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Effect of Calcium Sulfate Dihydrate (Gypsum) on the Fundamental Properties
of Slag-based Mortar
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Abstract

With the vision of 'a low carbon green develop’ various industrial by-products were used as replacement of cement,
in order to reduce CO; emissions from the manufacturing process of cement. Blast furnace slag is one of the industrial
by-products. Due to the similar chemical compositions to ordinary Portland cement, blast furnace slag have been
widely used in concrete with minimum side effects. Hence, in recent years, alkali activated slag-based composites are
extensively studied by many researchers. However, the alkali activator can cause a number of problems in practice.
Therefore, in this study, an alternative way of activating the slag was investigated. To activate the slag without using
an alkali activator, calcium sulfate dihydrate was chosen and mixed with natural recycled fine aggregate. Fundamental
properties of the slag-based mortar were tested to evaluate the effect of calcium sulfate dihydrate.
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Table 1. Experimental plan
ltems Variables
B":S 1 1:3
W/B(%) 1 50
Mixture Binder composition 2 OPC, BS
Aggregates” 2 NFA, RFA
CS's replacement ratio
for BS(%) 7 0,25, 5 75 10, 15, 20
Fresh concrete 2 Flow, Setting time
Test Compressive strength
es Hardened concrete 2 (3i:|é’xuzr8a’| gs:redn%%ﬁ )
(3, 28days)

1) Bt binder OPC + BS + CS
2) NFA:! natural sand

RFA: Recycled fine aggregate
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AT, et HEEEM ASPE Y RS SAs)
Aoz i,
AR EEA OPC= KS L 52019 it 152, BS
= WAL KS F 25639 352 AREsaL, CS= =it
Aokt AlERZS ALgsigi=d], BT - dekd AjRle
Table 3, 4, 59} At} FAE NFA= F5 WAL RFA
= A OR AT FED AR AMaidled),
61} Zro] NFAE ZERAFES WE3IAA RFAE %
W E4gold KS F 25739 B8] wEakA ok
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Table 2. Mixture proportion of the concrete
: 3
. Type of Rrgﬁ)cl)a%efmggt Quantity(kg/m®)
BS aggregate #'°5)%° OPC  BS CS NFA RFA
plain 486 0 0 1458 0
0 0 479 0 1437 0
25 0 467 12 1 437 0
NFA 5 0 455 24 1 437 0
75 0 442 37 1 437 0
10 0 431 48 1 437 0
15 0 408 71 1 437 0
1:3 20 0 384 95 1437 0
’ plain 451 0 0 0 1 353
0 0 446 0 0 1 338
25 0 434 12 0 1 338
5 0 424 22 0 1 338
RFA 75 0 41 3 0 138
10 0 402 44 0 1 338
15 0 380 66 0 1 338
20 0 358 88 0 1 338
Table 3. Physical properties of OPC
: : : Compressive
Densgy Blalne Stability Setting time (min.) Strength(MPa)
(glom’) (cm /g (%) Initial Final 3 days 7 days 28 days
315 3144 0.18 230 375 24.8 39.3 56.9
Table 4. Physical and chemical properties of BS
Densit (Blaip/e LO.  Mois- Chemical component (%)

3 \em/g | ture SO Mg Si0O  Ca
(Q/():m ) (%) (%) Cl . 0 ) o)
200 4254 191 028 O 195 526 32 425

Table 5. Physical and chemical properties of CS
Density  Blaipe Chemical component(%)
(glem”  (cm )

g ) ( )/g SiO» Fe;o Al,O3 %ﬂ Mog SSO Pio
2.36 4100 30 1.2 0.2 393 0.1 543 0.6
Table 6. Physical properties of aggregates

Water absorption .
Densi . Passing 0.08mm
Type g/cmgy FM r(%}l? sieve size(%)
NFA 2.56 2.86 2.63 2.87
RFA 2.20 2.76 6.20 2.40
Table 7. Adopted codes for experiment
Test method Standard
Flow KS F 2402
Setting time KS L 2763
Compressive strength KS L 5105,
Flexural strength KS F 2408




Effect of Calcium Sulfate Dihydrate (Gypsum) on the Fundamental Properties of Slag-based Mortar

Table 8. Test results of the mortar

Mixture Results
B:S Aggreg-at replacement Flow Setting time (h) Compressive strength (MPa) Flexu[ﬁ/llps;;ength
(50%] es r@}l()) (mm) Initial Final 3days 7days 28days 91days 3days  28days

plain 210 39 6.4 271 36.6 38.6 39.3 38 4.4

0 190 450 120.0 0.0 0.0 0.0 0.0 0.0 0.0

25 194 39.5 82.6 0.0 0.0 0.0 0.0 0.0 0.0

5 197 38.2 794 0.0 0.0 0.0 0.0 0.0 0.0

1:3 NFA 75 199 38.0 79.2 0.0 49 10.6 1.5 0.0 3.0

' 10 199 379 76.1 0.0 5.6 1.4 12.2 0.0 32

15 202 36.7 74.0 0.0 6.9 12.9 13.2 0.0 3.3

20 203 36.6 739 0.0 8.1 14.1 15.0 0.0 3.4

plain 146 1 2.3 224 29.0 31.8 325 34 4.2

0 122 46 10.2 7.8 10.8 15.1 18.0 3.1 3.6

25 122 3 8.7 8.9 13.7 16.1 19.1 32 3.7

5 125 2.7 8.7 9.0 13.2 16.2 212 3.3 3.7

1:3 RFA 75 126 2.7 8.5 9.7 14.8 16.9 218 3.3 3.8

’ 10 130 26 8.4 12.5 216 25.0 278 33 39

15 132 25 74 12.8 247 27.6 31.7 33 39

20 134 2.4 7.3 12.9 25.0 31.5 33.0 3.3 4.0
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Figure 4.

Setting time (h

Penetration resistance value with CS (RFA)
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