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Use of Vibrating Dryer for Gas Saving in Spray Drying
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Matsui Koyo

A man who creates with his hands is honorable Hayashi Satoru
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Lace of the Era

Lace Ceramic Design from Thai Woman’s Apparel in the Reign of King
Rama the Fifth- the Seventh aims to develop innovative ceramic creation
styles in order to obtain unique identity and create model pieces, which will
serve as basic prototypes, ready to be further developed. Cost-saving,
energy-saving and time-saving are key factors which are taken into account
in designing the prototypes this research, as those factors prove beneficial
to the ceramic entrepreneurs. Another objective is to highlight, in the public’s
view, the value of ceramics as reflect Thai pieces of art which cultural
identity through the traditional clothing style.
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An Autistie Child’s Dream

I WANNA JUST LIKE YOU
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In my dream...
In my dream I'm a fairy
But in reality I'm only a fat girl.
In my dream I'm a princess,

But the truth is I'm far less than a pretender.
In my dream | fly away, spreading my wings,
But here | stay clinging to a cage.

In my dream | dance and dance and dance,
But who can stand my weakening limbs?
In my dream | outdo every genius on earth,
But is it worth struggling over these tangled scripts?
Will any of those ever come true?
Dreams.Tiny dreams. Ridiculous dreams.
An autistic child’s dreams.
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ARENINAdLATIZURIALsENaUMIATLAZNNILS TR R AL UAInIAa1LNg

AU 2ALTENAUMLLAT (Wi%) asALlsznay

(Kaolin) SiO2 'I'iO2 A|203 FeZO3 CaO | MgO KZO NaZO MnO I:’ZO5 LOI | Total N9Ug
1. AU19AL TIC 72.29| 0.03 | 18.63| 0.64 | 0.04 | 0.13 | 2.82 | 0.02 | 0.11 | 0.01 | 5.25 | 100 Quartz, Kaolinite,
(TIC1991) Muscovite, Albite
2. AUL19819NTA AA | 61.49] 0.05 | 25.40| 0.93 | 0.11 | 0.22 | 4.90 | 1.20 | 0.15 | 0.01 | 5.52 | 100 Quartz, Kaolinite,
(@rrhanduluide) Muscovite, Albite
3. AUL19819 64.57| 0.03 | 22.25| 0.61 | 0.09 | 0.15 | 2.88 | 0.54 | 0.07 | 0.01 | 8.81 | 100 Quartz, Kaolinite,
(mideaussrens) Muscovite, Albite
4. A28 71.83| 0.05 |17.57| 0.85 | 0.10 | 0.24 | 2.25 | 1.05 | 0.10 | 0.01 | 5.94 | 100 Quartz, Kaolinite,
(widailszanlan) Muscovite, Albite
5. Aur19&9 KL-325 | 57.34| 0.05 | 28.73| 085 | 0.14 | 0.24 | 3.72 | 0.77 | 0.11 | 0.01 | 8.04 | 100 | Quartz, Kaolinite,
(Faan) lllite, Albite

AR EINHNAILASIZHRIALSENAUNIBAR LA NLSURIAUALAE AUNAN T UIIUI ARG

Aue (Ball Clay) uaz 23ALsEnauMaAN (wi%) asAisznay
Aunga (Compound Clay) SiO, | TiO, | ALO,| Fe, 0| CaO|MgO | KO |NaO|MnO |PO_| LOI |Total VNTES

1. AUAAN 47.35| 0.80 | 26.04| 1.41 | 0.12 | 0.22 | 1.59 | 0.08 | 0.01 | 0.06 [22.32| 100 | Quartz, Kaolinite, lllite
AP-BC02#325 (ai1lzn)

2. AUMNEN4 50.22| 0.96 | 33.20| 1.47 | 0.04 | 0.18 | 1.11 | 0.00 | 0.01 | 0.08 |12.72| 100 | Quartz, Kaolinite, lliite

AP-PC02#325 (ai1l7A)
3. AurnnaNAumiles | 58.95| 0.06 | 27.65| 1.07 | 0.09 | 0.18 | 3.29 | 0.20 | 0.06 | 0.01 | 8.43 | 100 | Quartz, Kaolinite, llite
KWC-02 (imalsauauena)

4. AUEEN STW-A 61.64| 0.18 | 25.34| 0.01 | 0.13 | 0.23 | 2.71 | 0.27 | 0.06 | 0.02 | 8.42 | 100 | Quartz, Kaolinite, lllite
(An91981179)

5. Aundn CP1Z (A-316) | 65.12| 0.20 | 22.80| 991 | 012 | 0.19 | 2.63 | 0.96 | 0.09 | 0.02 | 6.95 | 100 | Quartz, Kaolinite, llite,
(Faan) Albite

ABENINATLATIEURIALTE N UMNIIARLATNNIILs TR U IUAINT AL

ﬁuq aAlsznaunIaAl (Wt%) asmlsznay
(Pottery Stone) Si0, | TiO, | ALO,| Fe O CaO|MgO | KO [NaO|MnO | PO_| LOI |Total VN
1. iuLn Pottery In3nA58a | 76.20| 0.03 | 15.56| 0.43 | 0.13 | 0.08 | 3.13 | 1.86 | 0.05 | 0.01 | 2.51 | 100 Quartz, Albite,
(Fhaniduluii) Muscovite
2. Pottery P2 72.52| 0.09 [16.18| 0.91 | 0.19 | 0.25 | 3.58 | 2.31 | 0.07 | 0.01 | 3.88 | 100 Quartz, Albite, Illite,
(mdlpausiszems) Kaolinite
3. Pottery A BKO1 76.27| 0.03 | 16.12]| 0.37 | 0.02 | 0.09 | 3.55 | 0.13 | 0.06 | 0.01 | 3.35 | 100 Quartz, Albite,
(iilagATTmI& wavin1ay) Muscovite, Kaolinite
4. ﬁurg TIC-T5 75.85| 0.03 [ 16.19| 0.72 | 0.02 | 0.11 | 3.61 | 0.07 | 0.18 | 0.01 | 3.21 | 100 Quartz, Albite,
(TIC1991) Muscovite, Kaolinite
5. 9wy 5 mm. 73.57| 0.05 [15.61| g4 | 0.70 | 0.19 | 2.09 | 3.99 | 0.04 | 0.01 | 3.10 | 100 Quartz, Albite,
(d5eFnmang) Kaolinite, Muscovite,
Montmorillonite
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5.) WROIASTHA OO UUIOIRMSKY
5.1 HATAIZE NNNIBNINTDY AYBAT LA LUAIAUNLT

Product Name ARG ARG NFIARN NI8UNI
UA WA um 11len LAWY umaLilan
Moisture 0% 18-20% 0% 18-20%
Sieve analysis
% on mesh No. 200# 0.44 0.3 0.2 0.2
% on mesh No. 325# 3.2 2.88 2.8 1.35
Total 3.64 3.18 3 1.55
%-10 micron (Hydrometer) 30.76 47.48 42 49.34
% LOI (1200 C) 0.1 0.1 0.2 0.2
Color test (1200 C)
L* 95.85 97.21 94.6 94.83
a* 0.59 0.34 1.15 1.28
b* 1.37 1.27 4.88 3.69
5.2 HAALATIZINNNNENNTBIAUTLTEUALAWAN
AU AUL7 AU AUL7 AUAN AUAN
Source: Al A9 A9 A4 AUFEM | ATURENN
UNYS AUNYT USIENS TLUBY 1 2
Moisture 28.83 37.82 35.32 25.09 21.84
Sieve analysis
+8# 21.85
-8+16# 18.51
-16+50# 13.76
-120+200# 7.16 0.74 0.04 0.22 10.44 2.98
-200+325# 3.94 1.34 0.48 1.64 4.35 2.3
Total 65.22 2.07 0.52 1.86 14.79 5.28
Slip Test
Specific Gravity 1.50 1.30 1.50 1.3 1.3
Overswing (0 min.) 323 355 318 357 356
Thixo (5 min) 7 8 9 5 6
% Deflocculant 0.66 0.13 0.28 0.07 0.07
Cast Rate at 10 min 2 7.5 8.5
Cast Rate at 60 min 3.93 2.71
-10 micron 81.63 62.25
MOR (psi) 480 617.27 1567 1524
% Shrinkage
Wet-Dry 6.83 5.4
Dry - Fire (temp1200) 1.95 15.41 9.63 7.80 8.49 8.11
Total 1.95 15.41 9.63 7.80 15.66 13.46
% LOI 4.12 12.67 12.15 12.31 13.57 11.05
% Water absorption 18.4 7.24 11.94 12.16 7.7 3.1
Color test ( Fired )
L* 94.47 90.98 94.04 91.84 88.08 81.65
a* 0.1 0.51 0.65 0.48 0.79 1.12
b* 5.32 7.87 6.16 6.71 13.07 18.42
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5.3 HATATZINNANAUAUNLT

