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Abstract

Thai Cement Industries has been increasingly utilized the concrete admixture on both of Ready Mix
Concrete (RMC) and Cement Production Manufacturing (CPM). Improving concrete qualifications should be
considered suitably on both of cement application and also costing. Therefore, this research indicates to
concrete admixture type F that impact to cement paste properties which were prepared from Portland cement
type 111, including to advance research of concrete admixture for new type that can replace the old one to get
economy advantage. Results in the first experiment indicated that the main compound of Sikament FF s
Melamine Sulphonate , the main compound of Mighty MXT" is Naphthalene Sulphonate and the main
compound of Viscocrete” is Polycarboxylate-base type. In this experiment, we would study the effect of
Naphthalene Sulphonate [NS], Melamine sulfonate [MS] and Polycarboxylic ether [PC] and Casein, which
extracted from cow milk, on flow of cement paste. This results showed that the flow of cement paste [w/c =
0.38] after adding 1-2% of new admixtures is in control limit range. However cost of raw material of each
admixture is different for example NS is lower than PC and Casein. For cost of Casein is the higher than NS
almost 10 times so it is not suitable for this study. 10% solution of PC is chosen for using as a new admixture
type F causing that low dosage and high efficiency. Although the cost of 10% PC is higher than 30% NS about
3 Baht/Kg.
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A13199 2.1 FHAAMANYUE LAZAMTUIAVYOI Anionic Melamine Formaldehyde Resin (After Davis)

Key Parameter Descriptions

Solid content (%), w/w 20

Viscosity (cP), and 20 °C 10

pH 8.5

Specific Gravity at 20 °C 1.12

Apperance Clear water white solution
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1) X-Ray Diffraction 2) Master Seizer

3) Air Jet Sieve 4) Laser Granulom Blaine Apparatus
5) Furnace 6) Hydrometer

7) FTIR 8) GC-MS

9) pH Meter 10) Density Meter

11 (SEM (Scanning Electron Microscope)  12) Automatic Setting Time
13) Mold/ Autocave 14) Flow Table

15) Conical Cone 16) Rapid Chloride

17) Compressive Machine
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(Specific Gravity)
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(Chemical Composition)

#¥0 Sikament FF , Super 20+
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MINATOL RGN
¥ lumsnaaey

1 I 1
maNnuunsa-a
(pH) pH Meter
AMANUD I UNE Density Meter
(Specific Gravity)
YT ¢S, C,S 1ay C,A XRD

(Quantity of C,S, C,S and
C,A)

(X-Ray Diffraction)

JUILazdnYMEVeY C,S,
C,S ag C,A

(Morphology)

SEM
(Scanning Electron

Microscope)

3292IA1NITNOA

Automatic Setting Time

(Setting Time)

Usumeime Mold

(Air Content)

MIVEIA Mold/ Autoclave
(Expansion)

M3 Imadvesdmudmad Flow Table
(Flow Table)

AMITINAT Conical Cone
(Mini Slump)

AMANUAINY Rapid Chloride
(Durability)

ANa0a [1, 3, 7, 1ag 28

U](Compressive Strength)
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anunsadnleddimsnaaey M1AsgIUITMINATEY LAz IUIUAIBE1

q 9 Y [ A @ dyd
‘n"lﬂumsmﬁau"lmwmminm 3.2 NUAD

Portland
Cement
Tvne TTT

Admixture

Trial
Admixture

SAMPLE

KEY PARAMETER

] ¥ ]
A319N 3.2 LIUNNURININAFOUAMANTANUFINVOIA 1081919211108

METHOD

'y

Chemical

A 4

XRD/ XRF

»

Particle Size

A 4

Master Seizer

»

Residue 36 ym

A 4

won 15 1au2519-3

A 4

Blaine Fineness

A 4

ASTM C204-00

% Loss of Ignition

A 4

ASTM C114-04

A 4

A\ 4

\ 4

\4

v

v

\4

v

v

v

\4

Specific Gravity » Density Meter
»| FTIR and GC-
Chemical MS
| PH Meter
pH
,| Density Meter
Specific Gravity
Chemical »| FTIR and GC-
MS
pH »| pH Meter
Specific Gravity »| Density Meter

QUANTITY

Sample Qty: 1
pcs

Sample Qty: 3
pcs

(Sikamen FF,
Super 20 +,
and
Viscocrete)

Sample Qty: 4
pcs

v v

o = A
(nemnhenyunuie
iSeueunaauiia
fiu Sikamen FF,

Super 20 +,
and
Viscocrete )
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SAMPLE

Cement Paste
+ Admixture

KEY PARAMETER

Qty. of GC3S, G,S,
C:A
@ 1, 3,7and 28 days

METHOD

Morphology @ 5, 60
min

XRD/ XRF

SEM

\ 4

Setting Time » ASTM C191-04
Air Content » ASTM C185-02
Expansion » ASTM CI151-00
Marsh Cone

