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Two variants of laboratories are presented 
- regional laboratory for testing kaolin, clays 
and sand3, and kaolin washing plant laboratory 
fox- testing kaolin.

ihe regional laboratory is supposed to comprise 
5 departments (laboratory for preparation and bene- 
ficiation of samples, analytical laboratory, physical 
and mineralogical laboratory, technological laboratory 
and pilot workshop). The arrangement of laboratory 
equipment takes into account modern methods of kaolin, 
clay and sand evaluation with the v ^ w  to assess precisely 
the process of winning, bencficiation and final production.

The second variant - a kaolin washing plant 
laboratory consists of chemical laboratory and techno­
logical laboratory.

The proposals a: supplemented by informative
prices of equipment and by useful information on 
accessories.
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Ili'i’RODUCTlOIT

The delegates from developing countries participating 
in the In-plant Training Y/orkshop on ”The Exploitation and 
Beneficiation of Non-metallic Minerals” held in Caechoslo- 
vakia in April 1980 recommended in the Conclusions and 
Recommendations technical assistance for establishment of 
laboratories through the UNIDO-Czechoslovakia Joint 
Programme to be extended to their countries*

In this volume the proposals of equipment for a 
regional laboratory for testing kaolin, clays and 
sands as 'veil as for a kaolin washing plant laborer-„ 
are presented.

In the next stage preliminary pi’ojects should
be elaborated
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REGIOTTAL LABORAÏORY FOR ÏLSTEIG 

KAOLIQ:, CLAYS ALT) SARDS
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SThUCTULE Aim ASSIGillELTS 

TESTII! G LABG-.LVTOilY

OP THE KSuIOHAL

Pile regional testing laboratory is subdivided 
as follows:

- Laboratory for preparation and beneficiation 
of samples

- Laboratory for analytical chemistry

- Laboratory for physical chemistry and mineralogy

- Tochuclogical laboratory

- Pilot workshop

Hie laboratory for preparation and beneficiation 
of samples receives, registers and designates samples 
of won raw materials, semiproducts and final products 
and prepares specification of tests to be carried out 
besides, preparation and bénéficiât:on of samples tak 
place here.

The basic assignment of the laboratory for analy 
chemistry consists in following continuously chemical 
composition of raw materials, semiproducts and final 
products. This is made by abridged chemical analyses 
and complete chemical analyses. In supplementary 
programme some special analyses arc carried out.
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Laboratory for piifsical die;mistry and 1'ili) VJ \“ To *— ~JSJ

•valu3*’; by suitable methods ra'v material*C- y ^mipro1
- .-1 - ■ al products. Kao lin sampl es are aubqjecto s. 0

rein siso distributior analysis . . L03.SU -*•O -• r u n e "
rl is. de « value and furtier phys ical-chenical parea.', at
bomples oi raw Ra«criais arc evaluated from. the • -.ir.er 
logical point of view, desults oi thermal ac.alycu . ;.i 
combined with data of chemical analyses and minérale ,1c- 
amalyses are determined,

Clays are subjected to granularity analysis 
Specific properties as adsorption capacity, spec; 
surface, etc. are determined by physical-cue idea'

As far as sends are concerned, both sand inM c c :.c Li
end clay frac tions are assessed fro:1 the minora".oyic e.b
viovpciu j ‘.f-? . .her attention is paid to heavy 00..■*.* 7 3:
of sands v--.ineraloyical quantitative and qualitative 
vul’v r  of contaminations),

i'cclmoloyical laboratory is cm eased in rentier 
tests of clays, kaolins and sands. For clays the las: 
parameters are determined: humidity, sieve residues 
after vet screening, dryiny and firing dilatation, 
vet or absorption, firing; colour, bendiny stronjth 
at*tor drying, bindiny power, refractoriness, 'r.sibil:

s t i c i t y and number Oi .OJ.US t l e f t y .

