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GCC/PCC | Dolomite

molecular weight (Dalton) 100.09 184.4
density (kg 1) 2.71 2.87
Mohs' hardness 3 -
decomposition T° (K) from 1150 | from 675
solubility at 288° K (kg 1) 14 10°° 320 10°
Young's modulus (MPa) 35000 50000
Poisson's coefficient 0.27 0.35
acoustic transmission speed (m s'l) 1400 3800
surface tension (mJ m™) 207 -
thermal conductivity (WK™ m™) 2.4-3.0 59
specific heat (kJ kg™ K™) 0.86 0.9
linear coefficient of expansion (K™) 910° 1510
mean refractive index 1.59 1.60

birefringence indices

1.480 1.650 1.500 1.679

% brightness (DIN 1053163) (%) 88-96 88-95
dielectric constant 6.1 7.3
specific volume resistivity (Ohms cm™) 110" -
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Compound Tonnes needed to produce 1 ton PCC
CaO 0.56
Ca(OH), 0.74
CaCO, 1.00
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[¥] PCC w5 sl o sl slgss gl ammlia s (Y1) s

Calc. PCC PCC + cale. N-Carb, N+ Carb, K Caly
R aw material CaC(y Cald CaCiCy, CaSi0;  CaSiOy CasSily
Market price 1* 10 11* 2007 2005 2005 Elton
75" 75" 75" €lton
CaC0, CaCO, CaC0,  CaCO,
Product Cald  (PCC)  (PCC) Ca{OH), (PCC) (PCC)
Market price 0t 1200 1200 150° 120° 12 €hon
200" 2008 20 €fon
Heat demand
Ext. heat demand 2669 0 2669 B93G B269 0 klikg CatCy
Power demand
Pulverization 68.0 klikg CaCOy
Pump 2.3 klikg CatCOy
Compression 151.1 klikg CaCOy
Extraction stirrer® 32.2 klikg CaCOy
Crystallization 65.8 klikg CaCOy
stirrer”
CatiCyy 25.6 kg CaCoy
separation”
Total power 4149 klikg CaCOy
demand
Fuel pr'loed 15 44 45 0 €t CaCl),
Electricity price® ] €/t CaCOy
Minimum 26 0 26 2447 245° g4® €t CaCl)s
product price:
124" 120" 29* Ef CaCly
0 emissions
Heat peneration 0.21 0 021 0.69 .64 0 t OOt CalCOy
Power gener.'rr.i{:mf (.09 OO CaCOy
Process release .44 044 0O 044 044 ¢ OOt CaCily
MNet OOy emissions (LG5S h44  1L21 (6% (k20 34 0 OOyt CaCiy

Calc. = calcination process;

PCC = PCC production process,

PCC + cale. = PCC production including calcination,

N-Carb. = Newall's process without carbonation,

M+ Carb, = Newall's process with carbonation;

K = Kakizawa's process.
* Average price data for Ca0, Ca{OH),, bulk CaC0;, and cheapest PCC supplied by Nordkalk Oy, June 2004 [37].
" Average international market price for chinese wollastonite used, assuming 74 pm particle size [36].
® Data from Kakizawa et al. [33].
4 Calculated using the heat content and average market price of heavy fuel oil 2002 [4).
* Calculated wsing the average annual electricity price 2002 [4).
f Data from Table 5, assuming 100% availability,
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Characteristics Requirements
Sieve residue on 150 micron IS sieve % by mass max. 0.01
Hydrochloric acid insolubles % by mass,max. 0.2
PH 10.5 £0.5
Loss on ignition, % by mass 43 to 46
Mn % by mass, max. 0.02
Cu% by mass, max. 0.005
Total fatty matter % by mass 2t0 3.5
Mixed oxides, % by mass 1.0
CaCOs, % and MgCO; together % by mass min. 02
Moisture content, % by mass max. 0.075
The ignition temperature shall be 950 + 25 Deg C
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S.No. Characteristics Requirements
5 Fineness: 0.1
Residue on 130 m IS sieve, % by mass, max.
2. Loss on drying, % wt. mass, max. 1.0
3. Bulk density. g/ml As agreed to between the purchaser
and supplier
4. Calcium carbonate (as CCO;), % by mass (on | 98.0
dry basis), min.
3. Magnesium and alkali salts, % by mass 1.0 max
6. Aluminium, iron, phosphates and matter | 0.5 max
insoluble in Hydrochloric acid, % by mass
7. Iron (as Fe), % by mass, max. 0.03
8. Arsenic (as AS,05), parts per million , max. 2
9. Heavy metals (as Pb), parts/million, max. 10
10. Chlorides (as Cl), % by mass. max. 0.04
11. pH of 10% aqueous suspension 9.0 to 10.0
12. Barium to pass test
13. Sulphates to pass test
14, Flow point As agreed to between the purchaser
and the supplier
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S.No.

