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ANH HUONG CUA TRO TRAU DEN CUONG DO,
TINH CHONG THAMCUA BE TONG THUY CONG

Nguyén Tién Trung, Nguyén Vin Son, Vii Khic Tam
Vien Thuy cong

Tém tit: Bai bdo gidi thiéu qui trinh san xudt tro trau (RHA) dang pilot va két qua nghién civu
danh hwong ciia RHA dén cwong dé va tinh chong tham ciia bé tong thity cong.

Két qua nghién civu cho thdy tro trau thu dwoc khi nung vé trau & nhiét dg 600-800°C trong 24
gio. Viée dét trau da dwoc kiém sodt dé tao ra tro véi ham hrong cacbon khéng chdy la 3,6% va
hoam lwong SiO; la 90,75%, chi s6 hoat tinh puzolan 290 mg CaO / g RHA va kich thudc hat
trung binh la 17 um. PG bén nén ciia bé tong ding 10% RHA cao hon dang ké so véi bé tong doi
chitng khéng ¢6 RHA ¢ tuéi 28 va 90 ngay. Tro trdau cho thdy khd nang tang do chéong tham va
giam sy xdm nhdp clo ion ciia bé tong.

Cdc mdu dwoc xdc dinh bang phwong phdp phan tich co hoc héa hoc nhw XRD, DTA va SEM,
TCVN, tiéu chudn ASTM.

Tir khéa: Trotrau; DO chéng thim; Bé tong thity cong ; Puzolan; Cuong do bé tong; Do thim ion clo.

Abstract:This paper presents a method of rice husk ash (RHA) manufacture in the form of pilot and
study on the influence of RHA to strength and waterproofing capability of hydraulic concrete
structures. Results show that RHA was obtained by burning rice husk at the temperature of 600 -
8000C in 24 hours. The combustion of rice husk was designated to produce ash with the unburnt
carbon content of 3,6%, SiO2 content of 90,75%, active pozzolanic index of 290 mg CaO per 1g
RHA and medium particle size of 17 um. The compressive strength of concrete using 10% of RHA is
remarkably higher than that of the reference concrete without using RHA at the ages of 28 and 90
days. It provides the possibility to increase the waterproof capability and decrease the penetration of
chloride ion into the concrete. The samples and laboratory experiments were followed chemical —
mechanical analysis methods and standards such as XRD, DTA, SEM, TCVN, and ASTM.
Keywords: Rice husk ash; waterproof capability; hydraulic concrete structures; pozzolan;
concrete strength; chloride ion penetration

1. MO PAU hinh, c6 hoat tinh puzolan rit cao twong duong
vol mudi silic [3]. Vi vay, néu tro trau duoc
diéu ché dang ky thudt, dong thoi duoc gia
cong thich hop, co thé thay thé mudi silic
trong bé tong chat lwgng cao [5] va dung cho
bé téng thuy cong yéu cau d6 chéng thim
nudc cao va chiu duge an mon cia moi trudong
xdm thwe. Giai phap st dung tro trdu nham
tang chat lrong bé tong s& ¢6 hiéu qua cao hon
0 cac nudc nhu ¢ Vigt Nam la mot nude nong
nghiép co san luong théc nhidu, nén lwgng vo

Hién nay, nhiéu nha khoa hoc trén thé gioi
cling nhu ¢ Viét Nam dang quan tdm nghién
ctru viée str dung tro trdu lam phu gia khoang
hoat tinh dé lam tang chat luong cho xi ming,
bé tong ma gia thanh giam [1,2,3,4]. Déc biét,
tinh wu viét cia tro tru lam ting tinh chong
thdm, nang cao tudi tho bé tong[1] boi tro trau
min, chira nhiéu oxyt silic ¢ trang thai v6 dinh
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Muc dich cia nghién ctru nay 1a ché tao tro
trdu trén qui mo pildt va xac dinh anh huong
cta tro trdu nghién min dén tinh chét cta bé
tong thuy cong.

2. THU'C NGHIEM

2.1. Ho4 chit, nguyén liéu va dung cu

- TrAu, ximang PC40 But Son, cat Song Lo, da
dam Kién Khé D, = 20mm, phu gia siéu déo
PA-2004, muoi silic két nén (Condensed
silicafume) hang Elkem.

- Thiét bi: Lo ddt trdu theo thiét ké kiéu gio
ludi thép, may nghién bi, kinh hién vi dién tir
quét (SEM).

- Céc tinh chét co I duoc thuc hién trén thié bi
theo céc tiéu chuén: Do sut theo TCVN 3106:1993
[6], cuong do nén theo TCVN 3118: 1993[7], do
chéng thdm nuée theo TCVN 3116:1993 [ 8], do
thim ion clotheo ASTM 1200-97 [9].