Chemical Analysis AULALAUNYS | AUTNRNAUNYT | AUTNWIUNYT -120# | Quartz AuNY3
SiO2 72.96 48.75 49.95 99.54
A|203 21.6 34.27 32.44 0.16
TiO2 0.28 0.88 0.66 <0.03
F6203 0.75 1.74 3.96 <0.03
CaO 0.02 0.03 0.11
MgO 0.07 0.06 0.12
NaZO 0.03 0 0.03
KZO 0.24 0.7 0.5
P205 0.02 0.03 0.03
ZrO2 0.04 0.03 0.12
LOL 3.7 13.07 12.1 0.3
5.4 HARLATIZINNINNENT NN AIUUGIAUTY AdBRT UNL3
ARRT ARG 798 798 798 N9l
Product Name AUNYF AUNYF 119 219 wna wna
-5+18# -18+80# sa8Lan fanw sreaq LUNg
Sieve analysis (%)
+4 mesh 5.04
-4+8 mesh 22.81
-8+16 mesh 44.89
-16+18 mesh 13 0.56
-18+30 mesh 13.91 24.04
+40 mesh 9.19 0.78 1.55 2
-40+50 mesh 49.13 26.63 8.44 6.97 8.16
-50+60 mesh 10.99 15.84 10.01 4.64 9.8
-60 + 80 mesh 11.98 28.26 28.48 11.95 49.62
-80 + 100 mesh 2.81 4.68 3.33 7.66 13.6
-100 +120 mesh 6.62 9 24.08 10.45
-120-140 mesh 3.04 10.28 21.57 3.9
-140 mesh 5.58 26.52 20.2
Total 99.65 99.51 99.84 96.84 98.62 97.53
Temp. 1200 ¢ 1200 ¢ 1200 ¢ 1200 ¢ 1200 ¢ 1200 c
% LOI 0 0.4 0.1 0.1 0.2 0
Color test
L* 97.4 95.02 95.5 94.01 94.51 96.28
a* 0.22 0.68 0.58 0.95 0.85 0.39
b* 1.47 2.25 4.24 4.06 4.29 3.19
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5.5 NATLATITIIMNIARTBININaLY LU UAeAFAUNLT

Chemical Analysis NS1LUNTLEDY Quartz AuUnN 3“

SiO2 99.22 99.54
AI203 0.1 0.16

TiO2 0.05 <0.03
Fe203 0.1 <0.03
CaO 0.1

MgO 0.1

LOL. 0.2 0.3

5.6 NAALAIIZILAN 189NN TARN)

wqqgmjﬁq Sio, ALO, | Fe O, TiO, CaO MgO | NaO K0 MnO |LOI1.36
NIV LHUNATNTZ e UgLlgeRy 88.35 5.56 1.36 0.18 0.22 0.12 0.57 1.37 0.02 1.04
Fulpdan 8. 9uf s a.9vepe| 91.64 | 4.72 0.19 0.13 0.01 0.04 0.61 1.87 0.01 0.33
NTIUAZLALA Q. B19NAS 89.33 5.31 0.83 0.12 0.18 0.10 1.10 2.41 0.01 0.22
918 U9 bng DEBEN 87.37 5.68 1.90 0.24 0.29 0.16 0.75 1.43 0.02 1.24
NI IANTLIA

918 waRne g a.ga1s 87.95 1.83 0.23 0.03 3.99 0.18 0.29 0.70 0.03 3.75
198 UNARBH LI q.o]]@q G 91.58 1.37 0.38 0.07 2.18 0.18 0.28 0.69 0.02 2.35
PWIALLSING A.522189 ‘= 95.85 1.00 0.40 0.04 0.76 0.13 0.04 0.29 nil 0.97
NIANTLTU @.QLﬁ[ﬂ 93.24 1.60 0.24 0.02 1.23 0.07 0.18 0.97 0.01 0.87
NTILWNI

ANAY A.928189 99.05 0.14 0.08 0.17 nil 0.02 0.01 0.01 nil 1.16
ALLNAY A.72A 99.49 0.40 0.07 0.12 nil 0.02 0.02 0.06 nil 0.00
a9 @ AuNLT 94.93 | 0.51 0.15 0.06 nil 0.01 0.01 0.01 nil 412
Al A 4un :’?j 99.22 | 0.06 0.03 0.05 nil 0.01 0.01 0.01 nil 0.54
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CHP., Sarovart S.

Use of Vibrating Dryer for Gas Saving
in Spray Drying Process
for Ceramic Tile Manufacturing

Intrecuciion

For ceramic tiles, spray drying is the process that converts the body slip obtained from
the mill to granulate with a size distribution and moisture content suitable for pressing. The body
slip is atomized under high pressure, and water is evaporated from the fine droplets using a flow
of heated air [1].

The temperature of the drying gases entering the spray dryer and the flow rate of the
aqueous suspension of clay raw materials are the most suitable operating variables for controlling
moisture content of the agglomerate powder obtained in the drying facility [2]. The moisture in
the raw material is brought down to about 5 - 6% from 35 - 40%. A hot fuel gas at a temperature
of 550 - 600 C is used as the heating source which is generated by combustion of natural
gas [3].

In ceramic tile manufacturing process uses a lot of energy, mainly thermal energy (70%)
and to a lesser extent electrical energy (30%) of total energy consumption. Thermal energy
consumption occurs mainly in three stages: spray drying of the ceramic suspensions (uses 36%
of energy), drying of the bodies (uses 9%) and tile firing which use the largest amount of energy
(565% of total consumption).

The thermal energy used in the process is primarily obtained by natural gas combustion.
Total energy costs (Electric and Thermal) account for between 17 and 20% of average direct
manufacturing costs, but in some cases it can be more than 25%. These costs are directly

related to the price of natural gas, which has been risen significantly in the recent years [4].

Equipment for Eifficieoncy [mprovement

Forreducing gas energy using in spray drying process, the PLP Vibrating Dryer is installed
on the spray dryer output process as a secondary source for drying the clay powder to 5-6%.
The hot gas temperature used in spray dryer can be lower to dry the clay suspension to get the
moisture content of 10 - 11%. This leads to reduce the total gas consumption in spray drying
process. Although the electricity consumption was increased, the total cost of energy was lower
due to the low price per unit ton (2.75 THB/kWh)

PLP Vibrating Dryer, using the heat source from the hot air of roller kiln (150-250 C) which
is normally used with the spray dryer too. Electrical energy is used only for the vibrating motor in
PLP Vibrating Dryer for shaking the clay powder in horizontal direction. This action lets the clay

powder adsorb heat for drying at a longer time than the vertically direction in spray dryer.

40 isasine fugrgy - §urAu 2667



Exhaust
Chimney
Ko e FIGURE1. Diagram of spray dryer and
PLP Vibrating Dryer system.

Hot Air from Roller Klin

150-250 oC ‘

+ Hot Gas

Sprayed clay suspension

Spray Dired powder
JE Faemeels o T

Storage
tank

Hot Air from Roller Klin
150-250 oC

PLP Vibrating Dryer Stage

TABLE 1. Controlling parameter for study.

NO: PARAMETER UNIT VALUE
1 Production capability Ton/Day 500
2 Solid input % 35
3 Hot air temperature °C 150£250
4 Hot air flow rate M3/Hour 10,000+£15,000
5 Cost of natural gas THB/SCM 15
6 Cost of electrical power THB/KWh 2.75

TABLE 2. The average specific energy consumption comparing in spray drying stage.

By using: (1) Spray dryer (2) Spray dryer + Hot air from roller kiln (3) Spray dryer + Hot air from roller kiln + PLP
vibrating dryer (the results presented are obtained from the calculation of average value of the spray drying

operation of ceramic powder per 1 ton dry of red-body on an industrial scale)

Stage of Process

Spray Dryer+ Spray Dryer+

NO: PARAMETER UNIT Spray Dryer Hot Air Hot Air+PLP
Feed Gas Temperature Input °C 500-650 500-600 400-500
2 Clay powder Moisture % 6-7 6-7 10-11
( out-put from spray dryer)
3 Clay powder Moisture % - - 6-7
( out-put from PLP dryer)
Gas consumption SCM/Ton 40-45 22-25 18-21
5 Electrical Power consumption kWh/Ton 20 25 30
6 Gas Saving SCM/Ton - +20 +24
Electrical Saving kWh/Ton - -5 -10
8 Cost of Gas consumption THB/Ton 675 375 315
9 Cost of Electrical Power consumption THB/Ton 55 68.75 82.5
10 TOTAL Cost of Energy THB/Ton 730 443.75 397.5
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TABLE 3. Energy and monetary benefits from proposed technology.

Stage of Process

Spray Dryer+ Spray Dryer+

NO: PARAMETER UNIT Spray Dryer Hot Air Hot Air+PLP
1 TOTAL Cost of Energy THB/Ton 730 443.75 397.5
2 TOTAL production Cap / DAY Ton/Day 500 500 500
3 TOTAL Cost of Energy /Day THB 365,000 221,875 198,750
4 TOTAL Cost of Energy /Month THB 10,950,000 6,656,250 5,962,500
5 TOTAL Cost of Energy saving /Month THB 4,293,750 4,987,500
6 With PLP-Cost of Energy saving /Month THB 693,750

Implementation of the proposed PLP drying machine saves around +693,750 THB per month of total
energy cost. The purpose of this study is to reduce the cost of energy consumption in ceramic tile spray drying
process. The methodology used in this study came from personal studies, statistical analyses and 25 years work
experience in ceramic tile manufacturing. This is one of the well-known technologies in market; many people
already know about this vibrating dryer but never implemented. The main reason probably is doubtful in the return
on investment. From above study the PLP Vibrating Dryer system gives us the big saving in gas consumption, a

quick return on capital outlay and therefore provides tangible earnings within one year.
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INDUSTRIAL MINERALS  MietalBulletin

INEVENTS Events
*South East
Asian Industrial
Minerals conference

12 -13 November 2014

Sofitel So Bangkok, Thailand

Confirmed speakers:
« Senior Representative, Office of Primary Industries and Mines, Thailand
« Kyaw Din, Deputy Director General, Depart ment of Geological Survey and Mineral Book befo re

Exploration, Ministry of Mines 24 Se pt 2014

« Kyaw Thet, Director, Depart ment of Mines, Ministry of Mines
s Kasemsit Pathomsak, Deputy Secretary General, Board of Trade of Thailand & S AVE
« Nenawan Supagamnerd, Business Development Manager, Imerys

« Gary Lymath, Regional Technical Manager, Imerys

¢ Jae Roettle, Giobal Saies Manager, Ecutec Barcelona SL U S $ 2 00

« Richard Flook, Principal, Mosman Resources

3 ; Member of Thai Ceramic
. Murray.Lmes, Dijrector, St.ratum Resources - Society will get 10%
s Jean-Eric Husson, Managing Partner, Dofson Consulting Ltd discount for the

« Dennis Meseroll, Managing Director, Tractus Asia registration fees
s Dr Reiner Haus, Managing Director, Dorfner ANZAPLAN

« Dieter Seng, President Director, PT Clariant Adsorbents Indonesia
» Representative, Australian Perlite Pty Limited

« Deependra Singh, Marketing Director, Indian Rare Earths Limited Spersas
« Prasad Chaporkar, Deputy General Manager, Ashapura Minechem Ltd. ®
« Martin Lynch, Director, 5.0.N Intemational Minerals Consulting Corp -eCUt'ec s‘L'

s Andrew Scogings, Magazine Consuitant, Industrial Minerals

Supporting Qrganizations:

ﬁ' Ghamber of Mines
ofthe Philinpines

Tel:+44 (0) 20 7779 7222/ +852 2912 8038 Email: mktg@indmin.com Web: wwwindmin.com/events/seaim
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4t South East Asian
Industrial Minerals

Conference

12-13 November 2014
Sofitel So Bangkok, Thailand

Industrial Minerals Events’ is delighted to host its 4th South East
Asian Industrial Minerals Conference at Sofitel So Bangkok in
Thailand from 12-13 November.

