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Abstract

In this study, in order to develop organic-inorganic hybrid packaging materials(PM) of bike paths using i
blast furnace slag(BS) as industrial by-products, fundamental properties of organic-inorganic hybrid i
packaging materials were performed. Test result, the increase of Acryl emulsion polymer(AEP)/binder(B) i
ratios tends to delay the setting time, to increase the table flow, to decrease the strength by material i
segregation and to increase the length change. The optimal mix proportion of AEP decides on |
40%(AEP/B) due to workability and high strength. The increase of BS replacement ratios also tends to i
delay the setting time, to separate AEP from B and to decrease the strength by material segregation. i
When BS replacement ratios were lower than 40%, they are satisfied with goal properties. i
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to] A =2 FAA Q] 7%2F EAJ el AES A} Table 2 Design of experiment

ahH, of2e] ARAIREA AIPRLES U X8 ARSSH )
Factors Variables
AR 54¢ AusEn, $24 uua w221 0] . -
= g N ement Rapid harding cement
B, olad A 52 olgal] Bx g WS 9 e
Sk A =2 A il EHO}‘)% ﬁ B39k condition 20(Standard)
()
ooy Hat xIM7] == A JHEro| i Mixture | AEP/B(%)
2. 'IT'I‘7I == XI-I_j-I = —J'IEOXH 7H E—'I 7Hl:l factor [Series I ] 40, 45, 50, 55
Replacement

B o e oo B3} 217 =t I 2} 7)) © ul i

B it 7] B ARA =2 2739 A r?égsc of lyB)S 0. 10 20, 30, 40, 50
= HAog do FHofetar Aol Falgt 71E fF718Al [Series H"]
of thAAZ Bol AEEE ojadtelzH = e} oladt Fresh |- Table flow
o] #3158 "9l Acryl Emulsion Polymer(AEP), 533 Test - Setting time
hia % bRl A¥F H4¢ AP FIA wild,

) _ N o _ Test item| - Compressive strength
A3l #gido] T2 12EY T vELS AT Hardened Test |~ Bending strength

NELUT VR A AGRNES APEste] 4 - Bond strength

N - Length change

[Notes] BS:Blast furnace slag, C:RC+HMC+A
ARA = RC:Rapid hardening cement, MC:Micro cement,
A:Anhydrite, AEP:Acryl emulsion polymer
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Table 3 Mix proportion

A9, =8 0 e AHA ExE SR B
7} Brlssta, AREEA 71 At 2 mEY AF Unit weight (kg/m®)
& FE BAEC] dom, oldd A tkezs & symbol | AE0P B o
N ° AEP o

A AHNEES ARE A9 FE B g gAIZE Yo & RC|MC| A | s | BS
_8_/\43:..2 jﬂ-ﬂ%’l- 2= 9]y E A A 1 A=k E 3

9o AN F W] wRd A B A $Y 40% | 40 |530 403|456 | 201|353 | - | -
2 A&Hog o|FoiA & 5 Yk

B odze] aHol B BAS Table 13} 2ck S, 45% | 45 | 560|378 428 | 189|332 | - | -

I

HAA) AAA =2 BE KS 7)F0] g 1A o} & 50% | 50 |586|357|403|178|313| - | -
I Aol Ao ¥ Al © : =0 Z}77E] 2
it Eo’] EXOI_. ‘ﬂ'% ?jxﬂq X]'Xﬂ 7]77:7—'_ %I—OI—O% = 55% 55 610 | 337 | 382 | 169 | 296 _ _
A3

BS 0 40 | 529 | 406 | 377 { 208 | 330 | O 2

Table 1 Goal of Physical properties
BS 10 | 40 |529|352|327| 180|330 |132| 2

Factors Unit | Goal | Standard BS 20 | 40 |529|298 | 276 | 153 331 | 264 | 2
Table flow mm > 270 | KS F 2476 1l
BS 30 40 529 | 244 | 226 | 125 | 331 | 397 2
o initial | = 30| KSF 2476
Setting time | M T e BS 40 | 40 |529|190 | 176 | 97 331|529 | 2
Length change % 0.15 = KS F 2424 BS 50 40 529 | 136 | 126 | 70 | 331 | 662 2
Bending > 3 [Notes] AEP/B:Acryl emulsion polymer binder ratio,
3h - N/mri AEP:Acryl Emulsion Polymer, B:Binder
Compressive = 10 RC:Rapid hardening cement, MC:Micro cement,
Bending > 6 KS F 2476 A:Anhydrite, S:Fine aggregate
1day N/mri BS:Blast furnace slag, AD:Admixtures
Compressive = 12
Compressive | = 28 3 Al _‘|7H°
7day N/ AT
Bond =25 | KSF 4716 =s




31 A= Table 5 Properties of BS

_ e : : Activity index
Table 2 % 3& 2 A7) A|FAY & wigAke P Mgo | so; | -
o5 BE co g Ao o gl lem) 1 74ay | 28day | 91day

Ebd Zlojok f57] B9 ARHA =2 TAA NEs 9
sl &4 T vt} ok F=2)9] A wigs . 4°~°0 wogol 255 | 275 | 205 11002 | 402 | 002>
AR fgd wibel g o= FA9 ug sool TR E 0= 40= 10
(AEPB)& 40-55% = stom, ofad FA4S %Y < BS|4306| 2.90 70 103 | 117 | 5.61 1.00 | 0.007
THA ALY AL 71 iR st s nESd [Notes] KS:KS standard
I vERe] A x#8FS a3ty 8 712l 4 BS:Blast furnace slag

FE T el T S Wdes 714 vikin ]

Table 6 Physical properties of AEP
Aol gk n2s vEES 0~50% R el

10 %3 F71sldaL, SRS W] g 71sd & Solid (;O)Htent Vi(sccggi)ty oH
sAE 2% Welz Arksted 2 Bl oisl dEsiac
ARGt FYEAS 0CE APAY shack =7 215 10 y
3 [Notes] Solid content:dryer(135+3°C, 40min)

AP R 22X REEE S4E Hols &2 524 Viscosity:RVT #)1/ 10 rpm(at 25°C)
e Zgsgon, 45 meEe 5408 4EUE 9 pHpk meter
B, FARE B gowiste] S/l thste] HESII:

3.3 Al5{gpd

bo -

B AdeM ARSRE F7IAl vRId = S AXRe] £4

o|aAZ AIHESt F4A 9] 318h4 AJE-2 Table 49 2
o} 12&da vEES KS F 2563(EZZER 12&T
O v 3% WSS AlFoE 11 EAJL Table 59
2. 714 A= BA AFEQ] ola3d FAE O E
22 A2 Table 63 2t} w3, 32N 1A% 7 Fig. 1 Fresh state Test
FAE UZgelAd FIES FHARCE sk 22, A
AAE dRbHog AWES} AuA A 5o AAA=
AREEE WA Bk FEe] =X KTartaric acid)s, &
A el gelys ZYIEYIA BT ARSI,

a) Flow test b) Setting time

Table 4 Properties of Binder

Blaine| Density

Alea Fe203 CaO MgO 503 T102 8102 (crﬁ/g) (g/aﬁ)

RC|271| 2.6 |415| 2.1 |16.7| 1.3 | 4.7|5258| 2.80

MC|11.0| 1.3 |51.0| 48 | 1.9| - |29.0(8070| 2.93
A - |21 ]405| - |568| - 0.84530| 2.93
[Notes] RC:Rapid hardening cement, MC:Micro cement, A:Anhydrite c) Bond strength d) length change

Fig. 2 Hardened state Test
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