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Effect of Increasing sulphate content in sand on concrete
compressive strength
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Abstract :

The research is studied the increasing of sulphate problem in fine aggregate of concrete and
trying to create the solution for some of high sulphate content out of Iraqi standard specification
No. 45 — 1984 through study behavior the two concrete mixes 1:1.5:3 & 1:2:4 by vol. with
different proportion additions( 0.5,1,1.5,2)% for sulphate in sand for two mixes to know the
negative effect for these additions. The two mixes were produced Concrete with lower ( -15.4,-
21.7 )% compression consequently by increasing 2% sulphate in 28 days age in comparison
with same referential mixes without sulphate . Adding different proportion additions ( 3 — 26 )%
cement and( 1,1.5,2,3)% plasticizer from weight of cement to both of mixes to cure this
reduction in compressive strength and to know the effect of each them on compression of high
sulphate content concrete . The results shows that the large positive effect was happening in
compressive strength with high sulphate content up to 2% which is approach to compression of
referential mixture 1:1.5:3 and that effect is less in mix 1:2:4 . The different proportion additions
of ( 1,1.5,2,3)% plasticizer from weight of cement to both of mixes gave slightly positive effect
on reduction of compressive strength particularly in mix1:2:4 for the compressive strength
percent is (-12.3,-17.3) % less than referential mixes in comparison with 1:1.5:3 & 1:2:4
consequently with 2% sulphate and 3% plasticizer content .
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Jeriusall Criand] (5 sl Jlaill 2 ] a8 Js2n

Sa) 8 Gadsn | Y% wlSY G siaa 20SY1 LS e
% 1984 il
----- 63.7 CaO
----- 21.2 SiO,
----- 4.9 Fe,O3
----- 4.1 Al,03
5> 1.6 MgO
2.5 > 2.2 SO;
4 > 1.4 Gl aie glaadl)
15 > 0.89 Ol AL e 3 sl
1.02 - 0.66 0.81 o g Liy) dale
----- 49.3 CsS
----- 24.8 C,S
35 > 2.3 CsA
----- 13.8 C.AF
Jariusall Criandl 4y 5 5l Gaal &) 2 2 a8 ) Jsan
Ll 5 o8 A jall Aaual sall 5 gan Criandl (and il oaadll g 5
1984
elulall ca
45 < 118 (dady) Sy — )
10 > 3.1 (Gelu) Sl — &
MPa Jaxall Jaas
15 < 18 il 3 sem
23< 25 2l 7 yeny
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L1984 35 45 & .50 in sas padesall N S U3 sl il (aibadll s sl Judadll 3 285 Jsan

Al 45 a8 ddal sall dgaa |3 lall A gall A ale Jasal) ulia
ale 5 — 2004kl / 1984 gl %
100 100 37.5
95 - 100 98 20 AR
30 - 60 40 10 sl
0-10 2 5 A
0 0 2.36 sl
Aial gall 2gaa and dagi a5 el ailiadld)
725l sailadll
------ 2.66 specific gravityasll e sl o550 | &k sl
0.1> 0.08 % SO3 &) duws
0.4 % Water absorption slll (abaicl
1984 4245 . ¢ . 3. a s (Jall) aelill QLS )14 6l 5l (ailadd) g Al Jolaill 4 @8 ) Jsaa
45 28, 3aa) sl p0n | 5 ol sall A Lo Jadl i
248zl dshia / 1984 zas<ill %
% 100 100 10 AR
90-100 97 4.75 Sl
75-100 89 2.36 A
55-90 72 1.18 el
35-59 51 0.600
8-30 27 0.300
0-10 3 0.150
daial gall 3gan and dais 45k 3l pailadl)
23 sal
------ 2.63 specific gravityde Ul e sill ¢35 | oaibadll
0.5> 0.4 % SOg ¢ o) 4 st 5l
1.8 % Water absorption sl (alaisl

Ssbasll dlaill £ 6 68 ) J g2

(Sikament) ¢ 5 derisall Galall alliad 5 58 ) Jsaa

LS Sl 0% (s sinall
CaO 31.81
Fe,03 0.68
SiO; 8.68
Al;O3 1.40
SO3 42.30
MgO 0.98

L.O.I. 14.15

Characteristics Description
Form Viscous liquid
Color Dark brown
Relative 1.18 kg/ Lat20 C
density
Viscosity 128 +3cpsat 20 C
PH value 10-8
Transport Not classified as dangerous
dosage 0.6 — 3% by weight of cement depending
on desired workability and strength
Shelf life Up to 1 years
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3o 1 IS Lgd Adaal) Ay 5l ~SLaV (5 gina g 3 sall CilpaS 5 b 50y 5 Al yall lalal) o1 g3l (g 7 a8 5 Jsaa

oY A | el A BNEN AL aclill olS ) Criandl BYS daw

RN / axS / skl % & gisall % & siaall % 6 siaall | dlall | Ll
Oe %ALY | e | eVl | A | e/ aaS | N | Ba) a8 | 3 | Sa/ S
Cienll )5

