INER-F1145 INER-F1145

RS (HERER] - §E5)

AN BT == P

;g
T
il
i
FE
I\E:IH
Pt
O

FRHSIEN ¢ IRAETISE

YRR | LB TiREE
TRENEISR ¢ H

HEREAR] ¢ 105 10 H3 H~105F 11 H 16 H
AR 1054 128 12 B






=

A 2R kD g [ Hb ' L JE I 52 P (Korea  Institute of Geoscience and Mineral
Resources, KIGAM) » 5 H iy Fobft &5 A S &[5 LG & Rl K Ardtn - DARER]
> TRR BREGHEGTERE Y bR B o < bt 4% - WP NS e LB Ry =08
BRI RS (U] XRD ~ SEM SR)AYAASR(E ~ R R HAF St & [ L AG T
Fe BV ITIER » BRI SRR B BT 0% - AR EER(Slump test)
AR (Laser Sizing)3 - [EIHF I B EMSOMEH -

AT EE AU 2 R S E LA AR T S A B R B R B 4 B s
i e DU U M BE S L bR < b3 275 » B E BRI O st B AR o i
R FEHyEE - A A YRS - BISEFIRVEIREES - DI4ER TRR FRESET
& FEW I bl Z AR - (8 T A BA A B 3 58 Bl [ b R B A s B ey - I
FHE S B EBIESOR G - iR E &R 72 e DA Ry & oAk - B
SEEEUN NATHEHOEE ~ KRR RIS BB L AR A 2 s PR
TERR A TR R YRR [ R SR Ty [ B > i B2 E(E -

FRE Y - MRS - (Rt S TR - XS



S = £ OSSPSR P PO 1
B SRRSO 2
(—)~ 5 9JE M AR 5h - 88 B B & B 5 & (9" Australia-Korea Joint
SYMPOSTUM) .ttt bbb 6

(7)~ 200643 B Ik A 2 HIIZE AT DTH & (KOREC International
CoNTErENCE 2016) ......eeieeeeiieiie ettt nre e 9

(=)~ e (Pyrometallurgy) FEHRISREREE oo 12

(19) ~ RS E RS S B TR 13

1. REE T A EN R AT e 13

2. BRORFFEEESEG(MINi SIUMP TESL) .o 24

3. 4ERArSIERTEER(Vicat setting time test) ...v.vvcccccecececeeeee 26

4.  BrERs&EE s EE(Compressive Strength TeSt) ...ovcveceveececeieecccieee,s 28

5. IS TSR (SEM) B SBT3 T oo 33

6.  XABEHT(XRD) B L 3T e 44

7. BHPRIESIHT(LASEr SIZING)..iiiiciiiieiei e 49

8.  (REZE I EEIIEE. ...ooooervroereeere et 51

B = SRS 53
L == == = 1 USSR 54

F il H



& H §:%

1 FEEHE E IR ZEHE(KIGAM)BEEEAT B ..o 4
2 EEEHE B R ZE S (KIGAM)ITAHARZERE «oooooeeeeeeeeeeeeeeeeee e 5
3 HEEE &R (KIGAM)BITEREERE (oo, 6
4 EEQNEA A A B E B E I RS oo 8
5 FOEE AN ar-FR B ST FEE A B ST o, 9
6 B[RO BRI FE T 20 L6 FE BB ET & v 10
7 BEH R RE TR o 11
8 W EHHZF(Prof. Arie Van Riessen) s R EEETE ..o, 11
9 [EN BB EE iR S E LT T A~ R AR e 12
10 4JENTE < fH1-(Dr. John Rankin) 520, A28 40 BHE BERFZ oo 13
11 BASF R I ZE T cvvoovveeeeeeeeeeseee et 14
12 THINKY TR ..o 15
13 MK_BASF 031 B A B AT LR BRI covvoeveeeeeeeeeeeee e 16
14 —fBFEIFEREERE oo 16
15 [ — AR R S PR R S LA SRR 17
16 MK_BASF 041 Bt B A LRI covveveeeeeeeeeeeeeeee e 17
17 BN T4 FEAIMKLOOJREIZE T v 19
18 FHA B & 0y 87K 35778 (Sodium silicate solution) ...........cc.cc.e...... 20
19 MK100fF =48 12 A28 2 L THINKY HRRERE S e, 21
20 ZXTHINKY PSR 0T 2 T AR e 21
21 ST OIBERE R E A HL29 mm > =558 mmAYBEFEREBLEN o e, 22
Py Lt SO 22
23 E{%29 mm, 558 mmAYEEAERG B Y70 CHEFE N ERE24/ N oo 23
24 MK 100-LHFAEE S HE 7 HIHR R ARG ovvveveeeeeeeeeeee e 23
25 MK 100- 24752 BE 7 HIHR R ARG o vvveveeeeeeeeeeeeeees s 24
26 BRAURH AR R ST TREE B o ovveveeeee e 25