Having previously been held in Vietnam and Indonesia, Thailand
has emerged as an obvious destination for our 2014 event, given
its position as a central travel hub in South East Asia, as well as a
strong domestic market for industrial minerals. With support from
the Thailand government and leading Thailand producers,the 2014
program will be a key showcase for the enhanced opportunities
in the industrial minerals sectors covering both upstream and
downstream fields in key areas such as ceramics, cement and
mineral sands.

Key topics for discussion include:

¢ Regional analysis of current deposits and potential for the
development of industrial minerals in the ASEAN region

¢ Showcase of investment opportunities for Industrial minerals
relates industries in Myanmar

¢ Analysis ceramic markets in South East Asia

¢ Developments in silica and high purity quartz

Day One, 12" November 2014

0800 Registration and welcome refreshments

SESSION 1: ASEAN PLENARY

Opening remarks from the chairperson

0900 Thailand’s vision for the mineral sector
* Where are Thailand’s key strategic mineral resources?
* What are the opportunities for investors in the Thai
minerals sector?
* What are the government’s plans to stimulate industrial
minerals related industries and the mining sector?
Senior Representative, Office of Primary

Industries and Mines, Thailand

0930 Where are the new opportunities in ASEAN for
industrial minerals?
* Availability of key strategic minerals in the region
* Where are the latest acquisitions of mining permits?
* How do governments’roles in the mining industry

vary regionally?

Myanmar: Kyaw Din, Deputy Director General,
Department of Geological Survey and Mineral
Exploration, Ministry of Mines, Myanmar
Kyaw Thet, Director, Department of Mines,
Ministry of Mines, Myanmar

1100 Networking refreshment break

1130 An overview of FDI opportunities in Thailand
* Current Thai GDP and forecasts for growth
* Which sectors are attractive for investment?
* FDI opportunities in the mining and minerals sectors
Kasemsit Pathomsak, Deputy Secretary General,

Board of Trade of Thailand

1200 Making the most of opportunities in Myanmar’s
IM sector
¢ Current FDI in Myanmar and prospects for growth
* What are the challenges that investors face?
* Regulatory and taxation issues for Myanmar

Dennis Meseroll, Managing Director, Tractus Asia

1230 Lunch

SESSION 2: THAILAND AND REGIONAL MINERALS

1400 ASEAN Cement and Lime - where is demand
coming from?
* Construction growth in the region
* New emerging markets such as Myanmar. What are the
opportunities?

1430 Ball clays in Asia: a sustainable raw material for
the ceramic industry
Jean-Eric Husson, Managing Partner, Dofson
Consulting Ltd

1500 Ceramic markets in South East Asia, raw material
requirements and the ceramic production
process

* South East Asia - a growing market for ceramics

* Raw material requirements for ceramics

¢ Imerys’s role in the ceramics industry

* Ceramic production process and major challenges in the
industry

* Added value of minerals

* Technical support and research and development
Nenawan Supagamnerd, Business Development
Manager, Imerys

Gary Lymath, Regional Technical Manager, Imerys

1600 Networking refreshment break

1630 Developments in silica and high purity quartz
* Trade trends in silica and pricing
* Major end uses (including frac sands)
* High purity products with emphasis on HPQ
Murray Lines, Director, Stratum Resources

1700 Reporting of Industrial Minerals Resources
according to JORC 2012
¢ Clause 49 (2012) compared with Clause 44 (2004)
* Table 1 - the ‘if not why not’ requirement
* How drilling methods may affect samples
* Appropriate testing and markets
Andrew Scogings, Magazine Consultant,
Industrial Minerals

1745 End of Day One followed by cocktail reception

Vietnam: Martin Lynch, Consultant, SON Minerals

Note: Industrial Mineral Events reserves the right to alter venue, timings and/or speakers.
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Day Two, 13*" November 2014

0800 Registration and welcome refreshments

0850 Opening remarks from the chairperson
SESSION 3: PYRO METALLURGICAL MARKETS

0900 Refractories in Asia and prospects for growth

* Review of changes in the industry over the past
two decades
* Analysis of market shifts - continuing towards China?
* What changes are taking place in the refractory industry?

Richard Flook, Principal, Mosman Resources
SESSION 4: STRATEGIC AND OILFIELD MINERALS

0930 Opportunities and challenges in the ceramic

proppants market

* Global overview of fracsands

* Regional demand for ceramic proppants

* What are the advantages of using ceramic proppants?

Joe Roettle, Global Sales Manager, Ecutec
Barcelona SL

1000 Bentonite in South East Asia
* Applications of bentonite and current markets
* Usages in the oilfields sector and prospects for growth
* Perspectives on dealing with the export ban in Indonesia
Dieter Seng, President Director, PT Clariant
Adsorbents Indonesia

1030 Bleaching earth in the region
* Bleaching earth business scenario in SEA
* Emerging trends in bleaching earth
¢ Industrial minerals supply capabilities from India

Prasad Chaporkar, Deputy General Manager,
Ashapura Minechem Ltd

SPONSORSHIP OPPORTUNITIES

Ensure your company is promoted in the bauxite and
alumina market place. Join us and showcase your
company’s brand and competitive edge to decision
makers within the industry.

i

\ S5
e

- -
-4-’¢~,A > [ .

What’s available

e Welcome reception

¢ Delegate bag sponsor

¢ Lunch and refreshment breaks

e Exhibition space

e Writing folder

¢ USB stick

We welcome your ideas regarding sponsorship or

exhibition opportunities and are happy to work
with you to tailor a package to suit your needs.

1100 ASEAN as a new potential source of rare earths
* (Can the region become a significant producer of rare
earths?
¢ Developments in Malaysia and Vietnam
* Rare earths supply from India
Deependra Singh, Marketing Director, Indian Rare
Earths Limited

1130 Networking refreshment break

SESSION 5: DOWNSTREAM APPLICATIONS
AND DEMAND

1200 Prospects for Quartz and Diatomite high end

applications

¢ High purity quartz usage in electronics

¢ Developments in high end usage and prospects for
growth - xenon bulbs and EMC filler

¢ Filtration applications of diatomite

Dr Reiner Haus, Managing Director,

Dorfner ANZAPLAN

1230 Recent advances in perlite filter aids

* Perlite’s usage in rotary vacuum filters

* The benefits of perlite as a filter aid

* Why perlite is fast replacing diatomaceous earth as a
filter media

Representative, Australian Perlite Pty

1300 Close of conference

Exhibiting at the 4th South East Asian Industrial Minerals
Conference is an investment into your company’s future
success. Whether your goals are to increase your market
share, launch a new product, increase brand awareness,
penetrate a new market sector or increase your sales,
this event will provide you with the ultimate tool to
achieve these goals by delivering a targeted audience
of over 100 decision makers.

For sponsorship and exhibition opportunities,
please contact:

Jason Coles

Tel: +852 2842 6906

Email: jason.coles@metalbulletinasia.com

“The conference, in addition to being
informative and having highly
professional representatives of their
respective industies, is an excellent
networking venue 99

- Dan Swartz, EP Minerals

Note: Industrial Mineral Events reserves the right to alter venue, timings and/or speakers.
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Pre-conference Field Trip to

Quartz and Mine Factory and Dolomite Factory*
11th November 2014, Tuesday

The pre-conference field trip will take delegates to the east of Bangkok, in
Kanchanaburi province, to visit quartz and dolomite factories as well as a
quartz mine. The tour will also stop for lunch at the famous “Death Railway”
bridge over the river Kwai.

There is a limited amount of space available on this trip and they are on a
first come first serve basis.

Itinerary (11th November 2014, Tuesday)

08:00 Departure from Sofitel So Hotel to Kanchanaburi Province

10:00-11:30 Visit to a Quartz and Mine Factory at S. Khemarat Co., Ltd

11:30-12:00 Visit to the “Death Railway”, Bridge over the River Kwai

12:00-13:00 Lunch

13:00-14:30 Visit to a Dolomite Factory at P & S Dolomite Co., Ltd, at
Wang Dong district

14:30-15:00 Site visit to OTOP shop (rock furniture)

15:00-1800 Departure to Bangkok

Post-conference Field Trip to

SCG Cement Factory and Volcanic Site*
14th November 2014, Friday

The post-conference field trip will allow delegates to visit one of the largest
cement factories in the region and the biggest company in Thailand, Siam
Cement. This will be followed by a visit to a volcanic site at Kao Wong in
Lobburi province, north of Bangkok.

There is a limited amount of space available on this trip and they are on a
first come first serve basis.

