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Abstract

This study was carried out to investigate the possibility of using basalt powder sludge instead of sand in a normal
cement dry mortar as a way to recycle basalt powder sludge, which is a waste product from the manufacturing a
process of basalt in Jeju. Basic performance evaluations of the dry mortar material included a compressive strength
test, a flexural strength test, and SEM to observe the micro structure. The compressive and flexural strengths were
increased to a replacement ratio of 219 of basalt powder sludge, whereby a strength enhancement of about 40%
greater than that of normal dry mortar was shown. However, the creation of hydration products affected the
replacement ratio of the basalt powder sludge. The possibility of using basalt powder sludge waste was identified in
this study, and results showed that the basalt powder sludge waste could be used as a material for a secondary
product of concrete.
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Table 1. Chemical composition of cement, granite powder sludge and basalt powder sludge

Chemical composition(%)

Specimens SO, Al,Os3 FexOs Ca0 MgO NazO KO SOs lg.loss
Portland cement 20.3 6.2 32 62.4 30 - - 20 1.9
Granite powder sludge from
normal stone 721 16.7 1.8 1.5 0.4 3.49 3.50 - 06
Basalt powder sludge 52.6 14.6 1.1 8.3 6.3 2.8 1.0 - -
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Figure 1 Production of basalt powder sludge A, Heg 52 JTOMHGRIEIYE T4, Bl 5o
2 SEE, a5 A1) o] Rakeat gole W
2. % A9 EA 5= ol8RE AR = BEE AREE BEETh
E3 FU8AR B ARk 5o EEE7|E S
2.1 82 2o A ERE, EFAEC] WMHAEE, delolERY, YRR
Amgke. AL F BEoroR gEA Q4 e W, HAE, AERES Bt Egelol gt ¥, ¢
2, ARPE 40~7002 G Fi= Sy, Wl oL g nlsizo] BRdeAY ARt FAR ARt
2.9~3.17%wolck, 3K} F 7V de] EaEsp] ool
ozt 29, fejuete] del-gnd, s gt 23l APARI] Bt & sie Sl AERE S &
1= i), ok Apewol Wol HEeks WRGRe 1| §AA B/IFOE M AANTE AR A2l oz
Yo BEul WAl o] Fom sHo| Wl BARE 4 9l Mol 23RS AR S bk
thz o] uke. 7o] EAJolr} ojo} AR A=A, Kim et al.[62 RS

AJEEA Ao}, A Yufct thas zJol= QAN
ol AR shetrAde SiOAFEC] 72.1%, AlOsgEo]
16.7%, CaO*dE-0] 1.5%=4 8REge] nlxj= CaOf]
gl wie- A ke war qlrk b, Al EFe

o
AgeAle] 49 Aguitt v Aol= WA 4 3le

5T
L ARFRdES] SIOAdEe] oF 52.6%, AlyOsdEo]

14.6%, Z12J3L CaO/dxtol 8,3%=A] “Jualgo] GHHAA
F 2oR1S
juire}

Soo} the AJolg A0 et AR
MR 5 5] TL 8 3%
(e]

o 7]osk= CaO7}t

SRSl Qlok T3t duk AR SR ETE AR]9E S50t
e EeAle 25T PR30 JFS VA= Si0r ¥ AlOs
< UF SRptal Q7] wiEel AR AEEeAE Bl
=

=29 AR diAE B 7IE Fuigel vis) AR

132

SR HjHES AME 299
7Fs43S 93it) Song et al.[7]
=29 -5} ZAeddEAo
AEEHAo] izt A== Kim
53 B4 9 -gxikto] gl