2.2. Thuc nghi€ém

2.2.1. Ché tao bét tro trdu trén qui mé pilot

Hinh 1: Lo dot trau kiéu
gio lwoi thép

Hinh 4: Tro trau thu dwoc
sau khi dot

2.2.2 Thi nghiém

Hinh 5: May nghién tro trau

Puoc thuc hién trén thiét bitheo hinh 1 va 2
dugc cau tao voi cac by phan:

a) Vo 10 (than 10) hinh try c6 duong kinh
miéng 16 bang 130 cm, cao 135 cm, chiéu day
v6 160 18 cm dé 6n nhiét. Than 16 gdm 2 bd
phéan: Phan dudi ddy dén ghi 16 cao 30 cm, co
mdt cua 1o 40 x 30 cm, 2 ctra thong gi6 c¢o 30
x 20 cm, va 2 16 ¢& 10x10cm dé diéu chinh
gi6. Ghi 16 gdm 3 thanh d& 1dng dbt, mot cira
16 ¢6 hd dé 1dy san pham.

b) Nép 10 dang hinh phéu, phia duéi c6 duong
kinh 130 cm, phia trén c6 duong kinh 20 cm
duoc ndi voi 6ng khoi cao 400cm, trén nip co
16 tron dé dit nhiét ké dién tir (hinh 3).

¢) Long @6t hinh tru cao 100 cm, duong kinh
110 cm ¢6 16 15/cm2,phia trong c6 mot ro hinh
tru chiu nhiét cao 110 cm, duong kinh 130cm.

d) Pay ldng ddt duoc dit trén gia d bang cac
thanh thép ¢6 chdt xoay, ki thao cic chdt nay
tro triu s& tu tut xubéng day 10 va duoc lay ra
qua cira 10 dot.
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Hinh 3: Nhiét ké dién ur

Hinh 6: Tro trau sau khi nghién

- Céc tinh chét co ly, ho4 dugc xac dinh trén
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cac thiét bi theo tiéu chuan néu & trén.
3. KET QUA VA THAO LUAN
3.1. Tinh chét caa tro trau

Tro triu thu dwoc sau khi dét trau trong 10
cong suat 150kg trdu/lan d6t, thoi gian dot
khoang 24 g0, nhiét do cao nhét trong 10 dat
600 - 800°C. Tro trdu sau khi dé nguodi duoc

EELGITX;CSM _ CONG NGHE |
nghién min bang may nghién bi kiéu chir V
(hinh 5) dung tich 60 lit. Bén trong may
nghién dung bi thép vdi cac ¢& khac nhau, tdc
d6 nghién 300 vong/phut. Tro trau dugc giir
trong bao kin gidngnhu bao xi mang, Tro trdu
duoc nghién min c6 mau xdm nhat nhu trong
hinh 6. Thanh phan hoa hoc va céc tinh chat co
Iy cta tro triu nhu trong bang 1.

Bang 1: Thanh phan hoa hoc ciia tro trau, % khdi lwong

Thanh phan héa hoc cia tro trau, %
Si0, [ALO; Fe,0; CaO M gO K,O Na,O MKN
90.75 10.52 0.48 1.04 0.56 1.34 0,67 3,10
Tinh chat co Iy, hoa cta tro trau
Phy gia Kich thuf'yc hat| <. rong D@}uﬁt (2131 s6 hf).at .tinlvl cu(‘;ng Phan logi phu
khoang hoat tinh trung binh, riéng, glem’ VoL, | dso véiximdng % gia hoat tinh
i pm mg/g 7 ngay 28 ngay i
1 2 3 4 5 6 7
Tro trau 17 2,22 290 92/85 105/85 Manh
Silicafume - 2,20 259 89/85 94/85 Manh
Ghi chii: Cdc s6 liéucedt 5 va 6, tir s6 la két qua thi nghiém, mau sé la yéu cau cia tiéu chuan
14 TCN 105:1999; Trong thi nghiém co so sanh voi phu gia khoang hoat tinh silicafume nhap
ngoai.

Hinh dang hat tro trau sau khi nghién dugc
phan tich trén kinh hién vi dién tir quét (SEM)

o 6 Vol ::.5 -
Hinh 7: Hinh dang hat tro trdu sau khi nghién

Tu ké& qua thu duoc chung ta thay tro tréu co
dang hat det nhiéu goc canh, ¢& hat trung binh
khoang 17 pm, min hon xi mang nhiéu lan, c¢6
nhiéu 16 xdp, mau xdm nhat (twong ty mau tro
trdu ciia An P6). Thanh phéan SiO, = 90,75%
(theo khéi lwong) ching to rang san pham tro

va dugc trinh bay trong hinh 7. Hinh dang hat
silicafume cling dugc trinh bay trong hinh 8.

Hinh 8: Hinh dang hat silicafume

trau thu dugc c6 ham lugng Si0, cao, 1an rét it
than chua chay (thé hién qua phan mat khéi
lugng khi nung chi bang 3,1%). Do hit voi
bang 290 mg/g, nén thudc loai co hoat tinh
manh tuong duong véi silicafume, chi sb hoat
tinh cuong do6 cao hon tiéu chuan qui dinh.

