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Compound Composition and Technical Data
(% -1)> of Portland Cement

Compound Bogue Composition (%)

C,S 55.8
C,S 12.1
C,A 10.3
C,AF 8.8
CaSO, 3.8(=1.780,)
Blaine fineness 3,420 cm? /g
Moduli
Hydraulic modulus 2.2
Silica modulus 2.3
Iron modulus 2.0
Lime standard (%) . 95.8




Chemical Composition and Physical Tests of e HAASS THA o7 it Y

(% -2> High Alumina Cement KBRS AH =S &7 $5td X-ray EE
Chemical composition (W;-%) DS Pstgos, o o BEHEZ MgOH:
Ig. loss 1.3 Fe, O, 1.2
Si0, 6.3 CaO 38.9
AL O, 51.7 Rest 0.6 (s. Reference 6)
<% -3> Concrete Plasticiser (water-reducing)
Total 100.0 .
Blaine fineness 3,670 cm? /g 1. Salts of ligninsulfonic acid
Density 2.96 2. Hydroxylated carboxylic acids and their salts
Compressive strength, kg/cm? (wj/c = 0.40) 3. Carbohydrates: mono-, oligo- and polysaccharide

1 day 1,033 and their derivatives

3 days 1,113 4. Synthetic organic products, €.g. alkylarylsulfonates,
28 days 1171 sulfonates of phenols and gaphtols

(E-@ Classification of Concrete Admixtures

rAccelerating

— Accelerating/water-reducing
+Retarding

Retarding/water-reducing

Water-reducing/ plasticising
(concrete/mortar)

FAir-entraining
(mortar plasticiser)

Damp-proofing (repellant)
FWaterproofing
Permeability reducing

(pressure fesisting)

Admixtures-
~Pumping Retarders
EAccelerators
— Grouting materials Water retainers
|- Alkali aggregate reducing— Lithium/Barium salts
J:Granulated iron
—Expansion producing Sulphoaluminous cements
rSuperplasticisers Sodium benzoate
— Corrosion inhibitors Sodium nitrite
Polyhalogenated phenols
- Fungicides ——-EDieldren emulsion Talc
Copper contpounds .
\.Miscellaneous +—Air detrainers Tributylphosphate (TBP)-—Inert gydmted "
Dibutylphthalate (DBP) uartz
Aluminium Ground limestone
F—Gas formers —EMagnesium Bentonite
Zinc
L Flocculants ——————— Polyelectrolytes Flyash
yas
LI’igments r—Pozzolanic "[Diatomaoeous earth
Hydraulic lime
[—Finely divided minerals Cementitious«l:smg coments

Resins (bonding agents) —— PVC, PVA, Acrylics, SB.



(-5 Mix Details for Pastes with and without Water-reducing Agents

Mix Designation Water-reducing Agent Curing Time Hydration Grade | Compressive Strength
Art Add.-% (days) (%) (kg/ cmz)
Portland Cement )
1 - - 1 32.9 384
2 - - 3 38.2 466
3 - - 7 45.7 591
4 - — 28 55.1 820
S Fructose 0.005 1 30.1 406
6 " " 28 54.3 803
7 " 0.20 22.9 288
8 " " 3 33.7 471
9 " " 7 41.9 561
10 ! " 28 52.2 805
11 " 0.60 1 - 57
12 " " 14.2 175
13 " " 20.2 256
14 " " 28 50.9 755
15 Lactic Acid 0.005 1 - 259
16 " " 28 - 803
17 " 0.40 1 - 335
18 " " 28 - 835
19 " 1.00 1 21.9 254
20 " " 28 57.8 892
21 Starch 1.00 28 - 788
High Alumina Cement
a - - 1 41.2 1,023
b - — 7 45.9 1,110
c - - 28 50.0 1,170
d Fructose 0.005 1 44.7 1,045
e " " 28 50.3 1,212
f " 0.02 1 35.0 814
g " " 3 36.4 823
h " " 7 37.1 815
i " " 28 42.5 1,050
j " 0.06 1 - ©)
k Lactic Acid 0.005 1 - 980
1 " " 28 — 1,185
m " 0.02 1 - 784
n " " 28 - 1,121
0 " 0.05 1 - ©
P ” " 3 41.4 1,050
q " " 28 42.9 1,102
F 2183 TENE AdlEL] AL 20=294 water-vapour adsorptionsisotherm$ 7|2 %
(CuKe)® ¥ z2E o|&3tcl. fABESTL z2tm 83 8)o] 4718 Brunauer et al. o #&*