27 R S R T B R URE R oo 25

28 DIE AR E NIRRT GBR I ER i, 26
29 HEFEEET oo 27
30 DARDARF T EESR S | NI et 28
31 PUEETREEREREEEER oo 30
32 FUBETRFEERERHIZER o ovvoovveeeeeeeeeee st 30
33 MK100-1 HiBRSE ISR BRI covvoevveveeeeeeee e 31
34 MK100-2 71 BR 5 SRR IR I oo vvvevvveeeeeeene s 31
35 EZEE AR R U B s B M R RS 33
36 BT EE S oottt 34
A = OO 35
T R a3 = e T SO 35
39 BRI T IR oo 36
F e .2 (L2 TS 36
AL BB oo 37
R D <11 SO OUU TS 37
43 JOEL JSM-6380LAFEHE TS F-HEMIEE ovvvveveeeeereeseeeseenessenssnsensesesenesees 38
O N3 A= D IO 38
R e =y = s W /g TS 39
46 50042 ZTMK-100H) BESEMIBIEL «..vvovvoveeeeeeeeeeeeeeeeeee s 39
47 10002 ZHIMK-100fBESEMIBIE ..v.vvveveeeeeeeeeeee e 40
48 50042 3E [ IMK100-1E{EAESEMIBHEL . ....vvoovveeeeeeeeeeeeee e 40
49 1000Z MK 100-L[E EAESEMEBIEL...o..coveeeeeeeeeeeeeee e 41
50 500f % AYMK100-2FE N EAESEMIEBEL ....ovveeveeeeeeeeeeeeeeseessee s 41
51 10001 HIMK100-2[E{ EBESEMEB] ... oo 42
52 MK100-1[E EBEEDS S IHTAETR cvvovveeeeeeeeeeeseeeeeeee e 43
53 MK100-2[E EASEDSAIHTAE TR cvvovveeveeeeeeeeeeeeeeseeeseessese s 44
54 FH DA B TR . ....cooeeeeeeeeeeee e en et 45

n

FivHE



55 37 HIBASF (R 54 13 BB L35 BTN v
56 McCrone Micronising MillBFEEA&AEE ..o,
57 BHEE& TR A R BRI T oo
58 &XHEFEHERZ24/ NI IR HIBASFIR S 28 A v
59 XRD47#71#%23D8 Advance X-ray diffractometer (Bruker,Germany)............
60 BASF{R =28 T XRD I TEE TR oo
61 FTEHTHIE T MrEEMastersizer 2000........c.ccoevvveeeeieceeeecee e
62 MR R E AR A AT s
SRR VRS 1Y 141 11 OO OO OSSOSO
64 {7528 T MK-1005 BE AT IR I3 v
65 FH DABFPERY EAEL0 MMEHER ..o
66 AL ERATI R ..o
67 BFEEHEELIETE ..ottt

68 G

s

==

JERA TR E AT O50°C S Ay e I Sl K A A

FvH



ES
*
£
*
£
*
ES

Al

e d=k>

1 BRI E SRS (KIGAM) S HEAZFTET o,
2 BASF{F 28 T & B ST EA R EECEE o
3 MK1001 %8 T & AL ST A FARIEE B ECEE o,
4 MK100-158 88 R~ R EE BB e
5 MK100-258 8% K~ K B B B I oo

6 MK100-1 $iBASR [t BRat R
7 MK100-2 $iBRSR s BRaE R

Fovi H



—- Hi

TRR R BRI A AR 3T 2 U RS EEY) - HLrP Bl o O R R EE YA g
BT CHABINE S - BN RS 8 RUEREOK » M E— P EbEE - &t 10
H 3 HZE 11 A 16 H A 45 REVESMNEEETE - Jokbeg B E &It (Korea
Institute of Geoscience and Mineral Resources, KIGAM) » i e &S B LEE & Ak
Koy MRty » A B A A S8 U PR REEE YIS bl - 3 HAVEFE LT =4k

