CHUONG 5

PHU GIA KHOANG HOAT TINH
CHO XI MANG VA BE TONG




TONG QUAN PHU GIA KHOANG
HOAT TINH

1. Phu gia khoang hoat tinh:

Phu gia khoang la cac vat lieu vo co co nguon goc tw nhién
ho&c nhan tao ¢6 chira SiO, hodc Al,O, & dang hoat tinh.

2. Phan loai

Nhom X: phu pham cua codng nghé luyén gang xi 16 cao, xi
hat nghién min

Nhom P: Phu gia hoat tinh Puzoland ttr tro nui Itra
Nhom T: Qué trinh dot than nghién, than bot
Nhom S: Phu gia goc microsilica, c& hat siéu min
**Phu gia meta caolanh
**Phu gia silicafum: chira oxit silic vé dinh hinh
<+ Phu gia tro trau: dot trau, nghién min



TONG QUAN PHU GIA KHOANG
HOAT TINH

“+ Hoat tinh pozzolan
- Pozzolan la nhirng vat liéu chira SiO,, vo dinh hinh hoac
cac alumosilicat & co kich thwéc hat rat bé va khi c6 mat am
thi xay ra phan trng héa hoc véi Ca(OH), (san pham cua
qua trinh hydrate hoa xi mang) tao thanh nhirng hop chat co
tinh chat cua xi mang

% Phu gia khoang hoat tinh khi str dung cho bé téng théng
thwdng cé ham lwvong khéng vwot qua 60%



TONG QUAN PHU GIA KHOANG
HOAT TINH

< Co ché lam tadng cwdng tinh chat ciia PGKHT

« PGKHT c6 thanh phan chu yéu SiO,, Al,O, hoat tinh hoac
ALO,. 2Si0, va CaO

. Si0,, AL,O, hoat tinh,AlLO,. 2Si0, + H,0, Ca(OH),— CSH,
CAH bén virng va lam tadng cwéorng do clia da xi mang.

- Lap day cac khoang trong do céc hat cot liéu , cac 16 trong

do qué trinh mat nwéc cta gel dé lai

— ] T trdi sang phai:

- Tro bay loai C

Meta Kaolin

Silicafum

Tro bay loai F

- Xi

Pa phién nung




THANH PHAN HOA CUA CAC LOAI

PHU GIA KHOANG HOAT TINH

Trobay | Trobay Silica P& phién | Meta-

loai F loai C Xild cao |fume nung kaolin
Si0,, % 52 35 35 90 50 53
AlL,O;, % 23 18 12 04 20 43
Fe,0, % 11 6 1 0.4 8 05
Ca0, % 5 21 40 1.6 8 0.1
S0, % 0.8 41 9 0.4 0.4 01
Na,0, % 1.0 5.8 0.3 05 — 0.05
K,0, % 2.0 0.7 04 2.2 — 04
fotalNa 22 6.3 06 19 _ 0.3

eqg.alk, %




MOT SO CHI TIEU CUA PHU GIA
KHOANG HOAT TiNH

Class F | Class C Silica | Da phién | Meta-
fly ash fly ash Xi fume nung kaolin
Loss on 2.8 05 | 10 | 30 30 | 07
ignition, %
Blaine fineness, | 459 420 | 400 | 20,000 | 730 |19,000
m</kg
Relative 238 | 265 | 294 | 240 | 263 | 2.50
density

<*Ham lwong str dung ciia mét so phu gia khoang hoat tinh

Ham lwong stir dung ctiia mot so6 phu gia khoang, % xi mang

Pa phién

Fly ash Fly ash Xi Silica fume nung Meta-kaolin
loai F loai C
15 - 20 15-40 30 - 45 5-10 15-35 7-10




NHOM PUZZOLAN TU NHIEN

Metacaolanh SEM cua metacalanh

- Phan loai theo dang ton tai
« Co6 dang tw nhién la puzzolan,

« Théng qua x& ly nhiét; dat sét nung, da phién nung,
metacaolanh

- Khédng mang tinh két dinh thay lwe



NHOM PUZZOLAN T NHIEN

<+Thanh phan ctia mét s6 phu gia puzzolan tw nhién

Oxyt, % | Si0, | ALO, | Fe,0, | Ca0 S0, Na,0 K,0 | MKN
Meta 53 43 0,5 0,1 0,1 0,05 0,4 0,7
caolanh
Dit sét 58 | 29 4 1 0,5 0,2 2 1,5
nung
P4 phién 50 | 20 8 8 4 4 - 3
nung
Mot so chi tiéu phu gia cua puzzolan tw nhién
Chi tiéu . L _
Dat sét nung Da phién nung Meta-kaolin
Ham lugng st dung, % 15-35 5-10 <10
. ‘ 19000 -
A ’ A ~ 2 _
Dién tich bé mat, m*/kg 650-1350 730 20000
Khoi luong riéng 2,40 -2,61 2.63 2.50




