CHUONG 4

PHU GIA HOA HOC CHO
XI MANG VA BE TONG



DINH NGHIA VA PHAN LOAI

N/

s*  Khai niém:

« Lanhirng chat dwoc dwa vao voi he‘}m Iwo’ng nhat dinh so v&i ham
lwong xi mang dé lam thay d6i mét sb tinh chat cia xi mang, bé téng
trwdc va sau khi dong ran.

% Cai thién tinh chat bé téng vira trén
« Tang do linh déng, do6 sut, keo dai thoi gian duy tri do sut

«  Tranh sy phan tang, tach nuwéc
«  Bé tdng khéng bi co ngét hodc né thé tich chut it.
« Chd bé tbng twoi di xa, tao kha nang bom bé téng I1én cao



Cai thién tinh chat cla bé tong
sau khi hoa cung
Tang cuong do sém

Tang cuong do chiu nén, chiu kéo

Tang do chong tham

Lam cham qua trinh toa nhiét

Han ché su né thé tich

Tao su dinh bam bé tong cti va mai.

Tao mau sac cho b¢ tong.

Tang d6 dinh két cua bé tong véi cot thép.



Phan loai

Tiéu chuan Viét Nam ( TCVN 325:2004 )
Tiéu chuan Phap NF.P18-103

Tiéu chuan Nga

Tiéu chuan My (ASTM C494.86)

Tiéu chuan ACI




Tiéu chuan Viét Nam TCVN 325:2004

Phu gia hoa dé¢o giam nuédc (Water-reducing admixtures).
Phu gia cham dong ket (Retarding admixtures).

Phu gia dong ran nhanh (Accelerating admixtures).
Phu gia hoa déo - cham dong két (Water-reducing
and retarding admixtures).

Phu gia hoa déo - dong ran nhanh (Water-reducing and
accelerating admixtures).

Phu gia si€u deo - cham dong ket (Water-reducing, high
range, and retarding admixtures).

Phu gia si€u déo (giam nudc miurc cao) (Water-
reducing, high range admixtures).



Tiéu chuan My ASTM C.494-86

* Loai A: phu gia giam nudc.
* Loai B: phu gia cham ninh két.
* Loai C: phu gia nhanh ninh két.

* Loal E: phu gia giam nudc va n

* Loai F: phu gia giam nudc van
cap (si1€u deo).

* Loal D: phu gia giam nudc va cham ninh két.

hanh ninh keét.

han!

h ninh két cao

* Loai G: phu gia giam nudc va cham ninh két cao

cap (si1€u deo).



TIEU CHUAN ACI-VIEN BE TONG MY

°
*q

huy gia tdng nhanh héa ran

hu gia giam nudc va diéu chinh toc dd ninh két
hu gia cho vira tram trong cong tac khoan phut
hu gia tang ham lugng khi trong bé tong

hu gia no

hu gia chong tham

huy gia tram va stra cac két cau bi hu hong.

hu gia han ché twong tac c6 hai cia silic-kiém
hu gia (rc ché an mon kim loai

hu gia diét nam khuan va con trung

hu gia diéu chinh su tach nuoc

hu gia tao mau sac.

e (Cac phu gia khoang.
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SAN PHAM SIKA

S"k ® Hang Muc San Phim
I a Product Information Chart

| Know-how
i from Site to Shelf

3. Sira Chira Va Bao V& B& Tdng
(Concrete Repair And Protection)

4. Ciing Cd K&t Cau
(Structural Strengthening)

5. Tram Khe Va K&t Dinh Dan Hdi
(Joint Sealing And Elastic Bonding)

7. Chding Tham
(Waterproofing)

8. Ldp Phii / Bdo Vé San
(Flooring / Containment Linings)

1. San pham cho sén xuat bé tong (Concrete production)

» SIKAMENT® V4 / SIKAMENT® R4

e
i

» PLASTOCRETE® N

Can 5 it/ 25 lit

Can 51t/ 25 it

» SEPAROL®

Can 5 lit / 25 It

» ANTISOL®

Bao 25kg

Phu gia siéu hoa déo

®  Ung dung: Dung dé sén xudt bé téng chay, bé 1dng cé cudng dé
cao clia cac cdu kién nhu: tdm san, nén mang, tudng, cdt, ddm da.

= Bjnh mde: 1 lit/ 100 kg xi mang

Phu gia chéng thdm

®m  Ung dung: Ding dé s&n xuét bé tong chdng thdm, ng dung trong
céc coéng trinh: dap, hé nudc udng/nudc thai, hé boi, kénh dao,

dudng dng dan ngdm, ..