(5]

Characteristics

Loss on drying, % by mass, max.
Calcium carbonate (on dry basis), % by mass, min.

Matter insoluble in dilute Hydrochloric acid, % by
mass, min.

Fineness (material retained on 125-micron® IS sieve)
% by mass

Water insoluble alkali (as Na;O) % by mass, max.
Grit, % by mass, max.
Chlorides (as CI), % by mass, max.

Total water soluble matter, % by mass, max.

90 micron for material required for use in propellents

[O] aj,?;i:.ajb;j:\y A s ealaal ;)}ar:..._kSQt.gJS Slasein 1 (F=)) o

[¥]s 5

Requirement of

Type 1

0.05

98.0

0.6

Nil

0.06

0.05

0.05

Additional requirements for Calcium carbonate for use in propellents

S.No.

[

Characteristics

Magnesium compounds (as MgCOs;), % by
mass, max.

Iron (as Fe), % by mass, max.

Settling test (volume occupied by 5g), ml

Type 11
0.5
98.0

0.2

Nil

0.05
0.02
0.04

0.5

Requirement of

Type 1
0.5

0.05
4to 10

Type Il

0.5

0.05

4to6
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Industry Consumption in %
Paper 72

Paints 8

Plastics 5

Rubber 4.5

Food, cosmetics and pharmaceuticals | 4

Textile packing 2.5

Putties, caulks, sealants 2.5

Adhesives l

Printing ink 0.5

others

carpets

paints

paper
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1. Deutsche Solvay-Werke,Germany.

2 Steep Rock Resources,USA

3 Castlemore Minerals Ltd.,Republic of Ireland.

4 Central Glass Co, Ltd.Japan.

5 The Mitsubishi Corporation Chemicals Group, Japan.
6 ECC International, USA

7 Sturge, John & E. Ltd.USA

8. Bayer AG, Germany.

9. Chemische Fabrik Kalk GmbH,Germany.

10. Chemo-Tech Corporation, Taiwan.
11. C.K. Willams & Co.,USA.

12 Ashland Chemical Inc.,USA

13 General Electric Components Marketing & Sales,USA
14 International Chemicals Inc.,USA
15 Mallinckrodt Inc.,USA

16, Charles B. Chrystal Co. Inc.,USA.
17. Franklin Industrial Minerals, USA
18. J.M. Hubber Corporation,USA.

19. Kings Field,USA.

20. Minerals technologies Inc.,USA
21. Mississippi Lime Co.,USA.

22. Omya Inc.,USA..

23. Pennie Darlingston Magnesia Lid.,U.K.

24. Poly Research Corp.,USA

25. Rhone Poulenc Northern American Chemicals,USA

26. Spectrum Bulk Chemicals,USA

27. Streetley Quarry Products US Inc.,USA.

28. Whittaker, Clark & Daniels, Inc.,USA.

29. American Ingredients Inc. USA

30. ECC International USA

31. NAOH Chemical Div., NOAH Technologies Corp.USA
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Source 1989 1989 1990 1990 1991 1991 1992 1992
Tons Value Tons Value Tons Value Tons Value
France 794 166 799 199 1.080 245 960 230
Malaysia - - - - - - 22,687 1.382
Philippines 5,041 51 - - 2 6
Taiwan 40 4 3.170 160 3.307 214
Others 104 21 59 139 86 36 173 127
Total 5.939 238 898 342 4,338 447 27,127 1,953