Compressive Strength and Specific Surface Area (Sgzer) of Hardened Portland Cement

(& -6>
. o Water-reducing Agent Curing Time Compressive Sger SpeT ”
Mix Designation wlc (days) Strength @*/2) | “wio 10
At | Add-% (kg/cm?)
2 - - 0.40 3 466 90.7 2.27
3 - - " 7 591 107.4 2.69
4 - - " 28 820 125.0 3.13
9 Fructose 0.20 " 7 561 98.1 2.46
12 " 0.60 " 3 175 70.7 1.77
13 " " " 7 256 87.6 2.19
22 — - 0.30 28 1,211 122.4 4.08
23 - - 0.60 28 435 132.2 2.20
(E-T> Surface and Pore Properties of Hardened Portland Cement Paste (s. Table 6)
1 2 3 4 [ 5 6 7 8 9 10 11
S S . .
Mix Designation \A BET 154 Micropores Wide Pores £8(4+7)| TV(5+8)
- (mlfg) | (m®/g) Sm | Vm | 'm?| Sw,pp | Yw,pp | w,pp| m?/p) | (mi/g)
2 0.2540 90.7/ 93.9} 27.1 | 0.0080 | 3.0 | 67.1 0.2532 37.7 94.2 0.2612
3 0.2329 | 107.4/105.5 | 44.5 | 0.0124| 2.8 | 65.5 0.2228 34,0 110.0 0.2352
9 0.2611 98.1/ 93.3 | 23.4 |0.0063| 3.2 | 74.0 0.2542 344 97.4 0.2605
12 0.2480 70.7/ 70.4 2.0 10.0006 | 3.2 | 68.7 0.2476 36.0 70.7 0.2482
22 0.1582 | 122.4/120.0 { 79.6 | 0.0243 | 3.1 | 43.8 0.1327 30.3 123.4 0.1570
23 0.1942 | 132.2/129.6 | 60.7 | 0.0178 | 2.9 | 69.5? | 0.1779? | 25.6?| 130.2 | 0.1957
Dt it |
2) SW, o VW, cp and rw’ cp (Sw’ PP =564, VW’ op =0.1765 and rw’ - =31.3)
o2 Yok &EK-5) TEHE <]HES} rkability © w/c = 0.50 9] #ifE 2=l & (zero-s:
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Plasticiser Dosage
(% of Cement Content)
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{23 —1) Effects of Water-reducing Agents on the
Workability of Portland (PC) and Alumina
(AC) Cements, expressed in terms of
Water-Cement Ratio
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{327 -2> 1-Day Compressive Strength of Portland
(PC) and Alumina (AC) Cement in depen-
dence on Additive Concentration
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Water—Cement Ratio (w/c)
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{218 -3> 28-Days Compressive Strength of Portland
and Alumina Cement in dependence
on Additive Concentration and Water-
Cement Ratio
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{29 -4)> Relationship between the Compressive
Strength and Hydration Grade in hardened
Portland Cement and Alumina Cement
Paste (Mix Designation: s. Table 5)
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{2% -7> SEM-Micrographs of Hardened Portland Cement Paste with and without Concrete Admixtures after 28-
Days Curing. From left Zero-, Fructose (0.60%)- and Starch (1.00%)-Paste
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