(—) BAIEESRICONEE o RERKEGIFRE -
(Z) EEEEA G AEERITEESS (QXRD ~ SEMZER)HVEATR(E « 5

DU st S B R A e E s 705 - 03 stEsR (Slump test) ~ 4R
ER4EIE e ER (Vicat Setting Time Test)& o

(Z) R EAAA Rt et e e B st 7% - FEFIR TRRER (U 14 g
BV YRR S TR F) B LRl 2 it DiRra e
R BOEFAEOR -

F1H



=~ BE

bR R R B B 72 (KIGAM) B A 25 3 22 R e R & 8 RS A o
B EERREDHE BT - BRI ERS S0 KIGAM EHHNYEE 9 Jelm AR o -5
Braiar e ~ SR CEM BRI 7SR Y 2016 FRIFENET & DU BVEER ™
HIFIISRERTE - PRI TR SR 1 AR -

st [ B B R e e (KIGAM) AL R B B R HH (8 1) - R iR R ARG T AR
=% (Ministry of Science, ICT and Future Planning, MSIP) FY . i 5e ikt > — > 44
Y 1918 FHMERE R - BEHESY - B 2001 FLIKRTTE R KIGAM
B an(RIR AR RIS » DUEERIZOKE R E - KIGAM £E Hhsg R A 5

B N PR A R M SNSRI S BRI B FE R DU Rl
SHERZEAIE 2 o -

KIGAM E T HEEf 457 A - 2015 FE7HE%E 131,420,000 7T » FEF A
BURFE B S E BURHIMA » A5EETT 5 Ry 69% ¢ 25.4% » FH 57 HITH H Fobftas e
HE o LhBor Rl Ry 58.2% K 30.5% » A& 3 Fw - 2015 b pIREH A S B
FE ¢k 214 4 » SCl 5y~ 165 &

% 2H



* 1 wHEME EIRIFE b (KIGAM) BT R AE A &

Working day Activity
-Introduction to group members, laboratory tour, set up work station
10/3 - 10/7 -Synthesise a set of geopolymer pastes from MK

-Introducing Vicat setting time tests on geopolymer slurries

10/10 - 10/14

-Training of compressive strength testing on geopolymer pastes
-Attend 9th Australia-Korea Joint Symposium

-Training of slump tests on geopolymer slurries

10/17 -10/ 21

-Training on SEM analysis of geopolymers and geopolymer source
materials
-Training on XRD analysis of geopolymers and geopolymer source
materials

-Synthesise geopolymer mortars and concretes

10/24-10/28

-Conduct compressive strength testing on geopolymer pastes
-Analyse the microstructure and chemistry of geopolymers by SEM
-Attend KOREC International Conference 2016

-Synthesise a set of geopolymer pastes from MK

10/31-11/4 -Analyse the microstructure of geopolymers by XRD
-Attend training course on pyrometallurgy
-Conduct slump tests on geopolymer slurries
-Conduct compressive strength testing on geopolymer pastes
11/7 -11/11

-Demonstrate various powder analysis techniques including laser sizing

and milling

11/14 — 11/16

-Analyse results and prepare brief report
-Discuss results and plan for future experiments.

-Concluding meetings and farewells
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Organization

mate Change Mitigation and Sustainability Division

= Center for Deep Subsurface Research
= Center for CO2 Geological Storage

= Center for HLW Geological Disposal

=« Center for Carbon Mineralization

Future Policy Division

Science & Technology Policy

Department + Geology Division

= Geological Research Center
= Earthquake Research Center
= Earthquake Monitoring & Response Team

Energy & Mineral Resources Sirategy
Department

1C t ivision
Global Cooperation Division Mineral Resources Division

+

= Mineral Resources Development Research Center
= Resources Recovery Research Center
* Resources Utilization Research Center

International School for Petroleum & Marine Division

Geoscience Resources

= Oil & Gas Research Center
= Marine Geology & Geophysical Exploration Research
Center

Convergence Research Center for
Development of Mineral Resources

Geologic Environment Division

= Groundwater & Ecohydrology Research Center
Planning & Coordination Division = Geo-Environmental Hazards & Quaternary Geology
Research Center

Administration &
Management Division

ice President

Geoscience & Technology Dissemination
Division

Tech-biz Center

Geoanalysis Center

Geological Museum

KIGAM Pohang Branch

Exploration System Research
Depariment

Advanced Geo-Materials Research
Depariment

Management Department

R/V Management Department

2 EEIHE BT (KIGAM)HZH A
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BUDGET

Government-supported (90,720) 69

Self-income form Government (33,370) 254%

131,420 in
thousand dollars

($1="1,000) Sponsored Research (5,000) 3.8%

/- Others (2,330) 1.8%

R&D (76,543) 58.2%

ys
131.420 in salary (40,070) 30.59%
| thousand dollars
($1=41,000)
Others (6,972) 5.39%
.\\
h o " Operating Cost (7,835) 6%
Expenditure S

