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Abstract The durability of concrete structures deteriorates due to the corrosion of rebars and concrete
deterioration by harmful ions (COs>, Cl', SO4) penetrating and diffusing from the outside into concrete.
Therefore, the use of surface-protection finishing mortar is very important for preventing or delaying
the deterioration of concrete. In this study, the possibility of the prevention of deterioration or delay
of deterioration of concrete was investigated using natural latex modified with silica sol and calcium
ions for cement mortar, which can be used to repair the mortar of deteriorated concrete or for finishing
the mortar of concrete. As a result, fine calcium silicate hydrate was formed in the pores of the cement
material due to the calcium ions and silica sol components contained in the modified latex component
that reduce the pore distribution of the cement mortar, thereby reducing the penetration and diffusion
of harmful ions (Cngf, CI', and SO4%). Furthermore, the latex component was found to be present in the

pores of the cement to improve the alkali resistance and carbonation resistance.
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Table 1. Physical properties of silica sol

. Water X
(il,t?/z) content Weight pH Pil;tzl(:e Appearance
0,
(wt%)
30 30 1.2 9~105 10nm Clarity
ot

\’ -%’OH

Fig. 2. The structure of silica sol
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Table 2, 3°] YeRHATE

Table 2. Chemical composition of OPC

SiO: ALO: | CaO | MgO | SOs | K:O | NaO FeQ

2109 484 | 38 | 332 | 30 | 113 | 029 239

Table 3. Physical properties of OPC

Setting time Compressive strength
Soecif Blaine of mortar(MPa)
peciiic specific
g(:FZ%Vét)Y surface Initial Final
(em?/e) ( ;E; ) st (b) 3d 7d 28d
3.15 3300 240 7 19.6 22.8 37.8

2.2.5 TH=H
FEA = FAKsize : 0.25~0.6 mm)E ARE5FHoH
E8% AZS Table 40 YEILE

Table 4. Properties of Fine Aggregate

Max. Unit Specific Water Solid volume
size weight gravity absorption percentage
(mm) (ke/D) (20 ©) ) )

1.2 1.5 2.62 0.40 58.1

2.2.6 Calcium Aluminate Compound

Calcium Aluminate Compound (°JSICAC)= Al
7 €25 ofEnto] FHOZ BAAA Fsto] A

717

ZEE 12Ca0-7A1L0s3A Calcium Aluminate S}3HE
24 sistad 9 2214 542 Table 5 9 6of teh]
St

Table 5. Physical properties of CAC

Density(g/cm®) Blaine(cm®/g) LOI(%)
2.96 5,150 -2.75
Table 6. Chemical composition of CAC
(Unit: wt%)
SiO, ALOs Fe.0s CaO MgO SOs F f-CaO

8.46 25.8 1.53 53.10 6.82 2.68 0.613

2.3 HigtEA

B H2Eg29] Higk2 Table 7 o] vigsttt.
Binder= ¥S4T < flotd A% £3419 &
£ A] olgmolx] FHHoz ARHE Calcium
Aluminate Compound(CAC)E ARE5F o, OPCQI-
CACY H]&2 95 : 5 Wt%h)Z ottt Eeh B4 12
El2 (Repair Mortar, °]3F RM)Q] EAS H|W35H7] 9
Sto] AJHIETE ALESH R E2EE (RMO)E H]I tiide=
staict.

Table 7. Mix design of complement mortar
RMD | RMI | RM2 | RM3 | RMA | RMS
orC 95

CAC 5

ML | 0 | 100 ]| © 0 | 9 | 80
AD” | 1C 0 0 [ 100] O 5 0 | AP
ss 0 0 0 [100] 5 | 10
B:S™ 1:3

wW/B™ Flow 170+5 mm

B* Binder, AD**: Admixture, B:S***:Binder:Sand
W/B***: Water/Binder, A/B****: Admixture:Binder

Notes
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