Itinerary (14th November 2014, Friday)

08:00 Departure from Sofitel So Hotel to Lobburi Province

10:00-11:30 Visit to SCG Cement Factory, Saraburi Province

11:30-13:00 Lunch

13:00-15:00 Visit to a volcanic site at Kao Wong, Sa Bot district,
Lobburi Province

1500-17:00 Departure to Bangkok

For more details, please visit the event website or contact us at +44 (0) 20 7779 7222 / +852 2912 8038.

*The pre/post-event trips are open only to registered delegates for the 4th South East Asian Industrial
Minerals Conference
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INDUSTRIAL MINERALS

iNEVENTS

4th South East Asian

Industrial Minerals Conference
12th - 13th November 2014
Sofitel So Hotel, Bangkok, Thailand

WEB

MetalBulletin
Events

If your details above are incorrect please amend them here
PLEASE COMPLETE IN BLOCK CAPITALS

(Mr/Miss/Mrs/Ms/Dr)
Family Name:
First/Given Name:
*Delegate Email:
*Administrator Email:
Position in Company:
Company Name:
Address:

Postal/Zip Code:

Country:

Tel: +

Fax: +

Please indicate your metals interest in order of preference:
1 2 3

What is your company’s main business activity:

*Delegates must provide their email address in order to receive booking confirmation and access to
the delegate messenger system.

DATA PROTECTION NOTICE

The information you provide on this form will be used by Euromoney Trading Ltd and its group companies (“we” or “us”) to process your order and
deliver the relevant products/services. We may also monitor your use of the website(s) relating to your order, including information you post and
actions you take, to improve our services and track compliance with our terms of use. Except to the extent you indicate your objection below, we
may also use your data (including data obtained from monitoring) (a) to keep you informed of our products and services; (b) occasionally to allow
companigs outside our group to contact you with details of their products/services; or (c) for our journalists to contact you for research purposes.
As an international group, we may transfer your data on a global basis for the purposes indicated above, including to countries which may not
provide the same level of protection to personal data as within the European Union. By submitting this order, you will be indicating your consent to
the use of your data as identified above. Further detail on our use of your personal data is set out in our privacy policy, which is available at www.
euromoneyplc.com or can be provided to you separately upon request.

If you object to contact by telephone OJ, fax 01, or email O, or post CJ, please tick the relevant box. If you do not want us to share your information
with our journalists O, or other companies please tick the relevant box.

BOOKING CONDITIONS

Registrations can only be confirmed upon receipt of payment or proof of payment and discounted fees will only apply when payment is received
within the offer period. If you are not able to attend, a substitute delegate will be accepted. Cancellations must be received in writing prior to 14 Oct
2014 to qualify for a full refund less US$200 administration fee. It may be necessary for reasons beyond the control of the organisers to alter the
content, timing and venue. In the unlikely event of the conference being cancelled or curtailed due to any reason beyond the control of Metal Bulletin
Ltd., or it being necessary or advisable to relocate or change the date and/or location of the event, neither Metal Bulletin Ltd., nor its employees
will be held liable for refunds, damages and/or additional expenses which may be incurred by delegates. We therefore recommend prospective
delegates arrange appropriate insurance cover.

Book before 24 Sept 2014

& SAVE US$200

REGISTRATION RATES

Standard Rate

(after 24 September 2014) US$2,199
Early Bird Rate

(until 24 September 2014) US$1,999
International Company Based in Thailand Rate............. US$1,499
Thailand Local Company Rate US$800
METHODS OF PAYMENT

PLEASE SIGN THE FORM IN ORDER FOR REGISTRATION TO BE PROCESSED
SIGNATURE:

DATE:

[To make a payment by credit card, please call +44 (0) 20 7779 7222 /
+852 2912 8038 or visit www.indmin.com/events/seaim to book and pay
online.

1 would like to pay by bank transfer.
Option only available before 14 October 2014

Note: Full bank details will be emailed to you with your booking confirmation. When paying by bank
transfer, please ensure that you transfer enough funds to cover the full price of your purchase, plus any
bank charges you may incur.

IMPORTANT: Please make sure you quote your full invoice number, details can be found on your
invoice.

Metal Bulletin standard terms and conditions apply.

Visas are the responsibility of delegates.

Fees: The conference fee includes attendance at all sessions, refreshments, welcome reception and
lunches.

Accommodation: The fee does not include accommodation. A limited allocation of rooms has been
reserved at the conference hotel. Delegates will be sent an accommodation booking form along with
confirmation of registration. This form should be completed and returned to the hotel.

VAT: If your organisation is tax registered within the European Union please provide
your company.

VAT number:

Our VAT Number is GB 243 31 57 84
[ Please tick if you are not registered for sales tax.

EASY WAYS TO REGISTER
Online:

Credit Card Booking Hotline:
Logistics enquiries:

www.indmin.com/events/seaim
+44 (0) 20 7779 7222 / +852 2912 8038
+44 (0) 20 7779 8989 / +852 2842 6904

Fax: +44 (0) 20 7779 8294 / +852 2111 1400
Email: mktg@indmin.com
Address: Industrial Minerals Events, 27/F, 248 Queen’s

Road East, Wanchai, Hong Kong

VENUE

Sofitel So Bangkok

Address: 2 North Sathorn Road, Bangrak,
Bangkok, Thailand

+66 2624 000
www.sofitel-so-bangkok.com

Tel:
Web:

Booking your accommodation
Upon registration, delegates will receive an accommodation booking form by email with
booking instructions. By using this form, it will entitle you to a discounted room rate.
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CURRENT CERAMIC
RESEARCH IN DEPARTMENT
OF MATERIALS SCIENCE

FACULTY OF SCIENCE, CHULALONGKORN UNIVERSITY
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Anniversary
MATERIALS SCIENCE
CHULALONGKORN UNIVERSITY

Ceramic Powders for Antibacterial and
Reduction of Adulterated Chemicals in
Fresh Vegetables and Fruits

Dujreutai Pongkao Kashima, Supatra Jinawath, Pattama Preecha,
Teerasak Powduang, and Thonnisorn Choochaisangrat

Fig.1 SEM micrograph of calcined bovine bone powders

Preparation of non toxic ceramic powders
which is not harmful to human body and able to
antibacterial as well as reduction of adulterated
chemical in fresh vegetables / fruits is interesting.
Ceramic powder which has been developed
are mixed powder of calcined bovine bone

and calcined eggshell. Calcined bovine bone
powder acts as a good adsorbent for pesticide
and calcined eggshell shows an excellent
antibacterial activities against E.coli, S.aureus,
and Samonella. By this way, washing of the
vegetables and fruits using this mixed powder
would be an alternative choice for consumers.
This work has been licensed to scale up in the
industrial plants by J.R.Technics Co. in Thailand.
We would like to acknowledge the financial
supports from Thailand Research Fund and
Office of the Higher Education Commission

for financial supports, and grateful thanks to
Chulalongkorn University Intellectual Property
Institute for technical supports.
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Fig.2 SEM micrograph of calcined eggshell powders

Ceramic powders which has been
developed are mixed powder of
calcined bovine bone and calcined
eggshell. Calcined bovine bone
powder acts as a good adsorbent
for pesticide and calcined eggshell
shows an excellent antibacterial
activities against E.coli, S.aureus,
and Samonella.



"

N Anni
=< nniversary
\\X 0 MATERIALS SCIENCE
p \ CHULALONGKORN UNIVERSITY

Utilization of industrial waste to prepare of
high efficiency photocatalyst

Pornapa Sujaridworakun, Kornkamol Natrchalayuth
and Thanakorn Wasanapianpong

’T'Mechanlsm of Decomposition of Harmful Organic Materials ———

I UG‘M(UV)

Zinc-dust waste

Zinc oxide powder

Water in the Air

Photocatalyst semiconductors have been widely |

applied for waste water treatment because .

they can decompose the organic contaminants ZnO particles prepared from

to non-toxic products by advancing oxidation the waste in this study showed
process. ZnO has been reported as an alternative ~ good photocatalytic performance
photocatalysts for eliminating the pollutants which is expected to be applied for
because of its high photocatalytic activity, high environmental purification.

photosensitivity, low cost and non-toxicity. ZnO can
be synthesized from various commercial synthetic
precursors such as Zn(NO,), Zn(S0O,), , ZnCl,

and Zn(CH,COOH). However, our research group
had successfully prepared ZnO nanoparticles by
using starting materials which is a waste derived
from hot-dip galvanizing process in metal plating
industry, called zinc-dust, by various methods such
as precipitation-calcination, hydrothermal and Zinc oxide powder
microwave heat treatment ZnO particles prepared

from the waste in this study showed good

photocatalytic performance which is expected to

be applied for environmental purification.
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Processing of nanoparticles into
transparent polycrystalline ceramics

Karn Serivalsatit, Sujarinee Kochawattana, Thanakorn Wasanapiarnpong,

Sarut Teerasoradech, and Adison Saelee

Conventionally, optical transparent ceramic
materials are glass, which have been widely used
in industries and daily life. Unfortunately, glass
has relatively low mechanical properties and
insufficient chemical and physical stability. As a
result, new transparent ceramic materials that can
be used for applications operating in harsh and
extreme environments need to be developed.

With the advancement in material technologies,
transparent polycrystalline ceramics are
emerging as a highly promising alternative to
conventional glass. Compared to conventional
glass, transparent polycrystalline ceramics
provide more advantages including superior
mechanical properties, high chemical durability,
and better physical stability at high temperature
environments.

Typically, polycrystalline ceramics are opaque due
to light scattering of pores in microstructures. In
order to produce highly transparent polycrystalline
ceramics, fully dense polycrystalline ceramics
must be obtained, which can be accomplished

by using the well-dispersed and highly-sinterable
starting powders. Therefore, our research has
been focused on the synthesis of nanopatrticles
and then subsequently processes these
nanoparticles into the transparent

polycrystalline ceramics.