& 3 FEEIHE BRI el (KIGAM) Y TR RS 1

BWOE AR -EE B ST (9" Australia-Korea

Joint Symposium)

10 H 11-13 HIEE2H KIGAM EHaYE 9 e A A oo & i &
(&l 4) - FHEEGEIGHN S K KIGAM 225 (R T RRAYEAA Sl R 228
T ZEWTZE4H4% (Commonwealth Scientific and Industrial Research Organisation,
CSIRO) - LIkt g v B ER 52 B Y 2 1 B IR m WM F 3% of (0 (R&D - Center for
Valuable Recycling) » 4f& 5 o A oa-# 5 ST S F28— 2 i
s B I B R FElE SO SR BRI R E2 B T SRR e A G o ~ R 3% - BT
o 8 LN B S FERY) ~ MORIRIRE R8T S8 Rl -

CSIRO ZMAM Gi e KAV R AIFHI 7 t%A - E8 A R AR 2
FIEERE » Ryl AR SE it FREUR TR SR IR B2 RS - LUSTERY AN 1L E - 25
KRR AT 8w © B FO R B2 B T 2R T e AH S 0 I P A R AR il R L& B
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KA B B (Campbell) » SOESUARIZTB A0 A0 - BUARIZER T
FERE o SR T S A 6,600 4B T - fEAHIED « R B
PR AT i 50 FERTZENS - 2014 4R FERAY 1A S BRIE B (4

Bam&EE
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KIGAM Ei CSIRO %% 2016.6.30~2021.6.29 () MOU - mitfE i BARE JH &
T RFERH SR H R S F - 1 PR Gitad ZRERS 40T

Fabrication of Fe-Ni alloy powder from Ni-based scraps (Prof. Wang Jei Pil ,
PKNU)

Potential utilization of mine wastes and bauxite residue in pyrometallurgical
processes (Dr. Park Hyun Sik, KIGAM)

Fabrication of toughened titanium carbonitride from titanium scrap (Dr.
Kwon Han Jung, KIGAM)

Physics-engine DEM simulation and evaluation of liberation mechanism by
comminution (Dr. Lee Hoon, KIGAM)

Introduction and research activities of R&D Center for Valuable Recycling
(Mr. Cho Young Ju, VaRec)

In situ leaching-current status and future trends (Dr. Chris Vernon, CSIRO)
Overview of TiRo (a new process to make Ti metal) (Dr. Christian Doblin,
CSIRO)

Sensei-smart real time sensors for mineral processing and environmental

FT7TH



applications (Mr. Mike Horne, CSIRO)

Fluids measurements in tailing streams and their relevance to
processing/remediation (Dr. Krishna Mohanarangam, CSIRO)

E-waste : an above ground resource : Innovative solutions for transforming
e-waste into value added materials (Dr. Samane Maroufi, UNSW)

9™ Australia-Korea Joint Symposium

October 11-13, 2016, KIGAM, Jurassic Hall

4 BN oE-#R B ST S
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ol 9t Australia-Korea Joint Symposium
cgr11—13.r25'1W'7hM, JurassiciHa

5 SFfEBE AN E-mEE ST &g AR &

(Z)~ 016 FBEEBCEMBREMFAFTEEWS S

(KOREC International Conference 2016)

10 H 27~28 HELFZEHHE 1 R HAAFT AR KR EaRIE - SN
UL iEA & ERTZE A (Korean Recycled Construction Resources Institute, KOREC) 3= i
[y 2016 FEIMEIE & (& 6) o et @ EFFEEMN K BIINR ~ PRRIERET - A
Rk LRy T CEEYRESARIAY AT RERE | RS COL Rk -
HEMRRE ~ ZREG - A SRS - R ST 78 SR DUATR
e RS S B LA - I EE R & E RS Ea s — » SR E
78 H Fy:Strategies to Produce Geopoymers with Superior Mechanical Strength from
Fly Ash(fiE 7) o FEANEAFGafHEAEL(Curtin University)#y S EE 2 (Prof. Arie
Van Riessen) /B 2 R B EE: Recycling of Bayer Residue for the Manufacture

of Geopolymer Products(|# 8) -

F9H
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Korean Recycled Construction
Resources Institute (KOREC)
International Conference 207 6