_iwdu))lemﬁ..if@b{; Slsyly Ol 0 (V=) Jads

[O] 6}}&:4"'\ J»)LAUY'" Jﬁ)ﬁTgﬁJL‘) o)‘jb‘)b

Country Quantity in kg
Australia 33000
Austria 20000
Belgium 2400
Brazil 200000
Chinese Taipei 3936600
China PRP 341500
France 4651010
German F Rep 25277
Indonesia 1735500
Iran 128000
Italy 78030
Japan 64470
Jordan 140050
Korea RP 505318
Malaysia 1771477
Netherland 2000
Spain 160000
Switzerland 573830
Thailand 7085990
United Arab Emirates 2000
UK 321610
USA 32220
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[0] Cilisee sla, 428 51 gtin Gl L 5l o sl Ol e £ (F2Y) Jgu

Name of the Importers Quantity in Value inRs. | Country Date Port
tonnes

Asian Paints (I) Ltd.. 0.065 204791 Iran 09.01.2002 to | Mumbai
16.01.2002

Asian Paints (I) Ltd.. 43.200 137947 Iran 01.02.2002 to | Mumbai
09.02.2002

Henkel Teroson India 0.200 7319 Germany 01.03.2002 to | Mumbai
08.03.2002

Henkel Teroson India 0.100 1866 Korea S. 01.04.2002 to | Mumbai
05.04.2002

Asian Paints Inds. 21.000 197868 France 01.05 2002 to | Mumbai
07.05.2002

Dura Chemicals Corpn. 21.000 114672 Malaysia 03.06.2002 to | Chennai

Ltd., 10.06.2002

Dura Chemicals Corpn. 21.000 114555 Malaysia 01.07.2002 to | Mumbai

Ltd., 05.07.2002

Atul Paints & Chemls. 12.000 514130 Japan 01.08.2002 to | Mumbai
07.08.2002

Polycoat Powders 21.000 207618 France 02.09.2002 to | Mumbai
06.09.2002

Asian Paints (I) Ltd., 20.000 124341 Taiwan 01.10.2002 to | Mumbai
10.10.2002

Bilt Graphic Papers Ltd., | 400.00 2339160 Taiwan 16.11.2002 to | Mumbai
22.11.2002

Asian Paints (I) Ltd., 20.000 97465 Taiwan 26.12.2002 to | Mumbai
31.12.2002
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Country Quantity in Kg
Bangladesh 1169220
Belgium 48000
Canada 120770
Cuba 20000
Egypt A RP 37000
Ethiopia 700
German F Rep 21000
Italy 65770
Kenya 114167
Nepal 440110
Newzealand 6795
Nigeria 20000
Saudi Arabia 30000
Singapore 23000
Sri Lanka 112525
Tanzania REP 115500
United Arab Emirates 276640
UK 20100
USA 646355
Venezuela 81000
Vietnam Soc Rep 85000
Yemen Republic 81000

_1
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[0] Cilisee sla, 528 & utin 6lgsS 3 51 dm Slslo Olpe 1 (O-T) Jsi

Name of the Exporters Quantity in Value in Rs. Country Date Port
tonnes

Highland International 0.100 1182 Dubai 01.01.2002 to | Mumbai
16.01.2002

Greenfield international | 54.000 441278 Yangoon 01.02.2002 to | Chennai
15.02.2002