TAP CHIi KHOA HOC VA CONG NGHE THUY LGOI SO 45 - 2018 3



[ KHOA HOC

biéu nay cé thé khan g dinh tro trau thu duoc
bang phuong phép ddt trong 10 dang pilot ¢6
thé st dung nhu mét puzolan hoat tinh lam
phu gia khoang tét cho bé tong thuy cong

3.2. Anh hwéng ciia tro triu dén tinh chat
ciia bé tong

Bé tong cong trinh thuy loi, thuy dién (thuy

cong) chi yéu 1a bé tong mac thuong tir 20 -
30 MPa va céc tinh chit co ban nhét 13 cuong
do , do chéng thdm nuoc, chéng thdm ion clo.
Pénh gia anh huong cua tro triu ddi véi bé
tong c6 thanh phan cip phdi bé tong nhu trong
bang 2. Két qua thi nghiém cac tinh chét cua
bé tong duoc trinh bay trong bang 3.

Bang 2: Thanh phan cip phoi bé téng thi nghiém

Phu gia
Ki hiéu e Ximang|Trotrdul Cat | Pa | Sika | Nudc
TT miu Loai bé tong 2000AT
kg kg kg kg kg lit
1 M1 |Bé tongddi ching 350 - 783 [ 1085 | 2,1 185
2 | M2 |Bétongpha tro triutilé 10% 315 35 766 [ 1090 | 2,1 185
3 | M3 |Bétoéngphasilicafumetilé 10% | 315 35 766 [ 1090 | 2,1 185
Bang 3: Cac tinh chit co 1y ciia bé tong pha tro triu va silicafume
Chéng tham . Cuong d6 nén, MPa
Ki hicu | D6 sut,|  nuée, W D6 tham ion clo, culong
mau cm 28 90 28 Phan 90 Phan 7 28 90
ngdy | ngdy | ngdy | loai | ngay | loai | ngy | ngdy | ngly
M1 10 W-8 [ W-10| 4210 cao 3150 TB 27,5 | 334 | 352
M2 8 | W-10 | W-12| 2090 TB 674 |ratthép | 24,7 | 342 | 37.8
M3 8 W-10 | W-12 | 2045 TB 656 |ratthdap | 252 | 34,5 | 383

Tro triu c6 cAu tric xép, hinh det, kich thudc
bé, c6 tinh chat cua mot puzolan véi do hoat
tinh cao khi st dung v&i xi mang va sy ¢ mat
cia n6 trong bé tong trong qua trinh hydrat
hod cac pha khoang cta clanke vai tro cua tro
triu lam giam dang ké kha nang tach nudc va
phén tang Trong qué trinh thuy hoa xi mang
sinh ra pha pooclandit (CaOH), cling nhu qua
trinh bay hoi nuéc, dé lai cac 16 réng mao
quan, cac hat tro triu co kich thudc nho chén
vao lap day cac 16 trng, SiO, hoat tinh tham
gia phan Gng véi Ca(OH), tao pha két dinh
CxSyHz lam tang cuong do bé tong. Két qua
cho thdy rang cdc mau thi nghiém & 7 ngay
tudi cudong do bé tong thu duoc nhd hon miu
d6i chirng khong phu gia, nhung tir 28 ngay
tudi trd 1én cudng do bé tong pha tro triu va
siéu déo cao hon so v6i mau dbi chiung va

twong duong véi mau c6 sir dung phu gia
silicafume va si€u déo. Nguyén nhan vi ¢ giai
doan dau thiy hoa phan tng puzolan cua tro
tru cham hon phan @ng thity hoa ciia xi ming
nhung vé sau phin (ng puzolan phat trién
manh, lam tang cuong do, do chéng thiam
nudc va giam do tham ion clo ciia bé tong,

4. KET LUAN

1- Tro tru duwoc san xuat trén qui mo pilot &
600 - 800°C va thoi gian dbt 24 gio dat yéu
cau vé chat lwong ( Si0»> 90% ), d6 hoat tinh
cao dat 290 mg CaO/g tro trdu va c6 mau
tuong ty nhu tro tru san xuét tai An D9.

2- Bétongpha tro trdu va phu gia giam nudc
c6 cuong do 7 ngdy thip hon nhung cuong
do 28 ngay va 90 ngay cao hon cuong do bé
tong d6i ching khong cé tro trdu va tuong
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duong cuong dd cua bé tong pha silicafume
va siéu déo.

3- Bé tong pha tro trau va phy gia siéu déo co
do chéng thAm nuée cao va dd thidm ion clo
thap hon hon & tudi 28 va 90 ngiy so vé6i bé
tong dbi chirng khong c6 tro trdu va tuwong
duong vdi bé tong pha silicafume va siéu déo.

Do tang d6 chdng tham va giam d6 thim ion
clo, nén bé tong pha tro trau va phu gia gidm

[ KHOAHOC [N
nude c6 kha nang chéng an mon tét hon so véi
bé tong xi mang khong pha phu gia khoéng
hoat tinh trong mdi truong nudc c6 tinh an
mon vi thé tro trau 1a phu gia khoang thich hop
dé ché tao bé tong thuy cong.

Loi cam on: Nhom nghién ciru chan thanh cam
on 6ng Neuyén Hitu Thdi phu trach xwong co
khi thén Tay M6 da tGn tinh givp do chung toi
trong qua trinh thyc hién nghién curu nay.
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