* YAl : 20161 10 2784(2) ~ 108 292(&)
(Date : October 27 to 29,2016)
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Hotel Castle, Suwon)
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&l 9 HSZE%ZTQ BAG TR S E BT E - R AR R

(=)

a2 (Pyrometallurgy) X5 HAFI [ SRER12

11 H 2~3 HH CSIRO Y22 +-4JE e < 18 1-(Dr. John Rankin)s#EfZE0E
B HAISRERIZ (B 10) - A EBS Y - SRFE NS EA T

OGBS 4H BN (Introduction and overview of pyrometallurgy)

S B R FE AR A 2L & 223 55 (Theory of metal production and refining
by pyrometallurgy): & &L & B A AL FAN S 4

$5(Tungsten) B H R ARG B [BISTHSE B R it Az e i Bl L
e

gK(Titanium): ELFEH FEATRIER S B U SRIBE R R et A e B S B
5 o
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Topic 3
Tungsten

3.1 Uses and forms of tungsten
3.2 Production of tungsten

3.3 Recycling of tungsten products

10 Ky <E: ¥ L-(Dr. John Rankin) 5 206 S0 S SRR L

() ~ R S B LR S R i

1 fEEETEEESE RS
A F BB DAL R T (LABRASE » 5 AT (Fly-ash) Ry £y
BT IR MR B AR R R B E 2 ERE R

(1) BASF{F =28t~ it S E LSk

BASF /45118 Lo E A 1 (8l 11) - ZM4-{k SAI=2 - Na/Al=1
H,0=22 W% (I LL s B & B 5 MK_BASF_03 (19 & [EAH I BB » B2 75
MK_BASF 04 Hil{fi¢ Si/Al=2 ~ Na/Al=1 % H,0=25 Wt%JLEFIETE S » MfEAD
ISR E RITLLAI% 2 Fiw - SRR (0 R L B S AL
Sy (NaOH) /KBS » AR SAAKIEEE « GRS LN K AR A A MO B E

% BH



RN S EA LR TE 2B B SR LKERE  BENER NFE 1 REH[EE
FORARREFHTREA -

e 2 MK_BASF_03 it tb#2& BASF fRs2a 1 ~ B 5k (Silica fume) K S
AR IS E LIRS - KEE A THINKY #BHE(E 12)3 2L 1000 rpm #Y
PEERRE - BUD RSB R BGIRRE - FOBIIA 2 Sa/KIEFTIREE - RS IRREIR

DA

-

ZIBILLIZIIA 6 5OKI% > 2P B R - (BN SR S R e
&R - A o A EFIRIE seddhs (L (& 13) -

AEH MK_BASF_03 FYTRERE (LRI - E BN IREEIE > g a
it Z R RRE A EIRERE EA KA THINKY S5 B50R &5 MK_BASF_04
Frdnty > LRI R ERIE (B 14) - BEEL THINKY #PE%— X2 GREY 1.5
fEHYE - K3k 2 MK_BASF_04 ZFCLLi2&t - 20T 10 se/KET Rk
RFEEOROIR(E 15) B T RERURRURIER R0 - )L THINKY SR EHEETT
R R AR Z i MK_BASF_03 FYIE T — i PR & R HERE B pBE (B 16)-
ARSI ARREE AR B & e -

11 BASHR =28 1

#* 2 BASFR= s L RfC iy R EE B RCEL

% 14 H



MK_BASF_03|MK_BASF 04
MK 43.72 42.04
Silica
22.165 21.31
fume
NaOH(s) 15.501 14.91
Water 18.614 21.75

12 THINKY & #1%

%15 H




13 MK_BASF_03pRZ SRR S i L pBRAR Y

14 —fEAIFE PRI
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B 15 (3 — AR PR & AR S B LI

16 MK_BASF_04p iR et S (L iR Y)
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(2) MK100ff =58+~ Mt STE LAS Gk

PHEFATAL BASF fs48 2 SEHTR & U BAS S R DR b RO AT s
BB RS B IRERVRTE - B LSRR U ERZ /2 BASF (RS 48 BRI
RIS NAT R > SRR B 2N B AR A RSOt AY (R =28 - MK100(fE] 17) » Jid&
B Ry i RSN /K323H (Sodium silicate solution, & 18)/ & s Lk /Kia RIS /5
A ER > [FIRFEEEACTEER] > < MK100-1 BRanfic 57 & Si/AI=1.5 ~ Na/Al=0.8
Sz H,0=26 wt% > MK100-2 5 ihic 75 RIlfF& SilAl=1.5~Na/Al=0.8 Jz H,0=28 wt% -
B EERCIENFE 3R -