line the i r  h u m id ity , , d e ' - e ■»>/'% r * ■* A  y ■ 0

n t e n t  0f pai ■ t id es uncle r A micro;

o y i c a l props r t i e s , bonded'; j

r e f r a c t o r in e : s s and fo ra s  i



Pilot workshop
Samples ox clays, kaolins and sands ere processed 

by semi-industrial equipment to verify quality of 
products. Samples of minimum weight of 50 kp pass 
•■firour;h processino; lines where kaolin washin; and sani 
sorting is simulated. The workshop passes samples of , 
beneficiateci semiproducts and final products to the 
other laboratories for evaluation.
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a t  s o n n ie s

d e c e p t i o n ,  registration and s t o r e  

.l-. .nnoplê s
f u r n i t u r e :

L a b o r a t o r y  bench

hropara;L\icii_ and sorting of SjamjiLes 
I: .struments:
Lloctric hot air drier (200 1)
centrifuge for separation 
of solid phases
Jic‘¿oratory jaw crusher
screening machine for wet and 
dry screening
Porting machine for separation 
cf grain fractions
hotary vacuum pump
bench for vacuum filtration (vacuum 
tie.ribrtion, 6 sucking flasks 300oml)
. m a t u r e :

..O'.: laboratory bench 
i„;h laboratory bench 

.■’.•no cupboard

/.noficiation of analytical samples
instruments:
Laboratory ball mill 
n.uboratory vi’ocer
digital quick balance (160 g, 1000 g)



Electric hot air drier (60 i) 1
Furniture:
Miijii laboratory bench 4-
Laboratory cabinet 1

»

»



analytical laboratory

»

Reception of samples, evaluation of results
Instruments:
Table calculator 
Furniture:
Low laboratory table
Laboratory cabinet for deposition of samples
Laboratory cabinet with, armoured box for 
deposition of precious metals and poisons

Pcs

1

2
1

1

Balance room 
Instruments:
Analytical semi-automatic balance (100 g) 2
Digital quick balance (200 g) * 1
Furniture:
Low laboratory table 1
Desk imbedded in a vrall 1

lime cupboards 
Instruments:
IJecker burners 
Sand bath 
Water bath
leater ifor digestion flasl: 250,500 ml) 
Furniture:
Pune cupboard
Lev/ laboratory table

Atomic absorption apectrometcr 
instruments:
Two-beam spectrophotometer with automatic 
control of inlet gases incl, hollow 
cathod lamps
Compressor (necessary accessory)
Pressure vessels for acetylene and 
dinitrogene monoxide

2
1
2

2

1
1

2



Preparative chemistry 
Instruments:
Single-beam spectrophotometer for 
photocolorimetry, turbidity measurements, 
photometriic and fluorine cric titration
pH meter
Electromagnetic mixer 
Electric hot air drier (60 1)
Electric kiln (120Q°C, 20 cu,dm)
Glass distillation apparatus (12 1/hour) 
Fumitupc :
High laboratory bench 
Laboratory sink 
Low laboratory bench
Laboratory cabinet for chemicals and glass

Store, room 
Furniture :
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Laboratory for physical chemistry and mineralogy

Measurements of rçrajn else distribution
and whiteness
Instruments: Pcs
Analytical balance (100 g) 1
X-ray analyzer of grain size
distribution (0.1 to 100 microns)
with direct record of cumulative
grainage curve 1
Two-beam photometer (400 - 700 nm) for 
measuring whiteness and colours of 
powdered materials 1
Furniture:
Low laboratory bench 2
Desk inbedded in a wall 1
Laboratory cabinet 2

•
Workroom of mineralogy 
Instruments:
Polarizing microscope for identification 
of minerals and determination of their 
optical properties (enlargement 20 to
¿40 times) 1
Stereoscopic microscope (enlargement
1.7 to 40 times) 1
Thermoanalytical equipment for 
differential thermal and gravimetric 
analysés and derivation of the 
gravimetric curve up to 1500°C 1
Digital quick balance (200 g) 1
Furniture :
Low laboratory bench 4
Laboratory cabinet 1

Physico-chemical measurements 
Instruments:
pH meter 1
Apparatus for measuring conductivity 
of solutions and suspensions (0-500 mS) 1
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Electromagnetic mixer 
Electric hot air drier (60 1)
Furniture :
Lou laboratory bench
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Technological laboratory