September- December 2014

Compared to conventional glass,
transparent polycrystalline ceramics
provide more advantages including
superior mechanical properties,

high chemical durability, and better
physical stability at high temperature
environments.
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The use of electric arc furnace dust
from steel recycling in ceramic
decorative glaze

Sirinart Wannakamb, Sowan Manuskijsamrun
and Wantanee Buggakupta

Electric arc furnace (EAF) dust is a particulate  Namako glaze. At 1230 °C, the obtained glaze

waste from steel scrap recycling generated presented recipe non-crackle, vivid deep blue
by an electric arc furnace. The dusty waste glossy surfaces with very small crystals evenly
mainly consists of zinc ferrite, along with distributed. Heavy metal release from leaching
a very small amount of heavy metals such was not higher than industrial standard,

as lead, chromium and mercury. Therefore, suggesting that the dust-containing glaze was
EAF dust is inevitably categorized as a safe. This summarized that EAF dust can be
toxic waste. Even though there are some applied as an alternative material for this type
proper treatments of EAF dust established of ceramic decorative glaze.

to get crude zinc oxide and iron oxide,
such techniques have not been yet settled

in Thailand. The possible way to reduce
its toxicity is glassification. Due to EAF , l |
dust make-up, it is possibly applied as a
substitutional raw material in ceramic glaze.
1:1 1.5:1 25:1 3:1 45:1

This project focuses on the feasibility of

using EAF dust in decorative Namako glaze,

which contains high levels of zinc oxide

and iron oxide contents. The natures of

EAF dust including chemical composition,

phase content and morphology are initially

characterized. Then, effects of EAF dust on

melting behaviours were then considered.

The replacement of EAF dust to common

raw materials, zinc oxide and iron oxide, in

Namako glaze was attempted. Flow ability,

% residue and Speciﬁc gravity of the g|aze Textures of the waste containing glazes at various EAF dust to frit ratios
. . (left) and over a ceramic body (right)

slip were controlled. This work also concerned

a toxicity testing by the mean of Toxicity

Characteristic Leaching Procedure (TCLP) in a

diluted acid solution. The experimental works

showed that the dust-bearing glaze provider
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Glass and Glass-Ceramic Sealants for
High-Temperature Applications

Apirat Theerapapvisetpong and Sirithan Jiamsirilers

Planar solid oxide fuel cell is one of high
temperature devices requiring hermetically
sealing materials. Glass and glass-ceramics are
widely used as sealing materials and perform
good properties in short period of time because
their coefficient of thermal expansion (CTE) was
changed by crystallizing unmatched CTE phases.

Recently we developed the glass-ceramic
sealants for operating at high temperature which
performed high stability sealing between Crofer
22 APU® stainless steel and YSZ electrolyte
ceramic. The sandwich specimen of glass-
ceramics between Crofer 22 APU® plates

were passed through 100 hours of continuous
heat treated at 800 °C and 12 thermal cycles
(heating up to 800 °C and cooling down to room
temperature).

Advantages

- CTE matched sealing glass for both
Crofer 22 APU® and YSZ ceramic.

- Sealing glass and glass-ceramics are
available for operating temperatures
in the range 650 — 900 C and CTE in
the range 9.5 — 11.7 ppm K.

- CTE of these glasses is
slightly changed after crystallized
(glass-ceramics) by thermal treatment.

- Glass-ceramic sealants have high
electrical insulation.

- Sealants can be prepared in
both powder and pastes or
preform formats.

September- December 2014

Glass paste on Crofer 22 APU
plate for preparing sandwich
specimen

Cross-section of Glass-ceramic sealant /
Crofer 22 APU plate interface after heat
treated at 800 °C, 100 h.
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“Fuel Cell”

The Clean Electricity for the Future

Tanaporn Yoomanthamma, Kannanut Seaneekatima, Yukolthorn Sriloy and Rojana Pornprasertsuk

Fuel cell is an energy conversion device that
changes chemical energy into electrical energy. A
fuel cell has three main components: a cathode,
an electrolyte and an anode. Fuels (ex. H,) and
oxidants (ex. O,) are supplied to the anode and
cathode, respectively. Once the Redox reactions
happen, the conducting ions are produced on one
electrode and migrate across the electrolyte to
react with either fuels or oxidants on the opposite
electrode. If H, and O, were used as fuel and
oxidant, the products will be only water, heat and
electricity. No green house gas will be produced.
Therefore, we can consider a fuel cell as a clean
electricity generator for our future use.

Fuel cells produce electricity directly from
chemical energy; therefore, they are more
efficient than combustion engines. Furthermore,
fuel cells contain no moving parts, which yields
longer life spans and silent operations. No
undesirable products such as NOx or SOx are
produced during fuel cell operation. Fuel cells
also allow independent scaling between power
and capacity.

The main challenges for fuel cell utilization

are the cost and its operating efficiency. The
volumetric power density of fuel cells is lower
than batteries and combustion engines. Fuel
availability and storage are also an important
issue to be resolved in the future. Research for
new materials is still required to improve the
fuel cell efficiency and reduce the production
cost such that we can efficiently use this clean
technology in the near future.
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Research for new materials is still
required to improve the fuel cell
efficiency and reduce the production
cost such that we can efficiently use
this clean technology in the

near future.
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Development of Polydiacetylene
/ZnO Nanocomposites for
Sensing Applications

Nisanart Traiphol's Research Group

Polydiacetylene (PDA), one of the conjugated D. J. Ahn et al. Adwv. Funct. Mater. 19 [2009) 1483-1496.

polymers that exhibit colorimetric response

to external stimuli. It has beer? gbserved that l heating l'::> P
the PDA-based materials exhibit blue/purple,

blue/red, or blue/orange color transitions

when exposed to various external stimuli such —

as solvents (solvatochromism), temperature . —I- Chemosensor
(thermochromism), pH, ions, biomolecules, and a

other chemicals. Therefore, the development of .

sensing technologies based on this material has . %‘b‘- -|::) :’;iz:urre

become rather attractive.

.:> Biosensor

Our recent study presented a simple method . cobrention
for preparation of PDA/ZnO nanocomposites. “recogniton.

The incorporation of ZnO nanoparticles

into PDA assemblies promotes interfacial
interactions within the system. The resultant
PDA/ZnO nanocomposites exhibit reversible
thermochromism and high thermal stability.
Their color-transition temperatures can be
systematically controlled by varying structure of
the constituent polymers.
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Utilization of Industrial Wastes as Raw
Materials for Ceramics Industry

Thanakorn Wasanapiarnpong, Pornapa Sujaridworakun, Wantanee Buggakupta, Thanakorn Tepamat,
Chalermkwan Makornpan, Nithiwach Nawaukkaratharnant

Production of residues from industries and
agricultural sectors in Thailand has increased
during last several years. Much of this waste has
been thrown to landfill, without considering its
potential for reuse, recycling or valuation. The
aim of this research is to study the chemical,
physical and economical properties of materials
generated from industrial waste for different
purposes of final ceramic products.

- Ceramic tiles from combustion ashes

- Ceramic filters form rice husks

- Construction materials from ceramics
industrial wastes

- Ceramic color stain from transition metal
compound wastes

@ Spent Battery

@ Brick from Rice husk

© Spent Battery

O Rice husk Carbonization
@ Rice husk

0 Zeolite from Rice husk

@ SiCw from Rice husk

@ Glaze from Spent Battery
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Synthesis of geopolymer using

iIndustrial wastes

Sirithan Jiemsirilers, Thanakorn Wasanapiarnpong, Shigetaka Wada, and Parjaree Thavorniti

Geopolymer is an inorganic material with
ceramic-like properties involved the chemical
reaction of aluminosilicate oxides with alkali
silicate solution yielding the amorphous to semi-
crystalline 3-D polymeric structure at ambient
temperature or slightly above. Geopolymers
can be prepared from aluminosilicate materials,
therefore any materials composed of silica
(Si0,) and alumina (Al,O,) can be geopolymers
for example fly ash, metakaolin, bottom ash,
slag, rice husk ash and other industrial wastes.
Geopolymer can be formed as bulk or porous
depends on the applications. The most common
alkali reactor used is a mixture of sodium
silicate and sodium hydroxide. In this sense,
geopolymer is one of the optional materials

in the future. It reduces the environmental
degradation of global warming problems. The
use of waste in geopolymer processing is also
fits into sustainable economical domain. Once
the alumino-silicate powder is mixed with alkali
solution a paste forms and quickly transforms
into a hard geopolymers and gained strength.
Bending and compressive strengths of fly ash

based geopolymer synthesized in this study were

~ 6 MPa and ~ 40 MPa consecutively.

Bending and compressive strengths
of fly ash based geopolymer
synthesized in this study were ~ 6
MPa and ~ 40 MPa consecutively.

1. Activation selution 2 o]

. T « 40, 60,8 . RH
~ .
oL « -1_?:{2"‘“ by 4
~ e N - i
\ / -, \_— d 6 |
HaOH | H ‘.' | :-r;r;:om | | /

+oxka WO A-Warte
Pice sk ash SrmsTmmRg ] @

S dico sohtion Campressive shength e 2 <
+ NoOH +exira H,0 rom |
st serobObmL. | | eoax e cna e (G [Chorocieraabons

Sodium slicate schution




The Bone China Rebound
— Have We Enough Bones?

Traditionally bone china has arguably been the highest quality of the ceramic tableware
and giftware substrates. Strong, luxurious, delicate, translucent — it's whiteness augmented by the
use of glossy onglaze, artistic hand painting & fine decals that seems part of the glaze itself, but
mostly the use of high percentage gold and platinum borders and bands that add even more value
to this timeless luxury product. Asian Ceramics looks at the history of bone china and its evolution
and future especially now as new buyers clamour for its highly desirable characteristics and older
buyers rediscover it as a means to differentiate themselves in markets tired of heavy, clumsy
stoneware and hard, cold porcelains.