3.03 182 0.48 0.08 | 1140 0.4 570 2.2 380 Ao

3.78 182 0.48 0.08 | 1140 0.9 570 2.2 380 Aq

4.53 182 0.48 0.08 | 1140 14 570 2.2 380 Ay
5.28 182 0.48 0.08 | 1140 1.9 570 2.2 380 A; | Mix.A
6.03 182 0.48 0.08 | 1140 2.4 570 2.2 380 A, | 1:1.5:3
4.46 188 0.48 0.08 | 1140 1.4 570 2.2 392 As
4.40 194 0.48 0.08 | 1140 14 570 2.2 403 Ag
5.05 198 0.48 0.08 | 1140 1.9 570 2.2 411 A;
5.00 201 0.48 0.08 | 1140 1.9 570 2.2 418 Ag
5.62 205 0.48 0.08 | 1140 2.4 570 2.2 426 Ag
5.56 208 0.48 0.08 | 1140 2.4 570 2.2 433 | A
4.53 171 0.45 0.08 | 1140 14 570 2.2 380 | An
5.28 164 0.43 0.08 | 1140 1.9 570 2.2 380 | Ap
5.28 164 0.43 0.08 | 1140 1.9 570 2.2 380 | Aus
6.03 160 0.42 0.08 | 1140 2.4 570 2.2 380 | Au
3.32 144 0.48 0.08 | 1200 0.4 600 2.2 300 Bo | Mix.B
4.32 144 0.48 0.08 | 1200 0.9 600 2.2 300 B 1:2:4
5.32 144 0.48 0.08 | 1200 14 600 2.2 300 B,
6.32 144 0.48 0.08 | 1200 1.9 600 2.2 300 Bs

7.32 144 0.48 0.08 | 1200 2.4 600 2.2 300 B.4

4.20 153 0.48 0.08 | 1200 0.9 600 2.2 318 Bs

5.08 156 0.48 0.08 | 1200 14 600 2.2 324 Bs
5.03 159 0.48 0.08 | 1200 1.4 600 2.2 330 Bs
5.81 164 0.48 0.08 | 1200 1.9 600 2.2 342 Bs
5.69 170 0.48 0.08 | 1200 1.9 600 2.2 354 Bog
6.39 176 0.48 0.08 | 1200 2.4 600 2.2 366 B1o

6.26 181 0.48 0.08 | 1200 2.4 600 2.2 378 B11

4.32 135 0.45 0.08 | 1200 0.9 600 2.2 300 B12

5.32 135 0.45 0.08 | 1200 1.4 600 2.2 300 Bis
6.32 129 0.43 0.08 | 1200 1.9 600 2.2 300 B
7.32 126 0.42 0.08 | 1200 2.4 600 2.2 300 Bis
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" 2522857 Jlae DU LtV (5 il Lelant 5 Lol Adliaall o) sall 5 U 5 5a 5 Ails Al UL o) 6l o 8 8y Jsa

Loyl | Byl | dow T | eVl daw | ool dwd | Osabe | ey | 4 sendl
o028 | Tam7 [l | % oaldl | 9 Glead) | 9%S0; gaa | ALlal | A

MPa MPa | Ciesdl | ()5 OIs0e | eddladl | uall L)

Cuian) CrianY) dall s | 3a/ xS

29.30 | 19.92 | 0.8 0 0 0 0 Ao

31.85 | 21.37 | 048 0 0 0.5 6.73 A

28.41 | 19.39 | 0.48 0 0 1 1347 | A,

26.68 | 19.26 | 0.48 0 0 1.5 2021 | As

25.38 | 1895 | 0.48 0 0 2 2695 | A4

2895 | 19.80 | 0.48 0 3 1 13.47 | As

29.45 20.1 0.48 0 6 1 1347 | As | Mix A
28.14 | 1956 | 0.48 0 8 1.5 2021 | A; |1:15:3
2954 | 20.13 | 0.48 0 10 1.5 2021 | As

2850 | 19.58 | 0.48 0 12 2 2695 | Ag

29.38 | 20.11 | 0.48 0 14 2 26.95 | Ao

2956 | 20.13 | 0.45 1 0 1 1347 | Au

2798 | 1958 | 0.43 1.5 0 1.5 2021 | Agp

2822 | 19.66 | 0.43 2 0 1.5 2021 | Ay

26.09 | 1951 | 0.42 3 0 2 26.95 | Ay

22.4 15.00 | 0.48 0 0 0 0 Bo

22.0 14.82 | 0.48 0 0 0.5 7 B:

2028 | 14.40 | 0.8 0 0 1 1418 | B,

19.17 | 14.11 | 0.48 0 0 1.5 21.27 | B;

18.40 | 13.81 | 0.48 0 0 2 2836 | B, | Mix.B

22.5 15.1 0.48 0 6 0.5 7 Bs 1:2:4

21.35 | 14.66 | 0.48 0 8 1 14.18 | Bg

22.06 | 14.88 | 0.8 0 10 1 1418 | By

21.66 | 14.69 | 0.48 0 14 1.5 21.27 | Bg

21.76 | 14.73 | 0.8 0 18 1.5 2127 | By

20.03 | 1397 | 0.48 0 22 2 28.36 | By

20.32 | 14.13 | 0.8 0 26 2 28.36 | By

2246 | 1515 | 0.45 1 0 0.5 7 B1,

21.19 | 1466 | 0.45 1 0 1 14.18 | By

19.94 | 1431 | 0.43 2 0 1.5 2127 | B

19.09 | 1427 | 0.42 3 0 2 28.36 | Bis

CJLA.I n_a)u(m;a dmdﬁé;\)ﬂ\ *
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