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Chemical resistance of Non-Sintered Cement Mortar using
Inorganic Industrial Wastes as activator
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ABSTRACT

If cement can be manufactured with industrial byproducts such as granulated blast furnace
slag(GBFS), phosphogypsum(PG), and waste lime(WL) instead of clinker as its counterproposal,
there would be many advantages, including maximum use of these industrial byproducts for high
value-added resources, conservation of natural resources and energy by omitting the use of
clinker, minimized environmental pollution problems caused by CO: discharge, and reduction of the
production cost. This research investigates the chemical resistance of NSC mortar added PG and
WL to GBFS as sulfate and alkali activators. The result of experiment of chemical resistance,
showed that NSC is very excellent in acid resistance and seawater resistanc. Such a reasons are
that the hydrate like CSH gel and ettringite formed dense pore structure of NSC matrix.
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Table 1 Chemical composition and physical properties of raw materials.

W Oxide composition(%) Blai Specific
Type Si0, | Al | CaO | FesO3 | MgO [ NaO | KO | POs | TiO; | SO | LOI | (gfem) | gravity

GBFS | 3476 1450 | 4171 | 048 | 687 | 014 (044 | 003 | 062 | 013 0.23 4600 291
APG 134 | 012 14097 004 - 0.06 - 064 | 006 | 5493 [ 081 4300 2.8
DPG 108 | 007 13228 021 | 006 - - 058 | 004 | 4329 | 237 4,100 2.36
SL 019 |68 ] 012 | 1.03 - - - 003 [ 113 | 3151 5,400 221
WL 488 | 162 [4212] 13 | 68 | 011 {18 002 [ 002 | 312 | 3317 4100 2.22
OPC 208 539 |6473] 238 | 1561 | 027 | 0.2 - 133 | 166 2.04 3,300 315
A 22 A&y Table 2 Mix proportions of non-sintered cement.
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Fig. 1 Mass change of mortars with different NSCs during immersion in acid solutions.
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Fig. 2 Compressive strength and flexural strength of mortars using various NCSs with
elapsed immersion period in tap water and artificial sea water.

20059 % 71 stawuEs] =23 609



53] OPCY A% A AF 90UdA ZE7t Aststs A Holn AP 1doMe] ¢EAzE
36MPaZ 238 dA A 2899 4EA=HTAE o 15% 0|4 A Uehdch 2 o OPCY
ZABE F CS 2 CS9 Feutgoz AAY Ca(OHR/t A5 9 SO& 2 Mg” ol 23 w3t
o CaSOs- 2H,0 2 Mg(OH):E AAsmzd Zadee 2x72E A8AI7 Wiz Y7480,
a8y NSCO A$ A AYol AFAFe) wet A&Hoz Ayt FAHE AT Ugde ¢ 4
Ed ol WyzAe WA 5 Fo fHelLe AT gAY Byt o A F
Ca(OH)27t R4 A &7 W&o #14 F9 SOF 2 Mg” ol &3 w88 @7 gEez Bwodt
NSC2, NSC3¢] ZA$ol® NSC13 A9 48 E4& HAdon AFs5d 1d A48 NSC1 Z2g
29 }EREE 67MPa, BFol AANE Ao ¢EATE 72MPaz Uehd %HH" Ao o
ZEAS 48 A B4 gL ez gyt Awnyoz AAREE YEPES FAS A¥S B
olm NSC9 %< OPCel uls}oq 453 22 YAES Yy
Wl z8u AREY S FEAT vstd AFH G %0

—o—orcC : : O

AP AWE Reehze BAE Asgo YRBEA W sllemt i B
o 2A W& ¥ & Utk RI=="- BN S

Fig. 32 g5 X3 R2g29 4H3Ed da AF
el FAF 229 FTEE HATANATDORHRE
Hehfol Ad Rozw JAAH #ALle] OPC R
29 DF7} NSC 22el2it aA vetds ¢ ¢ Aok @&
B ONSCH A4, 271 AAARAN A5 Fajoled o
Mgy Eo EH $ASY Taded FIL Aust
37 Q7] WEel WA MY 282749 DFA &) &
oz yEgoen Hx A 19dA OPC ZZE=ze DF= Fig. 3 Deterioration factor of cement

H 28 90 180 360
tmmersion Period(days)

269"/1)*] NSC y_ae}eﬂ 54~66%Xct 2+t 4~5ue) = mortar with type of cement
2 & Jeds 4 5 g
4 2=

D W3y 2827 NSCE ol 88 ZAE OPCeHE: o83 ZstAd nldte F7l4t 58 FoA
2 N3

[+
ok
K
¥
)
)

2) OPCe} A% d3dls AN Aol Aol wet B=ot Fasgon NSC B¢ o
Aol ATl wet A&Ho2 AEst UYL ol WRzAo B} A% F
o AF7 gAY BY ol $87AA F CaOHt AHFR %7) g a5 Fo

Mg” ol&3 wgslx ¥7] WEes gud

3) AFsFol WX OPCY AsAAATE AA AY 1ol A 269%2H NSC R2EF29) 54~66%H

o oF 4~5ule) £& 3 JEhATH

L
Jo
&
2,
o

S
w
1%

by
¥

Skl
1) 4%, “A4d0718 8 o184 vlag AWE § Eagee £, 350 HAEAEE, 2004. 2
2) 2%A, BAF, IGRAAES o83 FEYA AHES J12H 54, FSEIYERY, Al47, A2, 2002

610 AWE



