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Effect of Increasing sulphate content in sand on concrete
compressive strength

Al Ad) Bl daglia Ao Ja il A Ay S 23WY) (o giaa 3ol pils

KhalidHawi@Yahoo.com /&lu yAll / 4yise dxia / g gla (e AlA

Abstract : 4aadall

Al A glae s Al Al b aadisall Jaoll 8 ((SO3 ) LSl 230y s 3 35 Al Gl 52l Canll (o ya
IR (10 1984 4l 45 o8 ) 481 jall dpulidll Cliial gall 3 43 7 samsall a) gl Al ol (and 4 331 J ol
Jall Gl I #3a) (ge Adlide ans dlalyy laaa (4:2:1) 5 (3:1.5:1) phadinl) Jaild ikl ol gl Al j
Gfblall Glas G lElaY) il oL Al 48 pead cplalall SSE el G55 0 % (2,1.5,1,0.5) padiaeal
LeDliay 43 )lia o 5y 28 emy s DG5S 962 Adlaly il e 9% (- 21.7 , - 15.4 ) liey Lluail) 5 8 Laalads)
dila) 5 % (26 -3 ) O gl Adline iy s el (e i€ ALl 5 diliaall Z3Y) (e AT dna )
o=l 13 dalladd saa o IS5 aihalal) S padiiaall cian) 035 00 %( 3,2,1.5,1 ) iy g (gl
V) Ll ) cuap dile 23 s e Ay slall Dl Al Bl e lagie S 535 48 el s a5 8 b
Leilie oy JS5 Bloai¥) 38 anady %2 N deal lle #30) (5 sinay Al Al bl 38 e S IS
S5 5 sS0el Ailiaal) Canilly s bl Adlal vie Lol (4:2:1) Aklal) b A0 13 Jiys (3:1.5:1) Aklal dma
G Glaw daa (4:2:1) ALl La gad 5 JlicaiV) 348 & daalal) (alidsy) uad Al il iy @ okl
salls sl Jle(3:1.5:1) s(4:2:1)blall 9% (-12.3, -17.3 Jmizs dpan el Llimil e J8) Blaaa
- 0ale %35 i S %2 le

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 Iragi 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 (11,1.5,2,3)% 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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claladlal) g dgilul) Q&Y 5 J glaadl
Jexinsall Cuiandl (5 slassll Judaill 2 ] a8 ) Jsaa

S5a8).8 .G | % 2alSY) (s sina LSV LS 5e
90 1984 4iul
----- 63.7 CaO
----- 21.2 SiO;
----- 4.9 FGQOg
----- 4.1 Al,03
5> 1.6 MgO
25 > 2.2 SO;
4 > 1.4 Goal) die il
15 > 0.89 Olasall ALl e o gall
1.02 - 0.66 0.81 gl gLl e
----- 49. 3 CsS
----- 24.8 C,S
35> 2.3 C:A
----- 13.8 C,AF
Jariusall Criandl 4y 5 5l Gl &) 2 68 ) Js2a
Bl 5 a8 ) A jal) ddal sall 3 gaa Cuianal) (pand il uasdll g ¢
1984
Sl
45 < 118 (4ady) Ay —)
10 > 3.1 (Rela) Gl — o
MPa Jazall Jaas
15< 18 Al 3 eny
23< 25 A 7 eny
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L1984 35 45 & 5.0 cin sy padesall ) S U 3 sl il (aibadll s ol Juladll 3 285 Json

Al 45 28 daal sl agan | 5Ll ol sall Ao ale Jaidl Gulie
ale 5 — 200444l / 1084 zisaill %
100 100 37.5
95 - 100 98 20 Jalall
30 - 60 40 10 il
0-10 2 5 oSl
0 0 2.36 sl
daial gall 25aa Uand dagiy A 5b el (atliadld)
73 salll oaiadll
------ 2.66 specific gravity —asll e ol o35 | 4kl
0.1> 0.08 % SO3 Oy Lo
0.4 % Water absorption sl (abaicl
1984 4l 45 & . 3. a2 (dal) ae il Al I 5L 5l (ailaddl s Jdaiall Jdaill 4 68 Jsas
Al 45 o8 ) ddal gall 2 gan | 3 lall ) sall Apis ale JAsd) ibia
2 o8,z il dddaia / 1984 zasaill %
% 100 100 10 il
90-100 97 4.75 Sl
75-100 89 2.36 Pl
55-90 72 1.18 pe
35-59 51 0.600
8-30 27 0.300
0-10 3 0.150
Lial gall 3 gan and dagii 45 58l pailiasll
735l
------ 2.63 specific gravityde Ul e sl o)) | paibadd)
0.5> 0.4 % SO5 oy s Ay gl il
1.8 % Water absorption sl (abaidl
@sbasll Jalasll : 6 a8 ) J gaa (Sikament) ¢ 55 Jeaiusall Galall (ailad 5 o8 5 Jaa
larisall (Gaaad) ) by HS) Glalal
Characteristics Description
LS al % o sinall Form Viscous liquid
Ca0 31.81 Color Dark brown
Fe20s 0.68 Relative 1.18 kg/ L at20 C
Si0, 8.68 density
Al>0s 1.40 Viscosity 128 + 3cpsat 20 C
SOs 42.30 PH value 10-8
MgO 0.98 Transport Not classified as dangerous
L.O.1. 14.15 dosage 0.6 — 3% by weight of cement depending
on desired workability and strength
Shelf life Up to 1 years
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361dﬁ@u&\ﬂ\:@%\)ﬁ\cm\ﬂ‘jpjﬁ\}d\Q%}&jf)}@bﬂ\ﬁw\t\yiUg,\g??g‘)djd_;