Citurgia Biochemicals 0.650 8025 Colombao 01.03.2002 to | Mumbai

Ltd., 15.03.2002

Citurgia Biochemicals 0.650 8033 Colombo 01.04.2002 to | Mumbai

Ltd., 30.04.2002

Supa Sales & Services 10.000 131625 Djibouti 01.05.2002 to | Mumbai
31.05.2002

Citurgia Biochemicals 0.650 8074 Colombao 01.06.2002 to | Mumbai

Ltd., 15.06.2002

Citurgia Biochemicals 3.000 41438 Colombo 01.07.2002 to | Mumbai

Ltd., 15.07.2002

Sare Lee JTK Ltd., 4.000 24720 Colombao 14.08.2002 to | Mumbai
31.08.2002
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2 il 5l e Sl 035 5 Osdkee 7 55d 53 PCC e G pme (o3%e YooY L o
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G yze odiS 5 Olge a0 o5 S V00 5 edias il Olse 0 GCC 5 Sl #ev Jle cpl 55 s
[¥]as

ool s e 0L 1 Olpb 68 (ol ey siS 55 GCC LU Jeusly 5 O pas Ol (P=Y) Jsi

DIVl o 30l V44T Jle @ L gy 0 La el

[NV (o) VaaY Ul 3 0lsb 568 conls slas 528 3 GCC L el 5 O pame Oljpe : (P=Y) st

Location Estimated Estimate of market Estimated Value CIF
tonnage Used tonnage $/mt
undersupplied in
1993
Japan 1,200,000 135,000 to 180,000 50 to 60
Korea 250,000+ 30,000 to 50,000 50 to 60
Taiwan 100,000+ 10,000 to 20,000 50 to 60
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Sl DL 53 edS Sy S e -f

[¥laas = olisly reeelS Ol S el s sl (V1) J i

[¥] ool Sl s Ml (sl 1 (V-T) s

Mineral €/ton
Calcium carbonate

GCC ex-works UK chalk, uncoated 45-T78
High brightness for paper (1.5 um) 138-146
PCC ex-works UK 244-339
FOB (Free on Board) USA, Fine (0.4-1 um) 203-220
Ultrafine, surface treated (0.02-0.36 um) 305610

Jle 3 el slize OF Cd (s Sk iy « L) Jgeammn £50 5 Aol b £ 50 Glue b > 51 s
Ol (ol D ae Sl pamen Sl o3 o5 5 Y V0T 1K T s GCC s VaaY
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e Ol 15 08AY Jl s Lol Sl 4 Jles Gl el (lay 528 51 288 L fe 4 e (A-Y) Jsdr

AR EPS
[VV] Va4 Jle s LT L & Jled ol ol (glay 528 51 23S L e augn 0 (A=) s
Vessel Size Ocean freight estimate Ocean freight estimate
May 1993 November 1993
60,000 to 70,000 mt capacity $14 to $1 5/mt $8 to $9/mt
25,000 to 30,000 mt capacity $16 to $20/mt $13 to $14/mt
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Sector Present demand
PVC 33600

Rubber 12600
Cosmetic 2000

Total 48200

[0] tsitn 528 e mls 53 PCC sl sl (sLolis Oljn : (V1=T) I

Sector Present demand
Paper 19000

PVC 50970

Rubber 29400
Cosmetic 19000

Paint 2000
Pharmaceuticals 1000
Miscellaneous 5000

Total 126370
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[O] dtiwsitin 528 55 pondS Sl S (6l Wl GLSLE ¢ gomen s (N-T) Syt

Precipitated Calcium carbonate 126370
Activated Calcium carbonate 48200
Total 174570

[0] dlestin 3 PCC gl Lolis asy 550 (1Y=Y) s

Sector In percentage
Paper 6to
PVC [10to 11
Rubber 9to 10
Cosmetic 12to 13
Paint [10to 11
Pharmaceuticals 12to 13
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Gropnd Precipitated calcium .
calcium Dolomite
carbonate
carbonate
[UPAC name limestone :ZIrtbomc acid calcium || dolomite
molecular formula CaCos CaCos (Ca,Mg)CO;
EINECS n° ?5 279 207 439 240 44@
CAS n° ;317_65_ 471 34-1 16389-88-1
Colour index 77220 77220
EU food additive E 170 E 170
EU food contact
(PM/REF) 42500 42500 42500
Codex alimentarius 1701 1701
FDA GRAS GRAS
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