% 3 Bothize MKI100 S s8  BL 5w B EC Y s R B - FEA
THINKY £ L0 1000 rpm ERPEGIE 5 988 - FFLL 2100 rpm $ERIEHE 1 /3%
(& 19) - HEERIPHRAIE 20 Hy9aER G - SHE R ERBBEAERK
29 mm - = 58 mm PEREEERN(E 21) - REERE PR SHEER IR
AR -

& MK100-1 kz MK100-2 FYBCEL P25 &k 6 fEE K 29 mm » 55 58 mm [y
R RSP B » 0 & Smaie LU e (8 22) » R E S 70 CHYHLENERE
24 /N ([ 23) > HARTFFHHMSE T HUHARE 9 RIgHrs(E 248 25) > HE(THIE
S G -

% 18 H



17 w8ER A A FEHIMK 100w S48 £
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18 FHA TS i 3815 A 7K 38738 (Sodium silicate solution)

% 3 MK100f{R = %8 - & plEe 7RI A E E 2 ActE

MK100-1{MK100-2
MK100 138.2| 134.48
Sodium
silicate 63.9 62.2
solution
NaOH(s) 23.2 22.6
Water 24.7 30.78

%20 H




.
19 MK100f =58 112 Alsad i 1% DATHINK Y3 HERE S

20 ZETHINKY SR SRV SR SR
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21 MK EIBEG FIE £ HL29 mm > 558 mmEyEFERSTEE A -

22 BRAS S C ARSREES

%2 H



A

Ton-02

>
it

——

HR70 CHAENE

23 E{%29 mm, =58 mmy ek e

MK100-1

24 MK100-1ffri5 st G < (5 R i 5 e

%28 H



MK100-2

25 MK100-24Jpit st A - IR R R e

2. BRARFESER(Mini Slump Test)

R ER(Slump Test)ZaHHPESE - TAEM &R A TE » TEME &S
FIMEE - FrR AR BE A ORAKME ~ REMEIREE M < 075/ S —(E ERE
& 100 mm ~ FEER 200 mm ~ = 300 mm Y ESERFHER RS T5=
TIRSE » GRS AR CREET SR N % 25 8 » I5E %R - HoF - Atk
DOEEHT - R At INEEEATEHES - DIdE (300 mm) A &IRsE &=
BEAVERE > TR RIEE o AIFAE(E K 10mm - RIS S 10 -

IR S RRRSHY TR RN AT o R L P s Ry RS LRGP E Ay
[El$E AT i R Ty PR ER 19 mm-s FEEK 38 mm- = 57 mm([E 26)
WOE Ry IR ER(Mini Slump Test) - HIEU AR’ DR HES SR IR & 12
BOEH R BN (B 27) - BRELY 2 e - ERRRE =TS
J& o FPEZ RS - DUE A R SRR Y P B (B 28)1F Ryl ehiay
FEIE - &850 MK-100-1 & MK-100-2 fYF9 E 1L 457 A R 109 mm %z 112 mm > 25
R RRAC L AT S G TR A K -

%24 H



& 26 RRORIEERR R TR EE

fe Ao

~olb 192\

& 27 SR SRS 2 R IR
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Mk _too —

ol b o\

28 DIE AR E NIRRT S P ER

3. FRESRGEIEREER(Vicat setting time test)
AR ARG B A DL R FE(Vicat apparatus, [& 29)HIE fEte i SHEAGHI]
Bt R SOBERE R > ISP BR AT

1. Fcfd&y3005eHysitE - MiECEkdnty B B FAT NI A RS IR ] > JEE R )
JAHRFRE]

2. S9ERPER DI THINKY SEFEBE RS » TR -
3. BB AR AR R T 5 -

4. EFTHIEE > B NS E 2 SRR L - feR IRk sC R IR e
A E -

5. FABHIRGA(EEAST M ER30MMR - e R IRSAIL AL sk LI FE$H 0 B - HELWnr &
BRI R EZFERE -

6. 5T TR EMREAEERA  SHIE - AR ICHIEURE AR R A Al R 22 /05
mm o

%26 H



-] SRR S (Vicat initial time of setting) Bat 1285 26 5 25 mm B RIS
[ > 4E-REEETFE(Vicat final time of setting) Fsal#t{E R R AR B N EIECTERHY
FFR o

