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Chemical Acidic Attack Resistance of Lightweight Concrete with
Additives

Abstract

This research was studied the effect of H,SO4(8%) , HCIl (8%) acidic and
wastewater(pH= 5.1, SO,~ = 850mg/L, CI'=750 mg/L , TDS = 2500 mg/L) on the
lightweight concrete by using limestone as lightweight aggregate and using the foam
material (LightCrete). Super plasticizers (SP) also used to enhance the properties of the
lightweight concrete. Studying the effect of acidic solution and wastewater was done by
calculating the percentage of decrease in weight and compressive strength of concrete
prisms (100 * 100 * 400) mm, where the small portion of the flexural modulus test was
submerged completely in the above solutions, and the salt rising was observed by
immersion (100) mm depth from the second portion of the prism in the above solutions.
Results show that the H,SO,4 have influence larger than HCI for the decrease of weight
on the normal concrete while the effect of HCI was larger than H,SO, on lightweight
concrete with limestone and its effect was less than H,SO,4 on the lightweight concrete
with foam. The results also shown that the effect of H,SO,4 on the normal concrete by
decreasing of compressive strength was less than the effect of HCI, while the effect of
H.SO, on foam lightweight concrete was large and its effects was small on lightweight
concrete containing SP and Limestone .The wastewater didn't shown significant effect
on the weight decrease percentage due to lack of concentration of sulfates and chlorides
in the wastewater, but for the loss of compressive strength, the results showed that the
wastewater does not significantly effect on the resistance of normal concrete and
lightweight concrete containing Limestone, while the effect was larger on lightweight
concrete with SP and Limestone used as fine and coarse aggregates and on lightweight
concrete with foam.

Key Words :lightweight concrete , sulfuric acid , Hydrochloric acid , (HRWRA) ,
foam material.
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(A8 5S) 5 1.3 (-0.S.)No.45-84 %mm 0.075 Jaie G pad) S5
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saall anlly panl) 7y :(3) Joan

ASTM C33-01 dialgall agas | % _alall aSlyiall Jaid) aaa
100 100 37.5 mm (11/2 in)
95 -100 90.52 25.0 mm (Lin)
25-60 33.67 12.5 mm (1/2 in)
0-10 3.22 4.75 mm (No. 4)
0-5 1.09 2.36 mm (No.8)

Sl puanlly puanll Alially L5l (ailadl:(4) Jsia

ddal gall 3 gaa oeadl) il dda) gall Laldlf
---------- 26 ASTM C128-01 el 23
————————— 23 ASTM C128-01 %o palusiaVl
---------- 1593 ASTM C29/C29M/97 kg/m®, Gilall )35l )il
(A ,5)0.5 0.08 (1.0.S.)No.45-84 S03, % iyl (s5iaa

MOHRWRA (superplasticizer) - Sikament ©® FFN) Zaili)) clalall clialse :(5) Jsa

superplasticizer 4w i Ll
(S ]
o ouilaia Jil sl
1.2-1.24 kg /I, at 20 C° Lol 28
6.42 pH iad
-5¢° VNI
20 % 0.1 oe S U 5 KU Gl 5 i
%7 oo S8 Na,0% (A8l a 533 suall 330 )

ASTM C330 Ziualgall 353a %o siad) aS) el Jadall aaa
95— 100 100 25.0 mm (L in)
25— 60 35.82 12.5 mm (1/2)
0-10 954 4.75 mm (No. 4)

(LWFA) 1o ol aniiaal gl jaall 2505 :(7) Jsaa

ASTM C330-00 4iwalgall 392a %o sdad) pS) all Jaall aaa
100 100 9.5 mm (3/8in)
85 - 100 90.38 4.75 mm (No. 4)
40 - 80 66.83 1.18 mm (No. 16)
10 -35 15.89 300 pm ( No.50)
5-25 6.09 150 um ( No.100)

aoliy (i plS S pakiuall gpall aall Aibieslly Bl pailadl : (8) dsss

% ssiaall LSy
65.41 SiO,
8.87 CaO
0.31 SO3
2.09 Fe,O3
6.79 Gypsum
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(Sika® lightcrete 1- 50)aysé ) 3alall Axibaslly Al 3dl (aibadl) £(9) Jsia

Sika® lightcrete 1- 50 Al Al 3l dualal
Gele il Jila sl
speaial elsell elia Jilu 5hasSl) (5
1,0075 - 1,0175 kg/I , at 20 C° FEN
9-11 o] JEONT
-5C° eV ddads
o~ ¢ 0.1% e S BN RSP SESPIREEE

