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ABSTRACT KEYWORDS
When diatomite powder was used as an admixture in mortar, its effects on the mortar Admixture
strength was examined by experimental tests. For the tests, 4 kinds of commercially Diatomite powder
available diatomite powder were purchased ; one non-calcined product, one calcined Mortar

product, and flux-calcined product two. The compressive and flexural strength of the Strength

mortar according to the increase of added amount of calcined diatomite powder increased Pozzolan

at all test ages(7, 28, and 56 days). However, the use of non-calcined diatomite powder
worsened the fluidity of mortar severely and that caused much more required water

content. And flux-calcined product did not show useful effect on the mortar strength.
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1. M E

FHT AFIEARNA AR diol o3k oihsleA wiEHS 1990 =l 30533 ©ATAHE(ton of carbon
equivalent: TC)o]$12.H, 2007 dol= 247t wlEF0] 5270d TCE F353tAth TS AHE 189 Aibol= 9F 115
E9 M3|4g 2nlstal, 08E9 o4tsletAE &S e Ao 4wl JthPark & Kim, 2010). o] wjo] A=l
EQ TPAEA HA FEI APFAE] ARRo] ofal] o]ibsteAe] wWiEHE FoliA kEetal o HAR o
2 TR FEZ vETY o]&o] &d] o]Folx gt o3 FEA v Tt ol oot At F 59
1 2ET A5e de7Hd Ex A7t ¢Frud AE2A O AAe AY e A ARERAS 7H7} gle
U A e FEet s SAY o A EEH oo s wheat] ARIES 2 EA4S VA= SEdES §
3

—_

=

NNE TETH Xﬂig as —’F ded T HEAd A9 FUEA T2EE 5 F

A&Zo] ezt vttt ofuh 2 wpeo] B3 J{A = xRt BYe F/A ?r(algae) 7{3‘3]713 O] 0171‘_13]' kil
A FEES 7kl o A3A, A, 7, Ak, @A soz oy A ZokellA vkl Z&EHa 1o
W, ZAYES ETIAREAY o|&IHAE 2 Aog RuHI Ut(Janotkal et al, 2014; Degimenci & Yilmaz,
2009). ol¢t #Hsto FREE AME A 10% g tiA AH&sde W S ES] dS5AES AA=TF P ¢
Tt Bal(Ergun, 2011)7F Slou, H2ES] tiAl AHSFS B IA sk A9 2858 SR AWE 435
A8 ZFre AdtstAl Fokal Fok(Yilmaz et al, 2011).

TZ2E #22 EA4e AAs % &F< ol&d d4d /e FES FTANA Axd= d=xAF, 1,000T

/\

AEe] 129 HEE o] &F 24 HAS ANAT 24AF 2 24 Al §AEA £03](Na2CO8) 5 YEF}
ES Hrtste Azshe g4 24F<] Atk (Ren et al, 2013).

B dPddMs ABE e Al A FEe r2E 22 5, A A2F, 24 (caldned) A F B A4 (fluxed) Al F
O JhEE 2R £20 REHE EE FIE EAREAM A4S AEstaA Atk ol E fsl e waA
Xﬂ*” i"é Xﬂ% 4157 2 AN AF 2R 5 BT 4570 TxE 22 d,

& 2T ¥ 0154 A=, A

2. &A=

2.1 A2 T2
(1) ARES FZE B2

AMIEE Y5 315g/cm3, HIEAZA 3540cm’/go] REZEMAWMEOPC)S AT
TZE £42 guoA AR=I Qe 202 Table 14 AN 4k A 2AF(DED)H v=4t &4 A F(DE2)3 9+
230 GALNAEDE) D 12N GALNAEDE) 5 25 4252 4851900, 1 SRS Table 29 2tk
Table 1. Diatomite powder sample
Manufacturing Density
Sample method Country (e/cm3) Color
DE1 Dried Mexico 2.18 Light gray
DE2 Calcined US.A 212 Light pink
DE3 Flux-calcined China 231 White
DE4 Flux-calcined US.A 2.32 White
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Table 2. Chemical composition of diatomite powder

Mass of oxides(%)

Sample CaO SiO2 ARO3 MgO Fe2O3 Others
DEL 225 8757 115 0.77 2.60 2.65
DE2 152 86.12 5.14 0.87 3.55 2.80
DE3 1.04 85.48 424 0.52 4.74 3.98
DE4 1.05 89.00 4.09 0.66 2.04 316

EEZEZ Age A8 ZEAE 1SO 679:2009(Cement — Test methods — Determination of strength)] E<=E. o]t}

AHIE so|lE 8 BEEkE A% AeE SIEEAIE UE 106g/an’e] TeFERAA 1% 25AI(0l3 HRWRA) oIk

E Bubo tisle] Y=EA DT-TGA £4, XRD 4 2 SEM-EDS 4 A38-& 2As4th

KS L 5102(734 AWES 2FF% AgwH) 9 KS L 51095744 AHE #Ho|~E 2 m=elz9] 71417 &b
el oJa AFAZA AMERRS AHES Ao} F2E §TE ARE Ao 10% T A AHESH AIFE #o]~
E9 RFETE APS AANTFoEN FXE £Z Ao WE AHE Ho|~ES] 4o TS Hlwsrh

2.4 Z=EI=29| HHE ¥ AE
Table 32 Ado] AM&-3 Z2ELZ wlES Yepd 2102 KS L ISO 679(AHMES] F=AFEH)ol weh E-ZATAN]
0.50, AgtANe} ZH=A9 H] 1:39 vl &2 A3tk