29 fEREEE

%21 H



4. PiERs&REEES(Compressive Strength Test)
Ry MK100-1 fz MK100-2 stAS A THURR TR e s Bgmil » 75 00 1l DATREX
100 ~ 600 ~ 800 k¢ 1000 HyRD&EFTEES ALY B P > AU FRslBallR 8 7
TEAEWDAR EFTIE(E 30) » 4EFFFTIERAY BN FHEAVKN - 558 UK
THIZE7KAHIREE
SeRk TP TR S KRR ATE RS - AT B AR~ = R
T LAGCEE - MK100-1 k2 MK100-2 jii &l ficfd 2% 4 {EERSHY EAERRIR 4 K=
5 Fm
o Ae P T R ST R - R E DU SR st (B 3L 32)#E T - &8
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% 4 MK100-13 8 R~ J o - Ml o)

Sample |2r (mm) |h (mm) | Weight (g) |Apparent density (g/cm?)
1 28.99 60.70 74.67 1.87
2 29.07 60.00 73.13 1.84
3 28.98 60.69 7491 1.87
4 28.97 60.04 74.67 1.89
avg. 29.00 60.36 74.35 1.87

7 5 MK100-25{s K~ R = &R

Sample |2r (mm) | h (mm) | Weight (g) | Apparent density (g/cm®)
1 29.02 60.41 72.90 1.83
2 28.95 60.97 72.62 181
3 29.13 59.67 70.65 1.78
4 29.09 60.74 73.48 1.82
avg. 29.05 60.45 72.41 181
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% 6 MK100-1 B Eabnss R

Sample Mpa

1 30.22

2 30.63

3 31.36

4 36.50

Average 32.02
Standard deviation 2.56
95% confidence interval 2.51

% 7MK100-2 fiBA5R Esnss R

Sample Mpa

1 25.73

2 23.05

3 28.88

4 31.99

Average 28.87
Standard deviation 3.13
95% confidence interval 3.54
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5. IRHETREER(SEM)R MBI
R T BRI E RS S (B 36)F51S
T Sk 5 (8] 37) « PREUE S K/ INWBEZUEY S b > DURDARTT B L e i
BipENES F(E 38) > SRR M FE E (E 39;[E 40) > PR
TGS THEE 2 srs(E 41) > BB RS RAE —EeE(E 42) 0 2
I 58 B 22 Aok o 2 B
Frith ST R R L B EZ ST (E A JOEL JSM-6380LA (& 45E (B 43) »
RFAIREAREEFE BRI (E 44) - FrabEia % - B FERE
ERESEE(E T (8 45) - KHFAEENAE - BIE - HEE28 > LIz
SRR ST E 52 TSI B R4S 1S MK-100 1 8 2 3 A KA R [E A N
W& 46 K[E 47 Fis - MK100-1 B2 MK100-2 [E{EAE a] RALRE ~ 4/ Nay2eessE
PEHEH > AN[E 48~[E 51 Fiom o AMEENNY X SEEE R S HOLHE H (Energy
Dispersive Spectrum, EDS) 737 » 55 A #E—20 BS54 4R By o 2 R H bR
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Instnment o B RE0(LA)
Wolt 1500 W
Mag cox 1000
Date c E0LlEF1LS0L
Pixel : 5LlE ox IEd

Acquirition Parameter
Instnament c B AE0 (L&)
acc. Woltage @ 15.0 KU
Frobe Current: 1.00000 nd

FHA mode : T2

Eeal Time= : BT sec
Liwe Time= : 5000 sec
Dread Time H

Cowrting Bate: 5544 cps
Enerqy Bange @ 0 - £0 he@

ano oo 200 300 400 ano ano T &.m Qo0 1000

Thin Film 3tanderdles: Jtandard (aantitatiwve dnalysis(Oxide]
Fitting Comfficient : 0. 5555
Total Oxide @ £4.0

Elemert (ke marsy Loamts Errory &% Compoumnd marsy Catiom K
u] 45 47

Ha X 1.041 1.a7 790 96 0. dd 1.56 HRaiad 1.44 n. 27 0.94147
&l K 1. 436 15,47 1146 .76 U 139,939 Alio: 9,33 4. 66 0.9754
3i X [(EBef.] 1.7219 Y. ey 19809 B0 095 EE.0L  3i0d 56,22 T.69  l.0000
fa K 2 B30 7.3 2056 .29 1.19 li. 4 Cad 10.id 1.45  L.E&77
Total 1oa. a0 1oo. a0 1og. a0 14.16

