hoa déo va mot phan cta viée str dung tro tru. Dé co
thé két luan duoc chinh xac tac dong cua tro triu tGi thong s6 ma sat cua bé tong, can
khao sat nhiéu mau hon. C6 thé c¢b dinh ham luong phu gia ding cua cac miu bé tong dé
c6 thé danh gia cu thé anh hudng cta tirng thanh phan (phu gia, tro triu). Didu ndy sé&
duoc thuc hién trong cac dé tai nghién ctru tiép theo.
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Hinh 5. Anh huéng ctia ham luong tro sir dung t6i tinh chat ma sat cia bé tong

Ba ng 2. Thong sb ma sat cua cac loai bétong

Mau bé tong Do sut (cm) Ngudng truot 1o Hing s nhét n
(Pa) (Pa.s/m)
0% 11 19.8 880.7
5% 5 20.2 761.5
15% 16 8.2 450.7
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Hinh 6. Anh huéng ctia ham lugng tro st dung t6i cudng do nén cua bé tong

Sy phét trién cudng do nén cia cac mau bé tdng theo thoi gian dugc thé hién trén Hinh 6.
Cuodng d6 nén cuia bé tong ting theo thdi gian bao dudng. Vi miu chun, cudng do tai 7
ngay va 28 ngay dat duoc lan lugt 73% va 79% cudng do cia mau & 56 ngdy tudi. That
vay, ta biét rang néu dugc bao dudng tét, nude ludn sin sang dé xi ming thuy hoa, cuong
d6 ciia bé tong s& tiép tuc ting t6i hang nam sau. Riéng véi loai bé tong chira ham luong
tro trdu 15%, cudng do ting vot tir 7 dén 28 ngay. Cuodng do tai 7 ngay tudi dat 5% trong
khi d6 tai 28 ngay tudi dat 72% so voi cuong dé & 56 ngdy tudi. C6 vé nhu, cuong do bé
téng khong phat trién trong nhimg ngay dau. Nguyén nhén 1a do ham lwong phu gia hoa
déo sir dung 16n, vuot ngudng chi dan cua nha san xuit. Riéng voi mau bé tong chia it
tro hon (5%) su ting cudng do theo thoi gian khong dugce quan sat thiy rd.

Ngoai ra ¢ 28 ngay, ta thdy mau bé tong khong chtra tro trdu va mau bé tong chtra 5% tro
trau c6 cudng do trong duong nhau. Trong khi d6 cuong do ciia mau chira 15% tro triu
chi dat khoang 45% cuong do ctia hai miu bé téng con lai. O 56 ngdy tudi, cuong do cua



mAau bé tong 5% va miu bé tong 15% dat lan lugt 77% va 50% so v6i miu chuan. Tuy
nhién, mau bé tong chira 5% tro van dat mac 40.

4. Két luan

Bai béo da trinh bay kha ning sir dung tro trau, mot loai phé thai néng nghiép trén dia
ban dia phuong nhu mot san pham dé thay thé xi mang. Két qua cho thay, khi st dung tro
trau thay thé xi ming, dé dam bao kha ning cong tac cta bé tong ma khong thay d6i ham
luong nude, can sir dung thém phu gia hoa déo. Nhu cau sir dung phu gia hoa déo ting
cung ham luong tro trau thay thé. Ngoai ra, voi ciac miu bé tdng thyc hién trong nghién
ctru ndy, thong s6 ma sat duoc cai thién khi tro triu ciing phu gia dugc st dung. Cudng
d6 nén cta cac mau bé tong ting theo thoi gian, dic biét véi miu chira 15% tro. Tat ca
cac bé tdng chira tro triu co cudng d6 nén giam so v6i miu chuan. Tuy nhién, mau chira
5% tro trdu van dat bé tong mac 40.

Nhiéu nghién ctru tiép theo can thyc hién dé hiéu 16 hon anh huéng cua tro triu dén cac
tinh chit khac nhau cua bé tong. Dong thoi, nhiéu bién phap khac nhau s& dugc ap dung
dé nang cao hoat tinh ciia tro trdu (nhu ting d6 min, giam ham lugng cacbon du, ...).
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