Compatibility > Method

| Mini Slump
Durability
(Rapid Chloride ASTM C1202
Permeability) »
Compressive ASTM C109/109
Strength > MO02

@ 1,3, 7and 28

\ 4

»
»

21

QUANTITY

Sample Qty: 4
pcs
wﬁuﬁwmﬁumzﬁa
nlSeuiivunueuia
v Sikamen FF,
Super 20 +,
and
Viscocrete)

Note:
W/C: 0.35
(Const.)
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nazeeRilseneuve s nauAsUNIA Type F (¥HAanlsunanidmiumn) 8¥e Sikament FF,

[ v 1
Mighty MXT 1% Viscocrete 198141504 FTIR 1tag GC-MS dnasaiietud
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MU UMNIIATTIU ASTM tedmualial we = 038 aariumanuduiuvesasuaazyianly

o o a & J oy v d'
ﬁ’]ﬁﬁﬂWﬁ@Lﬂuu131WﬁﬂJﬂGUﬂﬁﬁulﬂllﬁﬂ\iuhalugnﬁﬁlﬂﬂ 3.3

= Y 9 Sy a 0 Y oa o O ~
AT 1NN 3.3 ﬂ')”lmélﬂ\lsllusllﬂ\iﬁqﬁ@\3Wl!LWIa3Glfuﬂ1uﬂ']'iu']]lﬂslclfwa@]Lﬂuu']fnp\lﬁ‘llﬂ@uﬂiﬂ

FUAVDIAT ANTUTY (%) riAveAIazay
Naphthalene sulphonate 5-30 ﬁyw (H,0), Wesifad lednaummsuea (H,CO/CH,0H)
Polycarboxylic ether 5-10 ﬁy1 (H,0)
Melamine sulphonate 5-10 ﬁyW (H,0)
Casein 0.5-13 lifinsazats (Don’t use solvent), Juaadeulanson laa(KOH)
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m"lﬂ%qmum WMNNMINAgoUYseaNTNINVOINGINAUABUNTANWAUIVY 1NoNeUNVYTEaNTIN

2’ A AAo 1 1 9 = o s & 9
VUMY IWANADUNTANUITHUIYDYATNNDINAA IﬂElﬂ'lﬁV]ﬂﬁf]'Uﬂ'ﬂ’lWﬂ’]ﬁhlﬁalﬂall@QGﬁliJuﬁLWﬁﬁ “]Nhlﬂ

P ~
’f)f]ﬂLLUU%ﬂﬂWﬁVIﬂﬁﬂQI@ﬂLLﬁ@Q131’1&5]151\11/] 34

4 0w 7 ¢
ﬁWiNﬁ 34 Glgﬂ‘ﬂﬂa’f)\iﬁﬁ”i'iUﬁﬂ‘]&ﬂﬁ'ﬂ?WﬂTiUlﬂﬁLT]‘IJ@\?‘%L‘JJH@]LW@'@I

a1 IEETRLY I99AU (NTY)

¥UAVOIAS ik Yuduud niw | 1h
1| Mighty MXT 1% 450 1238 | 171
2 Mighty MXT 2% 450 1238 171
3 5% NS 2% 450 1238 171
4 10% NS 2% 450 1238 171
5 15% NS 2% 450 1238 171
6 20% NS 2% 450 1238 | 171
7 5% NS in H,CO/CH,OH 1% 450 1238 171
8 | 10% NS in H,CO/CH,OH | 1% 450 1238 | 171
9 | 15% NS in H,CO/CH,OH | 1% 450 1238 | 171
10 20% NS in H,CO/CH,OH 1% 450 1238 171
11 5% PC 1% 450 1238 171
12 5% PC 2% 450 1238 171
13 10% PC 1% 450 1238 | 171
14 10% PC 1.5% 450 1238 | 171
15 10% PC 2% 450 1238 | 171
16 5% MS-10 1% 450 1238 | 171
17 5% MS-10 2% 450 1238 171
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A ) = = 4 4 1
TN 3.4 Gljﬂﬂﬂa’f)ﬂﬁ"lﬂSUﬁﬂHTﬂ’ﬂWWﬂﬁUlﬁﬁLT]‘IJ’EN“KLNIMLW@'@ (919)

GREST IERTRLY In9A (NTN)

FHAVDIAS il Wudund | wse | ih
18 | 10% MS-15 1% 450 1238 | 171
19 | 10% MS-15 2% 450 1238 | 171
20 | Casein 0.5% 450 1238 | 171
21 | 10% Casein 1% 450 1238 | 171
22 | 10% Casein 2% 450 1238 | 171
23 13% Casein 1% 450 1238 | 171
24 | 13% Casein 1.5% 450 1238 | 171
25 | 13% Casein 2% 450 1238 | 171