Table 3. Mortar mix proportions

Mix proportions

M ID W/B Binder : S C S DE ( (Ii I];V];/)RXA%
Plain 1 3 - 0.00
DE2-1 0.98 3 (DE2) 0.02 0.11
DE2-2 0.96 3 (DE2) 0.04 0.22
DE2-3 0.94 3 (DE2) 0.06 0.33
DE2-4 0.92 3 (DE2) 0.08 0.44
DE2-5 0.90 3 (DE2) 0.10 0.55
DE3-1 0.98 3 (DE3) 0.02 0.11
DE3-2 05 13 0.96 3 (DE3) 0.04 0.22
DE3-3 0.94 3 (DE3) 0.06 0.33
DE3-4 0.92 3 (DE3) 0.08 0.44
DE3-5 0.90 3 (DE3) 0.10 0.55
DE4-1 0.98 3 (DE4) 0.02 0.11
DE4-2 0.96 3 (DE4) 0.04 0.22
DE4-3 0.94 3 (DE4) 0.06 0.33
DE4-4 0.92 3 (DE4) 0.08 0.44
DE4-5 0.90 3 (DE4) 0.10 0.55
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Fig. 1 Particle size distribution of diatomite powder
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Fig. 2 TGA curves of diatomite powder
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Fig. 3. XRD pattern of diatomite power
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Fig. 4. SEM image of diatomite powder
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ZF7F vtk goly T4 dof| #o] wrEoix = HA Yo R FYPIE
on, o] mol| Table 1914 F2E oo Ux7} 212~232¢/cm32] M ZA

o3 71% 2 4EA

A &9} nlmwste] WA Yehd Aoz Azt SEM ARolA A4 2 §A &A% DE2, DE3 ¥ DE49} A A
ZAZ DE1L A Bge Hola QoA a4agolA F2E BT w72 W3 A9 fIdd Aoz Azd
T}, Table 49] SEM-EDS 4 Ao g, 44 2 Fart T8 FAYAZA Yehgon, 4 248 1x2E &%
AqME AZ ALH JEF J3FES IAT 5 gt

Table 4. SEM-EDS analysis

Normalized component atomic(wt. %)

Sample Carbon Oxygen Aluminium Silicon Potassium  Iron  Magnesium Sodium Calcium  Total
DE1 27.33 48.84 1.01 21.86 0.29 0.51 0.15 - - 100
DE2 36.34 49.50 0.33 13.59 - - - - - 100
DE3 19.20 4791 1.20 29.18 0.21 0.57 - 1.74 - 100
DE4 6.99 5212 1.49 35.69 0.32 0.53 0.41 2.30 0.16 100
(6) FEFES 7] A% 2a5F A
AME SAYPAAE BAT W72 BET] GJoke] KS L 5102544 ANES] BEFE AP BE 4
SFFE MA T b Ao} Yotk wizk FAe| o5 AW Bk oYL o] J|Fo] WE FRE BT WA
Fo SEFE S NFOEH FEE PR Aol Lafwel W] MAE 9P Folnud sHych 4¥
A3, AdAzA AHMERS A A REFEE deU 28T E-ATARW/B)E 26%2 SHHACH, T2E
B34S ARE A 10% WHE oA AL A% W/BE FRE 29 FHo wet 22 DE1 43%, DE2 39%,
DE3 37% 5 DE4 41%% SAHUC o3 AAERYH F2E 22 A8 4o 54 WSA7E fld 275
= ol A Sk, 58 A AHelM dxAR t2E £ DElS AHE A9 23EE AR r2E £
Tol| Hlste] Lagwko] Hoh 34 Fkete Zle® Ykt

3.2 7XE B2 A28 DEEI=9| RS54
T2E Bg A4S 49 mEeze] wEdr)7t Asketn, o] mEe wigte] wEdsE MM Yete] @
A4FL BolAY Al BE 1A% AR Aol 27T 1Y BFFS S/ E PEe 43 & me
B2 ZEAT} SHUHER g4 B 4% g5 Ago] vt AzH
Fig. 5 E-A@AM 050, 2¢Aet b=Ae) v 139 R2El2 wigor |
TEE B2e AUE Aol 10% oo WA oAl Agsde W, m2 | oe23a
B2o] ZES 110:59 MR SYaA DE7] 95 288E 1% F
< 0.8
Ao} e Aol s T AE vehd Aol H
of IYolH FRE vlREe] ALgugo] Zrlsed wet 14y peAe §
e Aoz kS, B ey TRE 2w 24dge AR £
FRE miwe usle] 1% ARl 28] ) A= IA Frkepy T
T &, REEE TEH 110555 FA87] A% 145 BeAe se%e 70 °) E o
_]Z_]J—-‘:_ U]%i__tg-‘gl q]jﬂ A}%—H]%% 2% %7]—/\]7]-‘6E‘" H}E} ﬂ_}_E EE]_ DE2 ‘;—l Suhstitution ratin of diatomite nowder (%)

== L]-H-‘;kiﬂﬁ, 7_15/\]2_1 I2E _E'_UE]_ DEl% /\]__g_;:j__ 7(_5]_?__1‘:_,_ %@'XH ;é%]:gl Flg 5 SP dose vs. substitution
Z e} ratio of diatomite powder
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Fig. 6 Compressive strength development of mortar containing diatomite powder
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