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Hydration Reaction of Non—Sintering Cement using Waste Gypsum
and Waste Lime with Activators
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ABSTRACT

This study aims to manufacture non-sintering cement(NSC) by adding phosphogypsum(PG) and
waste lime(WL) to granulated blast furnace slag(GBFS) as sulfate and alkali activators. This
study also investigates the basic physical properties and hydration reaction of NSC, and evaluates
its reusing possibility as construction material.

Results obtained from this study have shown that GBFS was affected by SOs in waste PG
and stimuli under wet condition, left slag components, created Ettringite and CSH gels, and
eventually started being hydrated. These hydrated creations formed dense structures like CSH
based on Ettringite and contributed in allowing the mortar to reveal high strength.

1LME

A FdME of 2500TES HAMM R R 3B0HES] HA st E85A] R HIIEE ERS HAH
of e HAeld ol A2z} vl¢ A2 dFoldt B F 247t: FHL AHE JAY HF & ¢
o] @ Aoz JdAsed AMAY AYME Fage 2047 297AA oid 25~58% Ax F7H7F dAdEH SlojA
nEAHMS E5a AHME £29 F7HE Al SRV AsAME oldstdad wlEe] AU A¥ Y Al
dES] side] o ¥ oz AlgHch & A7 &I AT R A4S E UG H 4tE AFA=
olf3tdd B4 AMEE AzY F A XRD, DTA, pH, SEM #4¢ B3 889 A4A4H, 7, 44
F & etetnal g

2. HEAE F Yy

21 A AR

A4 AAMENSC)2l AZE Y8 n2&da sEYGBFS)H #3is FE& 9% 249 AFHRe N
Atg A zA Hr7le22 wiEEHE HAMNLPGE, 42 AZAZE THE 243(SL) 223 DA
20 8(NaxCOs) A2 FAF AZER wigsHEs ANIHWL)IE AHS3SIH PG 05% 43 58 20T
A 5% B¢ AHEH o olg M3 FEAF PG v&L FTAE 4% Aok AH, FAed PGE 480C
oA Eias 03 F4AT(APG) AEi9 80CAA Ax% & o454 1(DPG) AHl2 HolAA pjEisid Aty
st WLE ulEdeie] A NTAA 14 A2 F vt ALEE G AHSAsY B - 883 43
2 Table 19 “Ebd A3 2o

+ AR, AFUSGE A5 - SATHR P4}, Tohaa
o AHY, WEYRE A5 - SAFHE TS5, T

232 ARIE



Table 1 Chemical composition and physical properties of raw materials.
tem Oxide composition(%) Blaing | Specific

Type Si0; | AlbO; | CaO | FeOs [ MgO [ NawO [ KO [ POs [ Tio | SO | LOL | (gfem) | gravity
GBFS | 3476 1450 |a171 | 048 1687 ] 014 |04 003 | 062 | 013 | 023 4,600 291
APG | 134 ] 012 497 o | - Jo0e | - | 064 | 005 | 5498 | 081 4,300 2.88
DPG [ 108 | oo7 (2R 021 [ 006 [ - - [ 058 {004 | 4329 | 237 [ 410 236
SL 019 || 012 | L8] - - - Jom| 113 | 3151 | 5400 227
WL A% | 162 | 4212 135 | 689 | o1l |18 02 [0 | 312 | 17 | 410 22
OPC |08 539 |6473] 238 | 151 [ 027 1oy - 1133 16 | 204 | 330 315
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Fig. 4 DTA curves of cement pastes with different curing ages.
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