B Binh mic: 0.5 lit/ 100 kg xi mang

Hdp chéat thao d& van khudn
= Ung dung: Dung dé bai khuén cho tdt ca céc loai van khubn, gitp
cho viéc thao dd va vé sinh dudc dé dang.
m  Pinh muc: - G: 21m3it
- Kim loai: 42ma/lit

Hgp chéit bao duéng bé téng
®  Ung dyng: Ding dé bao dudng bé téng:

- Antisol E: mang bao dudng géc paraffin ding cho cdc duding
b&ng, dudng bé tdng cén hiéu qua bao dudng cao.

- Antisol S: ding cho céc bé mat ngang/ding sau dé cén x{ Iy tiép.
B Binh mdec: 4 - 6 m2/lit

2. Vira rot / Binh vi (Grouting / Fixing)

Viia ré6t géc xi méng, khéng co ngét, cé thé bom duge

L] Ung dung: Dang dé rét vila vao: mong may, bé tudng ray, bu 1ong
neo, try cdu, cac khe hd, 16 hdng, hdc tudng.
®m  Binh muec: 1.9 kg bot tao 1 lit vira (76 bao/m® viia)

Céng nghé xuyén sudt ti

Innovation & | since

Céng truéng dén ngudi tiéu ding

Consistency | 1910

» SIKADUR® 42MP

—

12kg (A+B+C)

Viia rét géc nhua Epoxy cai ti€n 3 thanh phan

®  Ung dyng: Diung dé rét cho ban dé gi cdu, bé may, neo, bu léng
dinh vi va tram cdc 16 hdng trong bé tdng.

®  Binh mic: 2.13 kg/lit




Phan loa1 theo cong dung

e Phu gia diéu chinh su dong ran ctia bé tong va vira
— Tang nhanh dong cting bé tong
— Cham dong cirng bé tong

* Phu gia giam nu6c bac cao ( phu gia si€u deo)
— Giam 25-30% luong nuoc tron
— Tang cuong d6 khoang 30-40%
— D0 sut tang 4 lan



Phan loai theo irng dung
» Phu gia cudn khi

— Téac dung 16i cudn mot phan khong khi vao trong bé
tong.

— Bot khi nho dudng kinh tir 10-1000um

— Tang do luu dong, giam phan tang tiét nudc

* Phu gia hoat tinh puzoland

— TCVN 3735-82

— Pét diatomit, tro nai lira, d4 bazan, da phién Sét. ..

— Tang d6 dac chac, tinh chong tham, giam nhigt thiy
hoa, giam do phan tang.

— Kéo dai thoi gian dong két, cham phat trién cuong do
3,7 ngay.
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Phan loai theo irng dung

* Tro bay
— Giam nhiét thuy héa, dung cho BT khoi 16n
— Giam luong nudce tron
— Giam phan tang, tiét nudc
— Giam d6 tham nudc, tang tinh bén trong moi truong
nudc, cham su dong ket
 Silicafum
— DPuong kinh 0.01-10pum
— Tang cuong do, dac chic
— Khong dung qua 10%

11



Phan loai theo irng dung

Phu gia xi 10 cao

— TCVN 4315-1986 , xi thu duoc trong qua trinh luyén gang va lam
nguoi nhanh tao thanh hat pha thuy tinh.

— Tidién cua xi :3500 -5000cm? /g
— Giam nhiét thuy hoa, tang d§ dac chac
— Tang dd bén trong nudc, nude bién.
— Tang tinh dé€ do cua bé tong
Phu gia tro trau
Phu gia no
Phu gia chong tham nudc
Phu gia trc ché d&n mon cot thép
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PHU GIA HOA DEO

< Phan loai PGSD theo ban chat héa hoc
- Phu gia goc Lignosulphunates (LSF)

7N
7 \N—— /

O—O0OI

OCHs;
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PHU GIA HOA DEO

Nguon goc
» San pham cla qua trinh san xuat bot giay ti gb.
Polymer cua phenyl propane v&i nhdm hydroxyl
(OH), methoxyl (OCH3), vong phenyl (C6H5), va
axit sulfnoic (SO3H)

Tac dung
 Tang do sut hon hop bé tdng
Gidm nwdc thap: mire dd giam nwéce toi da 1a
12%
« Giam lwong xi mang, tang cwdng dé
« Co tac dung lam cham ddng két khi str dung
ham lwgng cao
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Co ché tac dung

II T T _  Molecule with Anionic Polar Group
in the Hydrocarbon Chain

Before

Cac phan tir hap thu trén bé mat xi mang
Tao 16p mang mong chong su keo tu cua xi mang

ARer
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Anh huéng phu gia dén tinh chat bé tong

e Phu gia giam nudc
— Tac dung giam nudc
— Tac dung tang do sut
— Téac dung diéu chinh thoi gian ninh két