52 MK100-1[E{EFSEDS 3 HT4E
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Inrtnanent. o B2E0[LA)
Tolt 15,00 kY
Mag cox 1.00n
Date : EO0LES1LFOL
Pimel : BlE ow 284

Acquisition Farameter
Instament : B AE0[LA)
Acc. Weltage @ 15.0 K¢
Frobe Current: 1.00000 nd

FH&A mode : T2

Real Time : B4 Bd rec
Liwe Time D B0.00 rec
Dead Time H

Courting Rate: 278F cps
Enerqgy Fange : 0 - 0 he®

000 100 200 3000 400 500 G400 T.W g0 900 1000
LW

Thin Film 3tanderdles: Jtandard faantitative &nalysis(0xide]
Fitting Coefficient : 0. 6&01
Total Oxide @ £¢.0

Element. [keid] marsy Coants Errord &t%  Compound marsy Cation K
a 42 51

Mg K 1.852 ToEE 0 195 9% 0§52 .27 Mgl | 1.24 0.9:519
i K [Ref.) 1.7219 £9.i9 12696.19 1.4% BE.El  3ing BE.BE 4.&q0 1.o000
fa K 1. 690 §.14 Eipd .30 1.72 1,13 [an 11.46 1.0 L1.B&7Y
Fe K B. 295 15.139 1&72.1% k13 16.82 Ted 13.5% E.oan r.79:21
Total 100,00 100,00 Loa. ag 14.60

53 MK100-2[& {EAGEDS /345 2R

6. XJE&EEH (XRD)EEMEFHEL T
X Jt@e5f (X-ray Diffraction XRD)fx snfy B {45 77 5 IFFEL 3 g #Y BASF {@s)
s+ [k oREL 0.3333 g Y EE5(Carz) B tuftis RS EI AR (E 54)
AR (18 55) > FEAID 8-10 ml FYZEEAET » & FifiZE %L McCrone
Micronising Mill FHE(E S6)WTEE 5 /8% - &BHERHIRAG ST TUERRY/ VLT
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(I8 57) » B EREK 105 BATHGEHEEZ 24 /N EUH (B 58) » MEER{&% RITERK
XRD 73t ity -

XRD 73#r{#E Y23 /5 D8 Advance X-ray diffractometer (Bruker,Germany,[&]
59) » {i FH B4 HTH RS 2 DIFFRAC™YS TOPAS 4.2 (Bruker, Germany) » BASF {f=5

28 1HY XRD F3#réa A& 60 A -

54 LA Re AR AL
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56 McCrone Micronising Millt/fpEfiis =
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1000

59 XRD47#71#%23D8 Advance X-ray diffractometer (Bruker,Germany)

L et

3 10 20 30 40 50 60 70

2-Theta - Scale
M1 - File: 1.raw - Type: 2Th/Th locked - Start: 3.000 © - End: 90.007 © - Step: 0.020 ° - Step time: 128.8 s - Temp.:
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7. BEHEPRR T (Laser Sizing)

MK-100 {7 =28 1 Ay & LL Malvern 2\ 5]HY Mastersizer 2000([& 61)#E1T534T -
H5eke MK-100 {28 T A D A LB /K8 A DIBE R AU A S IRUEA
R et (B 62) - FARI AT aGsE HURAS A 8z (I 63) - Ao Afrdd 5
Dso=33.11 pm » Krf&orffidnlE 64 Fs -

61 FTEFHIE S MriEEMastersizer 2000

62 MREIRE AR AL T
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D(0.10) : 2.25 pm D(0.50) : 33.11 pm D(0.90) : 137.97 pm D(0.97) : 342.56 pm

Particle Size Distribution
5.5 [— - | t— LU
45
4
3.5
3
25|
o |-
1:5
1
0.5

Particle Size (um)
RO = Average 20T (T T A s S Sas
64 {FE2E 1 MK-10085 B H 1K 5 i

Volume (%)
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8. IR ELTE
MK-100 {48 £ Z RAE A & SR B AU A H o i s E i s Ryl
HArEs/ N o i R TR S T ie T LA - ARG E
M=%t > EL AR ETE 10 mm B HER(E 65)H I RRIE A (& 66) - $HEL
=tk - BERUHEREATHRMI(E 67) > BEhFaREmETRE) 20 7 - DIZZT
JEHTRUR -
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