Bhatty and Reid[8]=

SOl 2] YSEEA
ARATE bt 3lom, Tayl9)=

o HHsf weA
ol AMIES] =40l s A7 st Ais

HEIRES B3 v e, = 1970ddiRE |



=

= ARFSPEA 1990u ol =

e o] w7 e At

ZAES AZgo| digt
L AYAUBL w7l =A2]A

o o) wR, Sext EaE ARAl) A 2
Tlolle WS ST} T St LK) o

==
H

N8 6kl Qlr}, s 2798 Ee AEA Algo] 10%5 doH 737t ashal, tiAlE 20% oV
B2A AEEA] T fAES S8k SE sk Qith1]. ofMe Uit AMIE EEET @35]d vt Akl E4
oo EafolZere] j&ae AWE o] oF & meir) 3 gyl M8 AEAURE ot Ao} o
15%°] e ez s ARl HSAjolt), o & R AEETA[0|L, Table 104 Hzo] 7] A&
2ha, SefolEEe) AMSE Hefe] YRS dRQF AEE SR AR o7t Sl w2 AoflAe 7|2
HAIZ A 4= oW, AR ARSHRE e AFEIH21E EEk] 20% AR e AR &1
A RS EHE = R AoE wekEny ol A X9 SRHIES & o ARl 1 olelldE 10% ©
FoF AE EuRE 28st] A= S e 3, = S3lES HEsl9itt. AFARR Table 29F 2L,
AR AEEHRIE Aesk= oA HAYek= AAIA gujeolA AHES} Befo] wighl= 1 1 32 A& AR
SAT A 2AS 2 5 9 Aol Mol WY iAo ujahlE 1 30 TSl
oF AAPE 23 G BHN WA} EE Sole WEEA
=9 0]831 AZ/ T o]Fox|1 it Table 2. Design of experiment
EERe ASAw 71 7 REA R AMEE= AR Experiment factors Contents Curing days
o SPRA|, BAol BN e} mefE Aol Mix proporton 1 S e e s
=3 A Aol ARgEIRleH, FZolle EIA AME Mortar liuidity 140mm ~ 150mm -
- - Water-cement ratio 0.5 and 0.55 -
5] _‘:_ HERO = 5
EEH7]' O]U] HH?:I E]Oi }\(])]A\_]_—E]L Ea—O]E == —l‘i }\]‘g_o]‘ Micro structure Xfray diffraction 32 ogel
1 9t uEA trfo|EER] SR ANIEA EEt analysis method ~ Scanning electron microscope =
- - g N Compressive strength test 3, 7
/—‘%]XH‘SHZ]QJ le;g HHELH]—% Ego]‘:ﬂ-, %%Lj\g}ﬂ——% %J— =3 Estimation method Flexural strength test 1421 28
A7} o|Fo|Xthy, A4 F7P7EA] ddel E=gol €
Aow B g A | B sele] ERlge Leias A
& Z3SHA] oF= 0% 3%, 6%, 9%, 12%, 15%, 18%,
3. AEAEY ¢ 4 21%, 30%, 40%, 50%7HA] B} AE&er)e] oke R
Hog 2/ |EA Qs 7o) walel XRD @
31 &8 ¥ WA SEME £ YeplTEs BEsi,
T BRI R ARsUNE B4 SelolBE  wnel ARSeAe] gHlge] S1EE, Akl 2
Table 3. Mix proportion of mortar with basalt powder sludge
specimens W/C water(g) cement(g) fine aggregate(g) basalt powder sludge(g)
BS -0 450 750 (1) 2250.0 (3.00) - -
BS - 3 450 750 (1) 21825 (291) 675 (0.09
BS -6 450 750 (1) 21150 (2.82) 1350 (0.18)
BS -9 05 450 750 (1) 20475 (273 2025 (0.27)
BS - 12 450 750 (1) 1980.0 (2.64) 2700 (0.36)
BS - 15 450 750 (1) 19125 (2.55) 3375 (045
BS - 18 450 750 (1) 18450 (2.46) 4050 (0.54)
BS - 21 413 750 (1) 17775 (2.37) 4725 (0.63)
BS - 30 055 413 750 (1) 15750 (2.10) 675.0 (0.90)
BS - 40 ’ 413 750 (1) 1350.0 (1.80) 900.0 (1.20)
BS - 50 413 750 (1) 11250 (1.50) 1125.0  (1.50)
BS-0

Replacement ratio(%)
Basalt sludge
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Figure 2 Crading curve of basalt powder sludge
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Figure 5 Flexural test for mortar with basalt powder
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Table 4. Compressive strength results of mortar with basalt
powder sludge (MPa)

Specimens 3days 7days 14days 28days
BS -0 16.76 24.02 26.74 23.90
BS - 3 17.13 2513 26.86 27.63
BS - 6 16.08 25.26 29.68 31.94
BS -9 18.48 26.40 28.47 33.43
BS - 12 14.37 26.04 29.16 31.40
BS - 15 16.92 28.10 30.85 29.97
BS - 18 19.78 29.42 30.82 33.75
BS - 21 24.59 31.54 34.85 35.20
BS - 30 22.83 28.38 32.94 34.33
BS - 40 22.26 30.43 35.39 36.17
BS - 50 14.99 24.15 31.39 32.84
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Figure 7 Variation of compressive strength
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Table 5. Flexural strength results of mortar with basalt
powder sludge (MPa)

Specimens 3days 7days 14days 28days
BS -0 4.35 6.32 7.55 7.40
BS - 3 4.70 7.53 7.83 854
BS - 6 4.31 7.49 7.78 8.39
BS -9 4.61 8.61 8.13 10.01
BS - 12 3.71 7.32 8.39 9.64
BS - 15 4.34 8.04 9.87 9.32
BS - 18 4.78 8.94 9.37 10.62
BS - 21 7.84 9.96 10.56 10.70
BS - 30 6.92 7.71 11.01 11.12
BS - 40 6.81 9.30 11.42 12.05
BS - 50 4.89 7.50 9.85 10.25
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Figure 8 Variation of flexural strength
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