oY A | el YR paal) BlS ) pclill AlS ) BN e YW
b Al /g;.s / skl % |esindl| 9% [usinadl | % [ siaa) | AL | Ll
e

e % Adalal) Cian¥) | 23 [ 32/ axS | 23U | Ba/ axS | 3 | 3a/ aaS
Ciandl ()5
3.03 182 0.48 0.08 | 1140 0.4 570 2.2 380 Ag
3.78 182 0.48 0.08 | 1140 0.9 570 2.2 380 Al

4.53 182 0.48 0.08 | 1140 14 570 2.2 380 A,

5.28 182 0.48 0.08 | 1140 1.9 570 2.2 380 Az | Mix.A

6.03 182 0.48 0.08 | 1140 2.4 570 2.2 380 A, | 1153
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 As

5.05 198 0.48 0.08 | 1140 1.9 570 2.2 411 A7

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 Ao
5.56 208 0.48 0.08 | 1140 2.4 570 2.2 433 | Agp
4.53 171 0.45 0.08 | 1140 14 570 2.2 380 | Au
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 | Az

6.03 160 0.42 0.08 | 1140 2.4 570 2.2 380 | Ay

3.32 144 0.48 0.08 | 1200 04 600 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 B4
4.20 153 0.48 0.08 | 1200 0.9 600 2.2 318 Bs

5.08 156 0.48 0.08 | 1200 1.4 600 2.2 324 Be

5.03 159 0.48 0.08 | 1200 1.4 600 2.2 330 B

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 Bo
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 Bu
4.32 135 0.45 0.08 | 1200 0.9 600 2.2 300 B
5.32 135 0.45 0.08 | 1200 14 600 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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252857 Jlee S LliaiV) (5 sl lelead s Lol Ailiaal) ol sall 5 W ) e )5 Al Al cildalad) g1 3l (a8 a8 ) J s

0028 | Tam7 [ el | % caldl | 9 Glead) | 9S05 gaa | ALl | day
MPa MPa | i) | Olsce | Gisoe | oediladl | (sl L)
Ciian) CrianY) Jaoll (s | e/ a8

2930 | 19.92 | 0.48 0 0 0 0 Ao

31.85 | 21.37 | 048 0 0 0.5 6.73 | A

28.41 | 1939 | 0.48 0 0 1 1347 | A,

26.68 | 19.26 | 0.48 0 0 1.5 2021 | Ag

2538 | 1895 | 0.48 0 0 2 26.95 | A,

28.95 | 19.80 | 0.48 0 3 1 1347 | 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; |1:153
2954 | 20.13 | 0.48 0 10 1.5 20.21 | Ag

28.50 | 1958 | 0.48 0 12 2 26.95 | Ag

29.38 | 20.11 | 0.48 0 14 2 26.95 | A

2956 | 20.13 | 0.45 1 0 1 1347 | An

27.98 | 1958 | 0.43 1.5 0 1.5 20.21 | Agp

28.22 | 1966 | 0.43 2 0 1.5 20.21 | Ags

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

20.28 | 14.40 | 0.8 0 0 1 1418 | B,

19.17 | 1411 | 0.48 0 0 1.5 21.27 | Bs

1840 | 1381 | 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 | 1466 | 0.48 0 8 1 1418 | Bs

22.06 | 1488 | 0.8 0 10 1 1418 | By

21.66 | 1469 | 0.8 0 14 1.5 21.27 | Bs

21.76 | 1473 | 0.48 0 18 1.5 21.27 | By

20.03 | 1397 | 0.48 0 22 2 28.36 | By

20.32 | 1413 | 0.48 0 26 2 28.36 | Bu

2246 | 1515 | 0.5 1 0 0.5 7 B1

21.19 | 1466 | 0.5 1 0 1 1418 | Bis

19.94 | 1431 | 043 2 0 1.5 2127 | Bu

19.09 | 14.27 | 0.42 3 0 2 28.36 | Bis

111

CJLQ.\ Qmwdmdﬁ’aﬁﬁg\‘)ﬂ\ *




2014 / (e / Jg¥) anad) - yde AU alaall — draladl o3 S daals dlaa

0p JAdial ‘C)AJLA-“M

120

=0—% zisaill Hlall dus
W= % dsal gl eV asll L)

100 lﬂ i O Al gall _2Y) a2l il
80 \\
60

40

AN
0 NN
0 . . kl

37.5 20 10 5 2.36
Ol Al i) et ] A8 ) S pla el e

120

100
i U Fiaa sall Ll Y1 aall Ll
1 o e U b sall 5aY) 2l Ll
’ \\\0\

40 NN
20 I N

10 4.75 2.36 1.18 0.6 0.3 0.15
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