8] il gall 4558l Al ) i) ciliga £(10) Jgaa

28

Sp% Lc% LWFA/C
from from
Sample Crush | cement cement
No. Cement | Sand/C Limestone/C | stone/C | weight W/C | Gravel/C | weight
LWC1 1 0.582 2.616 0 0 0.487 0 0 0
LWC2 1 0.584 2.375 0 1 0.329 0 0 0
LWC3 1 0.584 2.375 0 2 0.365 0 0 0
LWC4 1 0.584 2.375 0 3 0.343 0 0 0
LWC5 1 1.194 0 2.602 1 0.261 0 1 0
LWC6 1 0 2.385 0 3 0.356 0 0 0.585
LWCT7 1 1.195 0 2.6 0 0.37 0 1 0
LWCS8 1 1.194 0 2.602 0 0.359 0 2 0
R 1 13 0 0 0 0.399 3 0 0

29

Hy80, aala 4 LIS §) gaitall 7 SLaill Blicai¥) Aasliag ¢3slls buaill Aypiall Lpuail: (11) Jgta

Agsial dopeadl) | (lailly (3 A Ay gial) Aol Ay gial) dpddl ity (5,81 2y ial) Al
| Foisl lalill | rdaiey) AlwAl) o ity | FFaaslially lalill |t ialiey) luAd) oo daglially
7 dsadll

LWC1 7.4 0 34.248 0.155
LWC2 6.7 9.4 20.8 0.486
LWC3 54 27 20.569 0.492
LWC4 5 324 3.525 0.913
LWC5 22 -197.2 35.189 0.131
LWC6 2.3 68.9 49.765 -0.227
LWC7 2.7 63.5 26.426 0.348
Lwe8 23 -210.8 55.596 -0.371
R 7.4 0 40.537 0

100%( Jsbaally el U8 35l ¢33 /( Jbaally saill 3ns g 35adl (555 = slaally ail) U8 350l (535) )= cipsle sl sl et
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il U8 g 3paill i) Aaglia [slaally pard) any g 3paill Bliiad ) Raglia — skl e o 3paill Jaliad) aslia )= Faslially (leaill A giall Al ##
e o ' 100*(Jstaalls
sl (g 2pall 3l (Lol il Aul) — palieW) ALl (535l laiill yghall dasall)) = Lalie¥) A3 e o3l laily 3 all A shall sl
o 100 ( Gustie ) a3l o5l oluakill &)

Raglially sl &y iall Al — Halie V) Aloall daglially loaiill dgghall dsnall)) = Auslie¥) Al 2V e daslially Gleaiilly (Al A ghall sl **

100 ( Asiie¥) Hilall aglially olaabil sshall dpmll /(g 35ail

. HCI (asla 8 LS 5) garal) g Haill Jalicai¥) Aagliag ¢y sty ooluaill Aygial) Ageadll £(12) Jsia

o Lgial) Apeadl) | lualilly (3 A0 4 gial) Apaadl Asial) Ayl Oluailly (g AL Aypiall dpaadl

gisadl | Qlslh glalll | LoV Ailuwdl) o sl | Aaslially Glalill | dalie) Ailwdd) ce daglially
LWC1 8.7 64.100 51.196 -1.17

LWC2 15 -183 26.5 47.6

LWC3 8.6 -62.2 34.848 31.1

LWC4 8.5 -60.3 36.264 28.33

LWC5 7.2 -35.8 100 -97.6

LWC6 24 -352.8 77.891 -53.9

LWC7 7.1 -33.9 33.889 33

LwWCs8 7.6 -43.3 37.814 25.2

R 5.3 0 50.6 0

LAl ol & LIS §) gaieall 7 3laill Jaliuiady) dagliag ()5 ol lualill 4giall Lpcail) = (13) Jgaa
Ly S Aaala Ll Jaral s lial)

R Aggial) duudl) Gl Sl Sl Olalill Ay gial) dpedt) GoAll Eagia) Lol
sl o, R e e 08 Aaslially Glalilly

Agalte ) Alwad) o dgalsey) Ll Al
LWCI 0.12 71.4 5.508 16.4
Lwc2 0.35 -400 6.882 4.3
LWC3 0.5 -614 17.703 -168.5
LwcC4 0.7 -900 17.293 -162.2
LWC5 0.6 -757.1 8.585 -30.2
LWC6 0.9 -1185.7 51.530 -681.5
tx? 0.2 -185.7 20.5 -210.9

0 6.593 0