TiINH CHAT CUA BETONG CO PHU GIA

Do sut: Thém 5-15% lwong nwdc tron
Cwong do: Tang cham trong ky dau.
Co ngoét : Db co ngot thap hon bé tdng thuwdng
Tudi tho: D6 dac chac cao, bén trong moi treéng xam thuc
D6 chong tham: Tang dé chdng tham
Nhiét toa ra trong qua trinhhydrat hoéa
Phan (rng v&i cot liéu kiém
Po6 bén chong an mon sunphat cta bé tong
Cac anh hwong khac
Tang tinh dé thi cong
Gidm nguy co bi hoa tan, phan tang bé téng
Giam gia thanh.



PHU GIA KHOANG HOAT TINH XI

SEM cua slag

< Tong quan vé xi:

- Xi la san pham tao thanh ctia nganh céng ngiép luyén kim

- Thanh phan chad yéu la SiO, vé dinh hinh va cac alumosilicat cia
CaO

- Kich thwéce hat cuaa xi thwdng < 45um

- Xi c6 thé 1a chat két dinh doc lap
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Lin (Lounts)
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PHU GIA KHOANG HOAT TINH: Xi
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PHU GIA KHOANG HOAT TINH: XI

¢ Phan loai xi: Phan loai theo ASTM C989

- Xi cap 80: xi c6 hoat tinh thap.
- Xi cap 100: xi c6 hoat tinh trung binh
- Xi cap 120: xi c6 hoat tinh cao.

< Mot so chi tiéu cua xi

MKN, % Dién tich bé mat| Khdi lwong Ham lwong s
riéng, kg / m? riéng, g/ cm3 dung
<1.5 400-600 2,85-2,95 30 - 45%
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PHU GIA KHOANG HOAT TINH : XI

< Anh hwéng cta xi dén tinh chat cta vira xi mang, bé

tong

- Giam lwvong nwdce st dung

- Tang thoi gian bat dau va két thic dong két
- Giam lwgng nhiét cua qua trinh hydrat hoa

- Gidm phan &ng akali — cot liéu, tdng kha nang chong phan &ng
héa hoc

X
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PHU GIA KHOANG HOAT TINH :TRO BAY

SEM cua fly ash

<+Téng quan

La san pham _cla qua trinh chay cua nhién liéu (than va
cac thanh phan khac) trong cac nha may nhiét dién

Thanh phan chi yéu la cac SiO.,, AlL,O pha thay tinh va

cac oxyt Fe,O;, CaO. Trong tro bay ham lwong pha tinh
thé rat'it.

Fly ash co co hat tw 1-100um, c& hat trung binh khoang
20um c6 dang hinh cau hoac hinh ciu rong

Co thé cé tinh thay lwc
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PHU GIA KHOANG HOAT TINH :TRO BAY

+* Phan loai
Theo ASTM C618, tro bay dwoc phan loai theo ham

lwong CaO va C dw

- Loai F: ham lwvgng CaO < 10% va C duv < 5%

- Loai C: ham lwgng CaO c6 thé dén 30% va C duv < 2%

< Thanh phan héa cua tro bay

Oxit Si0, |ALO, |Fe,0, |Ca0 [SO, [Na0 |K,0
%KL |LoaiC |30-38 |15-20 |5-8 |20-28 |3-5 |4-7 <13
loaiF |48-55 |20-26 [8-15 |<8 |<15 |1-2 [1-4
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PHU GIA KHOANG HOAT TINH :TRO BAY

Mot so chi tiéu cua tro bay

Tinh chat MKN, % | Dién tich bé mat | Khdilwong | Ham lwong
riéng, m4/kg riéng, g/ cm? str dung
Loai C <0.7 >400 2.68 15 —-40%
Loai F <3.5 >400 ~ 2.38 15 - 20%

< Anh hwéng cia tro bay dén tinh chat cita bé tong
- Lam giam lvgng nwde st dung, tang tinh cdng tac

Loai tro Lwong tro bay, %lwong xi | Lwong nu’()’g str dung thay
bay mang s dung doi, %
C 25 -5
F 25 -7
C 50 -10
F 50 -15