After many years of decline, recent times
have seen a significant rebound in the bone china
industry despite the world-wide economic crisis.
Driven by consumers in the ‘brand conscious’ BRIC
countriesdeveloping more sophisticated and
demanding tastes, supported by the high volume
hotel and hospitality market, circumstances are
looking brighter for manufacturers. Yet at exactly the
same time the available supply of raw materials is
dwindling, especially with the demise of Jesse
Shirley at the end of 2011. So where does this leave
manufacturers and buyers when they want to start
or expand production? Questions that will be
answered as we look at the state of the industry today

and where it has developed from.

Arguably the finest form of ceramic table and
giftware available, bone china was developed and
perfected technically & commercially by Josiah

Spode in 1789 using the standard formulation :

50% Natural Bone Ash

25% Kaolin

25% Cornish Stone (UK Pottery Stone)
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Why use bone? Well the first use of bone in ceramic formulations may have come from Bow Porcelain
factory owned by Thomas Fyre. This London factory was trying to make porcelain similar to the German & French
type — but the factory was near cattle markets and abattoirs. The assumption must be that bone ash being
white was considered as a material to make very white porcelain. It wasn’t used in the same way as Spode
would later use it; it was used to try to make a ‘frit’. However Fyre’s factory was commercially unsuccessful. It is
interesting to mention that the intention was to mimic (that is, to copy) the hard paste porcelain of China. Bone
china as we know it, its strength allowing for thin profiles may well simply have been a case of trial and error or

a moment of genius from the talented Spode.

Since that time recipes at leading tableware manufacturers have changed very little although a
variety of different kaolins and feldspars have been used to bring subtle differences; slight colour variations or
translucency and strength. Differences however that have very little impact on the overall chemical ‘make up’ of
the composition. If one were to look at the chemical analysis of any bone china body produced around the World,

there would be a very close correlation between material produced today and the original standard.

For almost 200 years bone china was almost exclusively produced in the United Kingdom with an
abundant source of bone ash being available to producers. This bone ash being sourced from calcination
facilities closely associated with bone glue plants. Manufacturers of bone china built up both through beautiful
products and inspired marketing (getting Royal endorsements at a time when Royalty were the celebrities and
recognised famous’ fashionistas’ of their day) creating brand names which are famous world-wide, commanding
premium prices for their products and becoming highly profitable, so profitable that possibly they became
complacent, lost the appetite to evolve, failed to enter and foster new markets thus allowing new entrants to

compete and be victorious.

During the middle of the 20" Century manufacturers in other countries had seen the fine quality of bone
china and wanted to start production by themselves. Whether this was to produce a visibly whiter product or
capitalise on the higher sales value is unknown but certainly efforts were made to develop bone china bodies to

compete with the British.

It is widely acknowledged that the Japanese producers were the first to perfect the process of
manufacturing fine bone china outside of the United Kingdom with leading brand names such as Noritake, Nikko
and Narumi, all of which are believed to have used both natural and/ or chemical bone ash to develop their
formulations. It is this latter material that is still rather an unknown in the wider industry and something that we

will discuss later in the article as it is becoming more important.

Over the years there has been a boom in the development of bone china plants in Europe, North
America but more recently and more aggressively in Asia. The European and North American producers taking
on board the traditional body formulation and production methods employed in the United Kingdom whilst in
Asia, companies have chosen a number of innovative and ingenious routes to try and produce bone china or at

least something very much like bone china. An important point to keep in mind.
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It is in part the development of manufacturing facilities in Asia that brought about the rapid decline in UK
manufacturing over the past 20 years. That and the failure of the brand names to develop fast enough the
growing, aspirational luxury market in East Asia. As mentioned UK plants were complacent believing that clients
would always want their products given they were famous brand names. This potentially resulted in companies
being too eager to enjoy profits rather than re-invest in modern manufacturing facilities to compete with the
lower labour cost countries in South East Asia. It also meant that the evolution of luxury brands was ignored, that
there was no empathy for the developing sense of life style choice and the demonstration of success by the
newly affluent. It has therefore only been the select ‘fittest to adapt’ in Europe that have been able to maintain
European production with very few people actually involved in the manufacturing process.

At the same time, there was a shift in the dining patterns of consumers in the traditional market areas,
with a move away from formal ‘dining-in’ to a more casual lifestyle and ‘dining - out’. Having a set of ‘used once
a year bone china in a display case became far less important than having a very big television with satellite and
game consoles. Families now wanted convenience, fashion and informality. This meant a reduction in the total
demand for bone china further putting pressure on the industry. Whereas of course in East a market for fine &

bone china especially for the matrimonial market and luxury hotels and restaurants was growing

With the change in market demographics there was also a change in the way that famous western brands
conducted their business. Profit margins were being eroded by upstart producers in Asia offering product to
market, quickly ; especially the key USA market at cheaper price points. Without time or the necessary resources to
modernise and automate facilities, companies were forced to close production plants and source product from

Asia. Generations of skills and experience given away over a very few years.

The demise of bone china demand and also the number of manufacturing plants in Europe brought about
a significant change in the market for bone ash producers. Over the years there had been sufficient demand to
maintain production at a number of companies, mainly in the United Kingdom where most of the bone china ware
was produced anyway, to meet the demands of the tableware and giftware industries. Some 25 years ago there
were at least four separate bone ash producers but through amalgamations and stiff competition the situation

has changed dramatically. The material supply side of the industry being affected similarly to the manufacturing

side.
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If we look at the bone ash industry in more detail it is possible to gain a better understanding of the
various developments. Firstly the basics; what is bone ash ? Mineralogically it is known as Hydroxyapatite,
Ca(OH)Z.BCaS(PO4)2, and is derived from animal bones hence the name bone china.

Traditionally bone ash producers would source their raw materials from bone glue factories within the
United Kingdom, but following the development of synthetic glues, superior and tailored for specific requirements
the demand for bone glue has fallen significantly. Since the middle of the 20th Century there have been no bone
glue factories in the UK and therefore the industry has relied upon imported de-glued bones, often referred to as
‘degaltinised bones’, to produce bone ash. Itis probably this latter factor that has contributed to the rationalising
of the industry resulting in only one remaining player, Global Ceramic Materials Ltd. Global being the only
producer with a secure, reliable and controlled source of raw materials from their parent company Sonac Vuren,
the largest processor of animal bones in Europe including fat, glue (protein) and bone ash. The viability of the

bone ash supplier therefore being reliant on supply of material-not just demand for its product.

With the conjoining factors of the changes in the bone ash industry and the changes in the demographics
of the bone china producers combined it is possible to understand exactly why the number of bone ash producers
has fallen so significantly in a few years, even though demand has increased. Tableware producers were able
to utilise the power of buyers to play off the remaining bone ash producers to reduce prices of their raw materials,
in a market where reliable supply was difficult to guarantee. Ultimately this course of action has at least partly
contributed to the situation today of having only one high quality supplier; a situation that no tableware producer

wants.

So what now, where will the next source of bone ash come from to provide competition and enable further

expansion of the bone china market?

Firstly we need to understand exactly what is required to produce bone ash, then to look at what

alternatives, if any, are already out there.

As indicated earlier, bone ash is derived from animal bones which one would imagine would be in
abundant supply; however in reality this is not the case. There is quite amazingly strong competition to source
bones for a variety of industries with the bone china application being a tiny proportion of the total bone market
and a market that may well not pay the most attractive prices. This is quite a turn around from little over 10 years
ago when during the BSE crisis within Europe companies would be paid to dispose of bones. There was an
immense fear factor associated with bones. Until that point bone processors could command healthy prices
purely for degreasing bones and producing meat & bone meal. The meat & bone meal would then be sold on
to the cattle feed industry. However overnight the price of bones fell with its link to BSE and CJD. The dramatic
fall in bone prices helped bone ash producers maintain acceptable prices to the tableware industry over the past
decade despite increasing fuel costs, labour and administration. It is highly likely that the demise in the number
of bone ash suppliers would have happened much sooner if it wasn't for the fall in raw material costs. The
ceramic tableware industry simply benefited from the reduced demand for animal by products including bone

for feed stock.
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With the lack of demand for bones, the number of bone processors fell, and as a result the price of raw
bones to the bone ash producers stabilised and started to increase. More recently, bones have become a source
of feed to the poultry industry resulting in significant price increases. Initially the poultry market was slow, being
hurt by the avian flu crisis reducing demand for chicken, however since the late 2000’s confidence has been
returning and therefore demand. Raw material costs are now back to pre - BSE levels and rumours coming out
of the European Union indicate that bone products may be re-introduced in to the fish feed market during 2013.
As is looking increasingly likely should this happen, then there will be a further significant growth in the demand
for bones putting additional pressure on the price of bone ash to the tableware industry.

Consider also the increasing populations especially Muslim countries — a greater demand for Hal Al
meats such as chickens that need feeding. Again — the emerging middle classes in Asia that eat more animal

protein than before — those animals have to be fed.

Having looked at the trends regarding raw material cost, what are the other factors involved in bone ash
processing?

The first stage of production is one of degreasing, which involves removing fat from the bones. Depend-
ing on the products to be generated will determine if the process will be done with hot water or with chemicals.
The degreasing process generates bone fat along with meat and bone meal, products which find their way in to
the pet food industry.

After the removal of fat the bones are known as bone chips and these chips can be used for the
production of gelatine or glue extraction. In the bone ash process de-glued bones are required therefore the
next phase involves processing bone chips through an autoclave. The bone glue generated is used for plaster

binding amongst other applications.
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After removal of the glue the bones are fed to a rotary kiln and calcined in a strictly controlled atmosphere
to produce bone ash pieces. Before it is suitable for use in the manufacturing of fine bone china the bone ash is
subjected to a number of milling and processing phases, technology which has been built up through over 185
years of experience. A number of companies across Asia have tried to mimic this industry without much genuine
success. Often looking for cheaper short cuts to save money but having a negative effect on performance.
Others don’t have the understanding of how good bone china is made and so cannot tailor the processed bone
ash to be most suitable for making bone china body. Making good bone china is about carefully balancing the
equation of materials, processing, technology and cost. Not simply trying to save money in one area and then

muddle through on the rest.