— Tac dung dén do tach nudc

— Tac dung dén do cudn khi



Anh huéng phu gia dén tinh chat bé tong

* Phu gia lam cham
— Téc dung thoi gian ninh két
— Tac dung dén do sut

— Tac dung dén dd tach nuoc

— Tac dung dén do cudn khi



PHU GIA HOA DEO

< Phan loai PGSD theo ban chat héa hoc
- Phu gia goc Sulfonates Napthalene Formaldehyte (SNF)

SOE MG ORI ool
NaO/

{ SogNaCHZ

. Nguon goc : Thu dwoc khi chwng cat than da khé hoac co
thé tdng hop t cac chat hiru co

e Tac dung:
+ Giam nwoc toi da 1a 25%
+ Lam gidm cworng d6 ban dau
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PHU GIA HOA DEO

< Phan loai PGSD theo ban chat héa hoc
- Phu gia goc Sulfonates Melamine Formaldehyte (SMF)

3 3
HO—CH5sN._N._N—CH,0——H
rouT o
|
Ny N

In
HNCH,SO,M

 Ngudn gbc : tao thanh t gbc tdng hop melamin va
formaldehyte

« Tac dung:
+ Gidam nudc toi da 1a 25%
+ Tao cwong do som
+ St dung thich hop trong diéu kién ndng am

19



PHU GIA HOA DEO

< Tong hop SMF
- Phu gia goc Sulfonates Melamine Formaldehyte (SMF)

HN. _N___NH, HOH,CHN. _N___NHCH,OH
c ¢ 3 CH,O c ¢
N\\C/N Formadehyde’ N\\C/N
NH, NHCH,OH
Melamine Trimethylol melamine

NaHSOal Sodium bisulfite

HOH,CHN. _N___NHCH,OH

\ Il
N. _N
C

!
PolymerizaticV NHCH2803Na

H OH,CHN. _N_ __NHCH;+—0—
¢~ ¢
N. N
C "

\
H—NCH,SO,Na
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PHU GIA HOA DEO

< Phan loai PGSD theo ban chat héa hoc
- Phu gia goc Vinylcopolymer

T
T 160 Co
J\ﬂ' EE LE lﬁ”

« Ngudn goc : La san phdm cla qua trinh tdng hop dau thé
« Tac dung:
+ Gidm nwdece toi da la 30%
+ Kéo dai thoi gian thi cong
+ Tao ra kha nang twong thich cao véi cac loai XM hoén
hop
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PHU GIA HOA DEO

< Phan loai PGSD theo ban chat héa hoc
- Phu gia goc Polycacboxylate
CH

H—CH, —C CH, C H
C=0 C=0
0 e
M n ‘CHZ m
CH
T2
R=CH o |1
\
M = Na R

(Copolymer of carboxylic acrylic acid with acrylic ester)
- Nguon goc : dugc tong hop tir cac polymer cao phan tir
dung chat khéi mao la peroxy
 Tac dung:
+ Giam nwéc toi da dén 40%
+ Duy tri tinh cong tac cao
+ Tao cwong do som
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CO CHE TAC DUNG CUA PG HOA DEO

**»Hoa déo do giam sirc cang bé mat
- Chat hoat dong bé mit bao gom 2 phan:
+ Phan phan cuc
+ Phan khong phan cuc
- Co ché :
+ Phan khong phan cuc hap phu vao céc hat pha ran
lam giam strc cang bé mat phan chia pha ran — long.
+ Phan phén cuc tan vao trong nudc
 Héa déo cuon khi
- Khi lam giam suc cang bé mit PGSD dong thoi co tac
dung cudn khi

- Céc bot khi trong bé tong c6 tac dung nhu tam dém lam
cho pha ran truot [én nhau dé dang hon

23



CO CHE TAC DUNG CUA PG HOA DEO

<% Co ché hoa déo do chong két dinh va chong keo tu
- Hoa déo do lwc day tinh dién (SNF), SMF
- Hoa déo do lwc day khdng gian (polycacboxylate)

Mo hinh hap phu ctia PG hoéa déo (LSF, SNF, SMF)

O G ‘Q e o f:} 3k
< QQ“ \p 1 ?Ilf H fiﬁ mﬁf?’
PO G e gt LS

o %
M6 hinh hap phu cta PG siéu déo - PC 24

Hat i ming \hﬁutﬁ‘phu gia



CO CHE TAC DUNG CUA POLYCACBOXYLAT
-Giai doan 1( LSF, SNF, SMF)

25



MO HINH CO CHE TAC DUNG CUA PG POLYMER

TRONG BT

Cic vin phir

7.4"3 Bylrat

P

T 56 vong. ?W?ﬁ?

a

Ldp ming Polymer diy

Hat Polymer
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ANH HUONG CUA PG HOA DEO BEN HE
Xl MANG - NUOC

< Anh hwéng dén tinh lwu bién
- PGSD Iam gidm dé nhot ctia hd xi mang — nwéce
- Tuy thudc vao ti & C;A/ C,AF, C;S/ C,S ma sy anh hwong
ctia PGSD Ién ho Ia khac nhau.