16



PHU GIA KHOANG HOAT TIiNH: TRO BAY

< Anh hwéng cua tro bay dén tinh chat cia hon hop BT
- Gidm kha nang tach nwdc phan tang ctia hén hop bé téng

Loai tro bay % d6 giam tach nwéc
% ml/cm?
Loai C 0.34 0.011
Loai F 1.31 0.044
Khéng st dung tro bay 1.75 0.059

- Tang thoi gian dong ran cta hon hop BT

Thei gian dong két, Chénh léch th¢&i gian, I
Loai Fly ash hr:min hr:min
Bat dau Kétthuc | Batdau | Keét thic
Class C 4:40 6:15 0:25 0:45
Class F 4:50 6:45 0:35 1:15
khéng phu gia 4:15 9:30 — —




PHU GIA KHOANG HOAT TINH: TRO BAY

*Anh hwéng dén tinh chat ctia BT déng
ran
- Lam giam nhiét thay hdéa cua B
- Lam giam kha nang phan irng ASR
- Tang kha nang chdng phan trng héa hoc
cua BT
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PHU GIA KHOANG HOAT TINH:SILICAFUME

<+Tong quan veé silicafume

silicafume

< Thanh phan hoa cua Silicafume

SEM cua Silicafume

Oxit

Sio,,

ALO,

Fe, 0,

Ca0l

S0,

Na,0

%KL

>85

<15

<10

15-25

<15

<10

<4
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PHU GIA KHOANG HOAT TINH: SILICAFUME

2. Phu gia hoat tinh nhom S
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PHU GIA KHOANG HOAT TINH: SILICAFUME

- La san phdm cua qua trinh san xuét silicon hodc hop kim fero
silicon

- Chu yéu chira cac SiO,hoat tinh & pha thuy tinh va co6 c& hat rat
min dang hinh cau

- Khéng mang tinh thay luwc

< M6t so chi tiéu cua tro bay

MKN, % Dién tich bé mat Khoi lwong Ham lwong st
rieng, m?/ kg riéng, g/ cm? dung

<5 ~20,000 ~ 2.4 - 10% 2'1




PHU GIA KHOANG HOAT TINH: SILICAFUME

< Anh hwéng cua silicafume

Yy —_ = | \ O
= 20 /' = 0 —+—Sau 3 ngay
f ~
T ag t

Tang lwong nwdc nhao tron

Giam kha nang tach nwdc, phan tang ctia hén hop viva va
bé tong

Tang cwdng do cua vira hoac bé tong

Giam ASR va tang kha nang chong phan rng hoé hoc

70 1

=30 7 00

| |~® Sau7ngay

1 M E
I
=
=

W ¥
[ 4

¥
e
E 4 |

Sau 28 ngay

Tiéu chuin 3 ngay

Lutcing nuide tiéu chudn i
.I
|
1
1
il K :
|
|
|

© 20 ¥— Tiéu chudn 28 ngay
0 ' 10
0 4 6 8 10 1 0
Silicafume (%) 0 2 4 0 8 10 12

Silicafume (%)

22



ANH HUONG CUA PGHT PEN TINH

CHAT CUA HON HOP BE TONG

] p Silica Nat.
Tinh chat Fly ash Slag fume Pozzolans
Lweng nwdc nhao tron Giam Giam Tang Khopg Xac
dinh
Tinh cong tac Tang Tang Giam Tang
Kha nang tach nuwdc, phan tang Giam th“)r_19 Xac Giam Khépg xac
dinh dinh
Lwong khi chira Giam Khor_19 Xac Giam Khopg xac
dinh dinh
Nhiét toa cua Hydration Giam Giam Khopg Xac Giam
dinh
Thoi gian déng két y y Khéng xac | Khong xac
Tang Tang dinh dinh
Kha nang bom Tang Tang Tang Tang
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ANH HUONG CUA PGHT DEN TINH
CHAT CUA DA BE TONG

, £ Silica Nat.
Tinh chat Fly ash Slag fume Pozzolans
Cuong do Khor)g XAac Khopg Xac Tang Khopg Xac
dinh dinh dinh
Chéng mai mén Khéng xac | Khéng xac | Khéong xac | Khoéng xac
dinh dinh dinh dinh
Co khé Khong xac | Khong xac | Khdong xac | Khong xac
dinh dinh dinh dinh
ASR Giam Giam Giam Giam
Chong phan trng hoa hoc Tang Tang Tang Tang
Cacbonat hoa Khéng xac | Khdong xac | Khdong xac | Khong xac
dinh dinh dinh dinh
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