1U10LY9: NS = Naphthalene sulphonate, PC = Polycarboxylic ether, MS = Melamine sulphonate

¢ A A W o
3) "ﬂﬂﬁﬂﬂﬁﬂ1wﬂ"lﬁuh‘iﬂ!‘ﬂGllﬂﬁ“ﬁ!uuﬂ!ﬂﬁﬂ!ﬁﬂlwuﬂﬂﬁ]ﬁ’ﬂu w/c HazHIUNITLATL flow table
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ﬁﬂ]&l']ﬁ'ﬂ'l‘Wﬂ'lﬁhlﬁﬁlﬂellﬂ\iclﬂuu@lWﬁ@ UDINUDATIFIU w/c 91D 0.38 lf]JLl 0.46 1ne 0.58
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3.5.3 0NUUUEANINAADIANBNATO slump VOINOUN3A
1) gAMNAARSd 1 : MIHIA slump VOINOUNIA 1O HUAIR w/e = 0.38
' Yy 9 :j A A w dgl A A 9 =
manuduiuveshenauaounIaniau vy szgniaenieu lslununounialag
A ' ~ s s A o v A
NMFUIINMANNEWNTD UM Inamaesdmuamad iWotmualia wie = 0.38 Taggansnaaoaiie

NATOY slump VoIAOUNTALAAIIUAITIN 3.5
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No. Admixture % dosage Raw materials for slump of concrete testing [kg]
type of cement sand Rock Rock Rock Rock 4 | water | admixture
admixture 3/4" 172" 3/8" "
1 Blank 2.0 13 29 3 16 7 17 4.94 0.26
2 | Mighty MXT 2.0 13 29 3 16 7 17 4.94 0.26
3 Sigament FF 2.0 13 29 3 16 7 17 4.94 0.26
4 | Viscocrete 2.0 13 29 3 16 7 17 4.94 0.26
5 13% Casein 2.0 13 29 3 16 7 17 4.94 0.26
6 10% Casein 2.0 13 29 3 16 7 17 4.94 0.26
7 | 30%NS 2.0 13 29 3 16 7 17 4.94 0.26
8 10% PC 1.5% 13 29 3 16 7 17 4.94 0.26

HU18LY9: NS = Naphthalene sulphonate

2) 4ANINAGDITI 2: MITHIAI We VBINAAZFANITNAADIVDINOUNIA INBIATA slump VB4
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NWAUTVU SYNIaD NN
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9 = dy
au 1y luauneuniail lae

9 1 1]
Hsanmaden I hewauaeuniawuRernuganisnaassi 1 Tasganisnaasuionaao slump

a =
YoIRBUNITALEAI IUAIT 1IN 3.6

~ A a A Y Y 'Y '
AT NN 3.6 G]z@ﬂ']fl'mﬂa'ﬁ]\ﬂ,waﬂ'] w/c UDNADUNITA Lwaclﬂvlﬂﬂ'] slump Vlﬂuﬂﬂﬂj’] 7

No. | Admixture % dosage Raw materials for slump of concrete testing [kg]
type of cement sand Rock Rock Rock Rock 4 | admixture ﬂ?lﬂmlfi
admixture 3/4" 12" 3/8" " ﬁ'm?fu
1 Blank 2.0 13 29 3 16 7 17 0.26 4.94
2 Mighty MXT 2.0 13 29 3 16 7 17 0.26 4.94
3 | Sigament FF 2.0 13 29 3 16 7 17 0.26 4.94
4 | Viscocrete 2.0 13 29 3 16 7 17 0.26 4.94
5 | 13% Casein 2.0 13 29 3 16 7 17 0.26 4.94
6 | 10% Casein 2.0 13 29 3 16 7 17 0.26 4.94
7 | 30% NS 2.0 13 29 3 16 7 17 0.26 4.94
8 10% PC 1.5 13 29 3 16 7 17 0.26 4.94

HULYA: NS = Naphthalene sulphonate
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asntlszneumand / Wand S (%)
Liswnaca U3 SO,
-t c,A doonii 8 - S0, Avadosni13.5
- M1 C, AN 8 - S0, Avaooni 4.5

2. 5282N0A7 (setting time)
- Initial Setting Time (min) >45

- Final Setting Time (min) <375

3. Aa99a (compressive strength)

- 71899 13U (ksc) > 120

- 71899 7 U (ksc) >210
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aanlszneumarnil USaina (%)
Si0, 20.66
ALO, 4.79
Fe,0, 3.23
Ca0 64.3
MgO 1.36
K0 0.49
Na,0 0.15
SO, 3.22
LOI 1.01
C,S 58.75
C,S 14.9
CA 7.23
C,AF 9.84
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Blaine (cmz/g) 4650

AINNAZIDYA (Fineness; %)
- Residue 75 pm 0.12

- Residue 36 pm 1.9

F2ITNOA (setting time; min)
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