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A study on the Mechanical Properties of Concrete using Electronic Waste as Fine
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Abstract: The quantities of electronic waste have been increased rapidly, and was caused variety problems such as environmental pollution or dissipation
of resource. So, it needed to development of recycling technology about heavy metal in the electronic waste. Meanwhile, filler material (concrete or
mortar) was used for shielding radioactive waste, however, it did not used materials that it is proved radiation shielding performance. So, there is a

lack of confidence in the shielding performance. Therefore, in this paper, mechanical properties of concrete was evaluated for the applicability using

electronic waste as fine aggregate of filler material. From the test results, compressive and flexural strength and elasticity modulus and the micro pore
in the 1lm range was significantly affected by substitution of electronic waste, however, it could be improved the performance by using mineral
admixture as binder. So, it is shown that the electronic waste could be applicable as fine aggregate of filler material.
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Table 1 Test variables

Item Content
W/B ratio 35%, 45%, 55%

Mineral admixture Fly ash(20%), Blast Furnance Slag(50%)
(replacement ratio) (at W/B 45%)

Waste glass

0,
substitution ratio 0, 50, 100(%)

&100x200 mm
(Compressive strength, Elastic modulus)
100x100%400 mm(Flexural strength)
10 g(Micro pore structure)

Water curing (20+3°C)

Specimen size

Curing condition

Table 2 Physical and chemical properties of the binders

. Material (b pao BFS
Properties
. Specific gravity 3.15 2.34 2.82
Physical . )

Blaine(cm?/g) 3,200 3,700 4,000

SiO, 2136  52.83 31.85

ALO; 5.03 18.08 14.55

] Fe,0; 3.31 7.74 0.59
Ch‘z’%cal Ca0 63.18 595 34.95
MgO 2.89 1.43 5.63

SOs 2.30 0.01 2.97

LOI 1.40 6.14 0.60
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Table 3 Physical properties of all of the aggregate

Density Absorption

Type (glem’) %) FM.

Fine 2.6 1.07 2.79

Coarse 2.68 1.35 6.86

Heavy weight waste glass 3.0 0 332

Table 4 Fineness modulus of fine aggregate

Substitution ratio 0 50 100
F.M. 2.79 3.06 3.32

J. Korea Inst. Struct. Maint. Insp. 91



Table 5 Concrete mix proportions

W/B SR Unit weight(kg/m®)

Type
P ) (% W C G S HG FA BFS

350PC-N 35 0 167 477 999 673 - - -
350PC-H 35 50 167 477 999 337 388 - -
350PC-A 35 100 167 477 999 - 777 - -
450PC-N 45 0 170 378 1008 738 - - -
450PC-H 45 50 170 378 1008 369 426 - -
450PC-A 45 100 170 378 1008 - 851 - -
550PC-N 55 0 173 315 998 792 - - -
550PC-H 55 50 173 315 998 396 457 - -

550PC-A 55 100 173 315 998 - 914 - -
FA20-N 45 0 170 302 9% 729 - 76 -
FA20-H 45 50 170 302 996 364 420 76 -
FA20-A 45 100 170 302 996 - 841 76 -
BFS50-N 45 0 170 189 971 713 - - 189
BFS50-H 45 50 170 189 971 357 421 - 189
BFS50-A 45 100 170 189 971 - 842 - 189

*S.R : Substitution ratio of heavy weight waste glass

Fig. 1 Photo of compressive strength test

242 373 =

THUE FH{EE TYS 2P ES] IR =
KS F 2408(Z 22 EQ] & A= AlF ) E o] 83}
s o 2 A AIBF T

243 FFEXE
£ AFolM = A=} TR S sk $
St U v Al| = F-3E(Micropore-size-distribution) S ASTM
D 428401] AT G244 (Mercury Intrusion Porosimetry)

°2 Z43ith

92 SRPEZSIICHSA|IR2|FEHE] =27 M 223 F2E(2018. 3)

[ |7days [ 28days I 91days
34, 35.1

Compressive strength (MPa)

"~ 3sopcN 450PC-N 550PC-N FA20.N BFS50-N
Type

(a) Non-Substitution

[ | 7days [ 28days I 91days

30.7

Compressive strength (MPa)

"~ 350PCH 450PC-H 550PC-H FAZ0-H BFS50-H
Type

(b) Substitution Ratio : 50%

Tdays [ 28days [l 91days

Compressive strength (MPa)

" sopca 450PC-A 550PC-A . BFSG0-A
Type

(c) Substitution Ratio : 100%

Fig. 2 Results of compressive strength
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Fig. 3 Results of flexural strength
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