- Tuy thudc vao goc va ham lwong phu gia

r— / 1000
ﬂ g0O —
*';'.__ i

~ 600 s

400 -

200 ~

i} ] I 1 |
0 | 2 3 4 5
TIME, h

A: Hén hop nwéc + xi mang Anh hwéng cia sulfonate napthalen
B: Nwéc + xi mang + siéu déo formaldehyde dén dé nhét caa ho
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ANH HUONG CUA PGSD BEN HE XI MANG — NU’O'C

< Anh hwéng dén kha nang hap phu
- Khé néng hap phu cda phu gia Ién bé mat hat xi méng phu
thudc vao do min, ti 1&é C;S/ C,S, C:A/ C/AF. Ti I&é nay cang
cao thi kha nang hap phu cang lon

- Kha nang hap phu cta PG 1én C,A la tét nhat.

2.0 I 1 I ] I

0.5 — =

0 |
005 0.08 0.1

5 phait

Anh hwéng ciia SMF dén kha nang hap phu

0.75
|

15 phnit

Thd'i gian hyvdrat hda, gid

0.5

Luong MSF hép phu, 7
A %
O
i
P
[
m
E
™
=
-
| |




ANH HUONG CUA PGSD BEN HE XI MANG — NU’O'C

< Anh hwéng dén qua trinh hydrat hoa

- Lignosulfonate:

Lam cham qua trinh ninh két

Tang cudng do & tudi dai ngay
- SNF va SMF

Ca SNF va SMF déu lam cham qua trinh thay hoa cla
C;Ava C,S

Khi c6 mat SMF, Tinh thé CSH tao thanh co cau trdc xit
dac va it 16 rong hon khi khong co phu gia.
- Polycacboxylate:

Chwa c6 nhiéu nghién ctru vé anh hwéng ctia PC dén
dong hoc cua qua trinh hydrate hoa

29



TAC DUNG CUA PG HOA DEO DEN HON
HOP BE TONG

Gidm lwong nwdc nhao tron ma van git dwoc dé sut yéu cau.
Giam ti 1é N/ XM
Tang kha nang duy tri dé sut, tang tinh cdng tac (trtv mét vai
loai PG)
Lam gidm sw tach nwdc, phan tang.
C6 tac dung lam tang hay gidm thoi gian dong két.

s dung phu gia siéu déo

o chay |em |

Khing s dung phu
iy sidn den

TV e NX




TAC DUNG CUA PGSD BDEN HON HOP
BE TONG
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Tén that d6 xde theo thédi gian cac loai phu gia
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TAC DUNG CUA PG DEO HOA PEN BE TONG

Tang cwdng dd ban dau va cuwdng dd clia bé téng.
Giam nhiét thay hoa trong qua trinh dong ran.
T&ng kha nang chong tham cho bé téng

Han ché kha nang thay ddi thé tich do ARS

Giam kha nang sw an mon héa hoc.

32



E nén, WMPa

TAC DUNG CUA PG DEO HOA DEN BE TONG
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KIEM TRA MOT SO CHI TIEU CUA PG HOA DEO

1. Xac dinh pH
pH cla phu gia thay dbi theo thdi gian
h ty trong cua phu gia

. Xac din
. Xac din
. Xac din
. Xac din
. Xac din
. Xac din

~N O O & WODN

00)

N
N
N
N

nam
nam
nam

wong chat khd
wong ion Clorua.
wong tro

Kha nang giam nwdc cua phu gia

h thoi gian ddng két ciia bé tdng va kha
nang duy tri do sut

. Phan tich phd hdng ngoai
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PHO HONG NGOAI CUA MOT SO PHU GIA
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Tanso | Nhom )
_ # Chat

(em”) | chic

3460 OH axit axetic
2933 | CHy; etanol
2096 | C=C | vinylaxetilen
2088 | C=N hidroxianua
1630 | C=0 | axitpropiolic
1570 C=C tetracloetilen
1453 CH; metyl clorua
1408 C-C propionyl clorua
1401 D-O-H propylen

Tin sé Nhom ,
{’cm'j)' chiic Chat
1333 CH; metyl clorua
1304 CH cis-dicloetilen
1294 CH; metyl florua
1252 CH; metyl lotdua
1096 C-C-0 etanol

032 CH; metyl bromua
049 CH, etilen
841 CN clopicrin
838 pirol
833 CFvaCCl | flotriclometan
3000 - 2500
1400-1200 | -COOH
920
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