But which countries are trying to make bone china and the bone or other materials to support it?

The Chinsss Bens Chihe [nelusiy :

This was first developed by the Tangshan No. 1 factory during the late 1960’s with commercial
production starting during 1974.

Bone Ash was and still is milled in to the body resulting in various quality issues that impact on
product yield. Even bigger issues revolve around slip cast items where there is an underlying belief in China that
bone china casting is extremely difficult. This of course need not be the case with better materials.
Additional factories opened in Tangshan and around China, in each case taking the Tangshan technology with
them, hence the same mistakes. Not for the first time Chinese management is reluctant to accept and utilize
‘foreign’ expertise. Saving face maybe, but | osing efficiency certainly. An example — Chinese bone china body
is often poorly milled leading to an over reactive body which makes gas. To combat the gassing issue Chinese
bone china uses soft glazes not so resistant to detergent (alkali) attack. Net result? Chinese bone china has a

poor reputation for durability. So it cannot command higher prices. Skimping in one area equals loss in another.

As the tableware industry in Europe changed, producers initially sourced products from SE Asian
countries to take advantage of reduced labour costs, but as the buyers sought cheaper and cheaper prices
they were lured to China. Whereas the products in Thailand, India and Bangladesh were price attractive, those
being offered from China were even more so. Increasing amounts of products were moved to Chinese
manufacturers with little thought being given to quality and consistency. The other SE Asian producers had
adopted European technology and raw materials to go with their low labour costs therefore ensuring consistent
quality. Unfortunately with Chinese producers undercutting them, they lost business but learned and invested in

modern machinery for the future. Thus investing in efficiency and improving the performance of their products.

Chinese producers believed that making money from bone china was easy, they could use cheap raw
materials and simply supply great volumes. Even if yields were poor, the profit margins on the items that they

were making were sufficient so they lost focus on the risks of this approach.

Numerous Western producers and buyers from brand stores were now buying and everything seemed
perfect until a series of quality issues occurred. Numerous container loads of product being rejected and returned
to China. Naturally once the buyers had their fingers burnt they were more cautious. They were extremely
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reluctant to try China again. Nowadays the Chinese bone china industry is facing very tough times as they
struggle to regain credibility. The other SE Asian producers are reaping the benefits as producers go back to
them but of course trying to bully prices down when in reality the SE Asian producers are in a strong position but
don’t realise it; scared of losing to China once again. It's an understandable position but the short term profit
orientation of buyers in the long term harms even themselves as they have end customers dissatisfied with
the products they buy. Nowadays with less easy credit to spend consumers are more thoughtful about what
they buy.

Chiness Bene Adh

There are various producers that have developed over the years around China producing differing
quality standards, some are reasonable and some less so. There are no real producers of waterground bone
ash as would have been normal in Europe. Those that do produce a waterground product don't utilise the correct

process method or equipment or testing to rival European products.

They are associated with bone glue plants and also in some cases soup stock plants; calcination
method varies by factory, some are rotary, some are coal fired vertical kilns. The calcined bone ash can vary with
LOl values of 0.8-2.0% depending on the quality and control applied during manufacture. When calcined at 0.8%
LOI the product can generate a nice white fired colour, but the processing method has to be conducted

correctly.

Given no one actually trusts the Chinese to keep intellectual property secure what are the chances of
anyone investing in a joint venture to put this right? This is where not moving forward on rule of law, good
management and ethics is going to harm Chinese industry. Secondly the denial factor of avoiding losing face — if
you can’t admit to yourself that you have a problem then how can you plan effective ways to progress ?

InduiStryA

The first bone china in India was developed by Bengal Potteries during the mid-1950's but closed in
1970’s. One of the Directors took the initiative and formed Hitkari Potteries bringing with it early success but the
plant wasn't to survive. Directors left to form their own factories leading to the creation of the industry today.
There are numerous factories dotted around the Northern and Western parts of India, with the only high quality

international standard producer, Tata Ceramics Ltd., being based in the South West of the country.

As with the Chinese producers, bone ash is mostly directly milled in to the body and systems are rather
basic resulting in low yields and poor quality finished products. Certainly at levels lower than the Chinese
producers. This should be alarming to the Indian factories.

Those that have invested in European consultants to raise quality have been able to secure export orders
but not at the quality levels required by high quality Western buyers. As with the Chinese bone china factories
the focus is on raw material costs and not quality, efficiency and consistency to move forward. Those export
customers gained to date could quite easily be lost once again they realise ‘cheap’ comes with the worry of

sub-standard products. Experience tells us that buyers are sophisticated enough to have systems in place to
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monitor product performance and end customer complaints. This is something that manufacturers should educate

themselves with if they want to know to truly satisfy their customers.

Indian Bone Ash is again associated with degreasing and bone glue factories. Not an ‘organised sector’

in Indian terms.

Deglued bones are literally put in to a field, covered in kerosene and then set alight. The resultant bone
ash is semi-brown in colour and has a loss on ignition value close to 3%. This results in a poor fired colour to the

bone china product.

Indian tableware producers, having sampled imported bone ash, clamour for imported quality to raise
colour standards and yields but won’t pay for it at market rates. Consequently they can’t get what they need and
can’t supply what buyers of high quality ware want. There are many manufacturers who will pay for good quality

bone ash so the refusals to accept the terms of the market are strange.

So given that the options available to tableware producers are limited, what is the alternative, if there is
one ? As we alluded to earlier, the Japanese plants used chemical or synthetic bone ash in some part, so what
is it?

Chemical bone is a form of calcium phosphate that has been derived from the bone business but taken
from one of the by-products and then modified. It is then calcined, again in a controlled atmosphere before
adding to the body. While its consumption in Japan has been falling with the export of manufacturing from Japan
to South East Asia, the product is still produced today. Itis commercially available in Southern China and being

sold to specific tableware plants in Asia.

The material is added in combination with another calcium product, such as high grade limestone to
generate the beta-tri Calcium phosphate required to produce fine bone china. While not giving exactly the same
physical production properties as natural bone ash, due to its higher contraction and slightly elevated
deformation characteristics, it is a viable alternative when supplies of natural bone ash are limited. It can give a
whiter body with more translucency and it has been used to augment natural bone ash; giving perhaps the best
of both worlds, though of course as with all bone china production the requirement of adequate processing an

input of technical experience and knowledge shouldn’t be underestimated.

So to summarize, if bone china becomes just another cheap substrate — how will it satisfy a demand for
a higher performance product satisfying the aspirational needs of the middle class? Cheap can be satisfied by
the volume producers of porcelain and stoneware and they can make their products far easier than bone china
manufacturers can. Cheap bone china seems to be a misnomer and given the costs of the materials, the processing,

the decoration it doesn’t seem to make a lot of sense to approach the product from that mentality.

Bone china should be maintained as a higher value sector of high performance product and the supply
of materials and technology should support that. Given the demand for natural bone it seems sensible to augment
production with synthetic bone, using the strengths of both to produce products even Spode would be proud of.
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™ International Conference on
Materials Science

and Technology
December 15-16, 2014

Swissotel Le Concorde,
Bangkok, Thailand

Prof. Dr.-Ing. Thomas Prof. Dr. Tatsumi Mr. Tim Grant

|

Bollinghaus

BAM - Federal Institute for
Materials Research and Testing
World Materials Research
Institute Forum (WMRIF)

"10 Technology Trends in
Materials Science and
Engineering, including their

Application"

Prof. Dr. Takayoshi
Nakano

"Preferential Orientation of
Biological Apatite Crystallites
in Bone and Regeneration of
Anisotorpic Bony Tissue
Surrounding Metal Implants"

Prof. Dr. Pasutha
Thunyakitpisal
"New Era of Aloe vera as

Biomaterial for Tissue
Regeneration”

Dr.John Thomas Harry
Pearce

"Some Cast Irons are
Special"

Prof. Dr. Martin Muhler

"Carbon Nanotubes for
Chemical Energy
Conversion and Storage"

Dr. Seishi Tsumaya

"Strengthening
Competitiveness of JFE
Steel Corporation through
Research and Development
(R&D)"

Polymer-based Materials

Prof. Dr. Takeshi
Kikutani

"Multi-Component Polymer
Processing for Novel
Applications"

Dr. Somboon
Sahasithiwat

"Organic Light-Emitting
Materials based on
[5]Helicene Derivatives"

Assoc. Prof. Chalerm-
wat Tantasavasdi

"Integrative Design for
Sustainable Living"

Assoc. Prof. Dr.
~ Attera Worayingyong

Assoc. Prof. Dr.
Puangrat Kajitvichya-
nukul

"Environmental Nanotechnol-
ogy: Application of
Nanomaterials for
Environmental Protection
and Pollution Abatement"

% www.mtec.or.th/MSAT-8

Ishihara

Department of Applied
Chemistry, Faculty of
Engineering, Kyushu
University

"New Technology for Carbon
Neutral Energy"

Assoc. Prof. Dr.
Masahiro Miyauchi
"Novel Visible-light-Sensitive

| Photocatalyt for Indoor
« Environmental Purification”

Prof. Dr. Hyung-Ho
Park

"Transparent Electrode
Material for Organic Light
Emitting Diode by Atomic
Layer Deposition"

Simulation, Design and Manufacturing

Dr. Jaturong Jitputti
"High Emissivity Coating for
Energy Saving in Steam
Cracking Furnace"

sukkul

"Advance Researches on
Fibre Reinforced Concrete in
Thailand"

Prof. Dr. Gobwute
Rujijanagul

"Electrical Properties of
Ba(Zry o7Tig 93)03/ Co
| Composites”

Member of executive of
Australian Life Cycle

~ Assessment Society
.+ (ALCAS)

Director of Life Cycle
Strategies

e

"Sustainable Use of

" Materials Rather Than

Sustainable Materials.
The Importance of LCA
to Assessing Materials

' Performance"

Asst. Prof. Dr. Sirithan
Jiemsirilers

"Current Research on
Geopolymer Technology"

Asst. Prof. Dr.
Kedsarin Pimraksa

"Binding Phases in
Construction Materials"

Dr. Suwat Jirathea-
ranat

"Considerations in Finite
Element Analysis for Sheet
Metal Forming"

Tribology Technical Session

Prof. Dr. Yonggang
Meng

“Active Control of Boundary
Lubrication”

Surface Engineering and Heat
Treatment Session

Mr. Suphot Sukphi-

sarn

"Thai Auto-parts Trend,

§ Surface Treatment

Development and Thai
Parker Direction"




Organizers Co-organizers
CHULA 3NGINEERING - ) AZpaw
Usiice B2

Centennial

Platinum Sponsors Gold Sponsors Silver Sponsor Supporters

(é IRPC LgY Posco

N
Tces Y Western

THAI PARKERIZING CO., LTD.

