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Abstract

Epoxy resin adhesives are currently used as adhesives in buildings. Epoxy resin adhesives, which are organic
materials, generate harmful substances when producing adhesives, and toxic substances are high in the residential
space after installation. In addition, a large amount of carbon monoxide generated from organic materials in the case
of a building fire leads to personal injury. This study evaluates the feasibility of inorganic adhesives using pure
morganic materials such as magnesia, phosphate, and borax as inorganic adhesives to replace existing organic
adhesives. As a result of the experiment on the selection of adequate phosphate and the characteristics of the addition
rate of borax used as a retarder, the potassium phosphate monobasic was obtained as a suitable phosphate and the
characteristics according to the borax addition rate were compared with the quality standard of KS F 4923 The
hardening shrinkage and heat change rate satisfied the quality standards. The tensile strength was satisfactory when
the borax addition rate was 4% or more, but the adhesive strength did not meet the quality standards. Further studies

are needed to improve adhesion strength.
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Table 1. Quality standard of epoxy resin adhesive

Test Adhesive Rate of Rate of Tensile
condition strength harden heat strength
(MPa) shrinkage (%) change (%) (MPa)

Standard 3.0 or 3 or less 5 or less 1.0 or
condition higher higher
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Figure 1. Epoxy curing mechanism

MgO+XHsPO,+5H,0 = MgXPO, - 6H,0 ——4)(1)

3. A43AE o By

2 S 7189 7] AR TS Hekshr| Qlelf %
AR e Al A= AR IR, A, BAF S
= AMEsto] ARk dlgat QIAME ) A7 18RS 5l
Wl 257 B95 S8 77| A2 NS S1ek A
ot} olF R 7|2 EA AR IHRES] A=A A
Qlet QUFAS] T Al E(NHAHPO,), A1
ZE(KHPOy), A1MRIERE(NaHPOy)O&E Z 3714
AYB3IGIEE, 4 AEAS] R0} AN S Slo) 71T
AL SAEA, s 9 FAEE BISIICHI).

i

o =27



r

0] Aol hTdlAo} QLI AIES) 2
67 S48 B804 U 1 875 A el
uhe ZRRbAIIo] thet Al Al o] dhvs
Bl w2 WAk AR et AR ATE A
gfste] Ao} QA HEA] BA HES stel
2AUE TR W4G oJEA] 2A(KS F 4923)°] o)A
slol MHAYTE, A3 £5F, YT L 1DAIES
Zsigon T 79l RAkE QAeks HAY B8
§emo] upeh 44 S WS A9E 97 W] chafet
Wl TefskA QSRS BYEE St

Moo rhr
J@

311 71249 (44 A8 44 A7)

7ZABE vhIAlol QARAS B3 F7] HEA
pus a@f& QAR S 915k AFO AL,
ALQUIAE, AIMIEES 5 71 SRl det A3
ok 2 U9 5% 9 891e Table 20 ehfY]
o]A 9] AlYS B2 W/B+ 50% & A 5ITY
ARG A 1A, A|1QAREE W A1l
UER 2 /x= A].,Q_o].oriocq 77ko] H7hg-o £ols)

7 20, 30, 40, 50, 60 (%)Z AFL AA|5 }giq %75
AL 91 BAL] A7 A% 151

APL A

o
O
Tr‘
Oﬁ
rlo

Table 2. Factors and levels of fundamental experiment

Factors Experimental levels
W/B 50 (wt.%) 1
Binder Magnesium oxide 1
Phosphate type KHPOs4, NaH:POs, NHiHPO4 3
Phosphate ratio 20, 30, 40, 50, 60 (wt.%) 5
Borax ratio 4 (Wt.%) 1
Curing condition ~ Temperature(25+2)C, Humidity(60+5)% 1
Test content Compressive strength, Pot life 2
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Table 3. Factors and levels of main experiment

Factors Experimental levels
W/B 50 (wt.%) 1
Binder Magnesium oxide 1
KHPO4 ratio 50 (wt.%) 1
Borax ratio 3,35, 4, 45 5 (Wt.%) 5
coCrl]Jc;ii?icg)n Temperature(25+2)C, Humidity(60+5)% 1

Compressive strength, Flexural strength,

Test contents Pot life, Adhesive strength, Tensile 7

strength, Rate of harden shrinkage,
Rate of heat change,
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MgO+KH,PO,+5H:0 — MgKPO; - 6HO ———— 2)(3)

MgO+NaH,PO+5H,0 — MgNaPO; - 6H0 —— 4J(4)

Table 4. Properties of used materials

’ Density Fineness Purity
Materials (glem’) (cm?/g) (%)
MgO" 342 3,539 98
Borax 1.73 - 99.9
1) MgO: Magnesium oxide
Table 5. Properties of phosphate
Purity pH Sulfate
Type %) (1%sol'n) Iron (FE) (SOs. %) Appearance
KHPO," 980 4.2-47 0.0t 0.02  White Crystal
NaHPO,? 980 4.3-439 0.5 - White powder
NH,H.PO,” 980 43-50 0.05 0.05  White Crystal

1) KHPO,: Potassium phosphate, 2) NaH.PO4: Sodium phosphate
3) NHsH2PO4: Ammonium dihydrophosphate
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Figure 7. Hardening shapes according to phosphate types
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