Exhibitors

Yol ] L]
X ; = |
. IDi mSi HoriBA MHC

iDi (Thailand)

Registration Fee (All prices are in USD)

Category On or before October 31,2014 After October 31,2014
Regular 200 250
Full Time Students 150 170

***Early bird registration: October 31, 2014***

Mark your calendar and register early.

- Metallurgy towards Green Innovation
r-15-16; issotel Le Concorde, Bangkok; Thaitand

a g o @ £
> NMSUNAUBNANUITINTIINMUUUTIEY wazuuulUames luidedwieluil
@selaiawdmsunisinauananufrulunuuusseennaivi)

> nmuan1saAy

1 nsngIAY 2557 WasumsdsunAngs (abstract
1. Structures Session: Metallography (Optical Microscope, SEM, TEM), Microstructure . R , v . ( )
Analysis and others 2 fanAu 2557 Unsunsdeunanga
13 ganAy 2557 UsznAranIsiatsanAaiden
2. Processing Session (endorsed by POSCO-Thainox Public Company Limited): Chemical av & wwoe -
Metallurgy, Forming, Welding & Joining, Coating & Solidification, Powder Metallurgy, Heat Naﬁ’l‘maBgﬂ..‘lﬂmtﬁua‘lu\ﬂuﬂiumi
Treatment, Metallic Foam, Casting and Others TMETC-8 viauuuussenauazluanes
October 31, 2014 Early Bird Rate Deadline

w

. Properties Session: Engineering, Physical and Chemical Properties eq. Corrosion &

Oxidation, Fatigue & Creep, Fractures, Defects & Material Degradation, Fractography, November 1, 2014 - Manuscripts Submission Period

Optical Property and others January 4, 2015
December 15 - 16, 2014 Conference Date

4. Applications Session: Usage of Metals in Industries, Machinery, Tools Usage and others

(4]

. Nano Materials & Technology (endorsed by Western Digital (Thailand) Company Limited

n15UsENIAS Young Outstanding Metallurgist Award

Thailand Metallurgist Award

nsdauenauITeiulanesaugating Ja 18th POSCO-Thainox Metallurgy Awards 2014

Organizers A I§ Co-organizers
CHULA 3NGINEERING £'5$% % TEC . . i) @ r. Y
Fosndation teward lamavatien ARy ==Y .memberofNSTDA I 4 ]
& SRON X" )

Conference Secretariat Human Resources Development for Materials Science

National Metal and Materials Technology Center
Tel. +66-2564-6500 ext. 4675-4680 Email: conferences@mtec.or.th




Thailand—_apan Polymer Initiative
Dece 2014: ssotel Le Conﬁ)rde, Bangk iland

1 € N\ - )
y A %) \ g . %

2y, /Ny \A&F " g
www.mtec.or.th/MSAT-8/TJPolymer ) www.mtec.or.th/TTA_1

Time Topic »

TEC { TRIBOLOGY

08:00 — 09:00 Registration mraiber L @ ASSOCIATION
09:00 — 09:15 Opening Ceremony o member ofNSTOA 5
09:15 — 10:00 Plenary lecture 1: s o
"10 Technology Trends in Materials Science and Tst Thai TrIbOIOgy Association
Engineering. induding fher Aﬁp”ca(tém) Annual Conference and Exhibition
rof. Dr.-Ing. Thomas Bollinghaus ]
President of the World Materials Research Institute At MSAT-8, TTA will have an annual conference and
Forum (WMRIF) exhibition providing information and activities of TTA. TTA
10:00 — 10:30 Coffee break will also receive a great honor from Prof. Kuniaki Dohda,
10:30 — 10:55 “Nanomatrix Structure and Viscoelastic Properties of #«Sidegt@f@!?ﬁw t(Zi ciir']tt'mdut(r;\e flilture t’chtIiVittieS between
Natural Rubber” an . In addition, the keynote lecture on
Dr. Seiichi Kawahara "Active Control of Boundary Lubrication" will be presented
Nagaoka University of Technology by Prof. Meng Yonggang (Tsinghua University, China).
10:55 - 11:20 "Functionalized Magnetic Polymeric Nanoparticles for (Draft) Schedule
Bioanalytical Applications® 09:00 — 09:15 Opening Ceremony
,F\’Ar:;'i di:al’]’n‘:\fgr;f;”gb°”b°°”rat 09:15 — 10:00 Plenary Lecture on “10 Technology Trends in
11:20 — 11:45 “Bromination of Natural Rubber by Anodic Oxidation :\r:lzltfézzlgs tigi?rfspﬁé‘:ﬁg:?'neermg
in Water Process in the Presence of Carbon Dioxide” by Prof. Dr.-Ing. Thomas Béllinghaus,German
Dr. Yoshimasa Yamamoto 10:00 — 10:30 Refresr;meﬁt ’ ’
Tokyo National College of Technology 10j30 _ 10j35 Opening Speech
11:45 - 12:10 "Development of Nano-chitosan for Biomedical ’ ’ by Assoc. Prof. Siriluck Nivitchanyong
Applications via Water-based Reaction System"” (TTA Preéi dent.)
Prof. Suwabun Chlrachanchal 10:35 — 10:40 Introduction of TTA International Academic Advisory
Chulalongkorn University Board
12:10 - 13:30 Lunch oL
13:30 — 13:55 “Controlled Polymerization of Terpene as Renewable ?‘IYTF,;rOCf'h:ilr”:fall(r:t[e)%hacii)nal Academic Advisory Board)
Vinyl Monomer for Novel Bio-based Polymers 10:40 — 11:20 Keynote Lecture on “Active Control of Boundary

by Dr. Kotaro Satoh and Dr. Masami Kamigaito

Nagoya University Lubrication”
13:55 — 14:20 "Synthesis of Cyclic Polyesters: The Catalyst Design" 11:20 — 12:00 ?iciﬁzal}ﬂgzgsi?gg::g’ China

by Dr. Khamphee Phomphrai

Mahidol University TTA and its role in mobilizing Thai industry’

by Dr. Numpon Mahayotsanun (TTA Vice President)

14:20 — 14:45 “Synthesis and Properties of Aliphatic Polycarbonates 12:00 — 13:00 Lunch
from EpO)EIdeS and CO2 13:00 — 13:30 Networking with TTA members and New Members
by Dr. KOJ.' Nal_(ano . Recruitment
Tokyo University of Agriculture and Technology 13:30 — 14:30 Technical Session 2 on “Tribology R&D Activities in
14:45 — 15:00 Coffee Break Thailand
15:00 — 15:25 “Polymer Nanostructures observed by Electron by Assoc, Rrof. Varunge Premanond (KMUTT)
QA'CS’SC;PV hi Jinnai 14:30 — 15:00 Refreshment
K’;U srr}u Eﬁfvérsz?;a' 15:00 — 16:00 Forum (in English):
15:25 — 15:50 "Starch-based Rheology Modifiers in Structuring Trilg IR in TegManufglgining industry

Chair by Asst. Prof. Numpon Mahayotsanun

1. A representative from a Die Fabrication Company
(Tentative: Fuji Die)

2. A representative from a Lubricant Company
(Tentative: PTT)

3. A representative from a Surface Treatment and

by Dr. Keiji Tanaka Coating Company (Thai Parkerizing)

Kyushu University . ;
16:15 - 16:40 "Polymers for New Generation Solar Cells" 4 (,;A_'cr;rc)‘rae?gtDa)twe L. 1 210 V)0 75 (B

by Dr. Jatuphorn Wootthikanokkharn . ]

King Mongkut's University of Technology Th TTA-AnMUAT Meeting (Invited Only)
16:40 — 17:05 “Biobased Furan Polymers with Self-healing

and Shape Memory”

by Dr. Naoko Yoshie

Tokyo University

Health Foods"

by Dr. Asira Fuongfuchat

National Metal and Materials Technology Center
15:50 — 16:15 “Effect of Mechanical Instability at Polymer Surface

on Cell Adhesion”

n Fee & Payment:

17:05 - 17:30 "To be Announced" .

by Dr. Winita Punyodom bird 1,200 THB /-seat

Chiangmai University al r ter Nov. 7, 2014): 1,500 THB / seat
17:30 — 17:55 “Enzymatic Synthesis and Functionalization

Multiphase Cellulose Materials”
by Dr. Takeshi Serizawa
Tokyo Institute of Technology

17:55 — 18:20 "Waste to Value - Production of Pectin from Pomelo
Peel"
by Dr. Pawadee Methacanon
National Metal and Materials Technology Center

18:30 — 20:30 Banquet
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