Io cimo logical testing
Ine t rumen ts: Pcs
Apparatus Гог determination of abrasivity 
vused for testing kaolin for paper industry) 1
Bquipment for wet sorting by sedimentation 
(it serves for determination of kaolin 
content in washed suspensions) 1
itrperimental equipment for sorting by screens 1
Synchronous electric rotary viscometer 1
Through-flow viscometer 1
equipment for determination of water
and number of plasticity by Pfefferkom 1
digital quick balance (1000 g) 1
-iquipnent for preparation of testing 
corpuscles * 1
Licetrie hot air drier v.200 1) 2
Breaking machine - for determination
cf bending strength of ceramic products 1
Laboratory Superkanthal kiln (1б00°С) 1
Laboratory mixer 1
Burniture :
High, laboratory bench / 8
Low laboratory bench 4
Laboratory sinl: 2
Iiaboratory cabinet 3

Store room 
burniture :
Shelf. 4
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Pilot workshop

Production line for kaolin bénéficiâtion 
by kaolin washing

Blunger with sand lifter 
Vibrating screen 
Hydrocyclones 
Sedimentation tank ,
Filter press 
Drier

Production line for sand beneficiation 
by. sand sorting

Blunger
Vibrating screen 
Thickener
Dewatering equipment 
Gounterflow separator 
Chocking sieve 
Dewatering equipment 
Drier





i^uipmenvof laboratories with precious metals

lii chemical analyses of silicates it is necess 
to deeompo3o samples (by fusing or dissolving) in 
plr.t inum ovenware, 'J?iie follovrlng set of platinum 
crucibles and dishes is recommended: Pcs
hiddle-sized platinum crucible with lid lo 
Platinum linger- shaped crucibles with lid G 
Platinum dish 4  80 iom 16 
thermocouple Pt-Ptilii 10 1

l-he analytical laboratory should have an 
adequate stock of chemicals* Below the consumption 
of chemicals for 100 analyses (Al^O^, PegO^, ‘fiO 
Ca0) is listed*

..oquired purity: p*a*
\

chemicals g
potassium chloride 250 
sodium fluoride 500 
sodium nitrate 50 
am.no nium sulphate 100 
sodium carbonate 1500 
disodium tetraborate 100

chelaton 3 500 
ammonium acetate 4-000 
sodium acetate 500 
sine acetate 500 
ammonium chloride 100



- 16 -

urotrepine 500
ethanol 100

hydrochloric acid 5000
sulphuric acid 500
hydrofluoric acid 2000
nitric acid 3000
glacial acetic acid 2500
ascorbic acid 50

ammonium hydroxide 1500
potassium hydroxide 500
xylone orange 10
fluorexon 5
2#2 - cipyridyl 5
tiron 5
iron of pure spectrum 3
titanium oxide of pure spectrum 10
silicagel coloured 1000

9

set of buffer solutions 1

Chemicals for tgc^ological laboratory

Approximately the following quantities
chemicals should be on stock:

chemicals 6
sodium carbonate 250
ammonium hydroxide 1000
glacial acetic acid 1000
barium sulphate 250
coloured silicagel 2000



^ids for analytical laboratory

The laboratory should be equipped by chemical 
¿lass and laboratory porcelain as follows:

4

Aid ’ Pcs
platinum crucible (30 -ml) with a lid 4
weighing bottle (p 40 rau) low sliape 24
desiccator ({i 300 mm) 1
desiccator (p’ 150 mm) 1
fast filtering funnel (p 60 mm) 112
volumetric flask (50 ml) 12
volumetric flask ;100 ml) 12
volumetric flask (500 ml) 6
volumetric flask (1000 ml) 6
beaker (250 nil) low shape 12
beaker v500 ml) low shape 12
beaker (300 ml) high shape 12
pipette (1 ml) 3
pipette (5 ml) 6
pipette (10 ml) 6
pipette (20 ml). 3
pipette (50 ml) 3
automatic burette (20 ml) 2
automatic burette (50 ml) 2
reagent bottle (1000 ml) 6
bottle for indicators 6
porcelain dish (^ 150 raw) 12
filter paper blue band ClOO pcs) 2
filter paper white band (100 pcs) 4
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Aids for technological laboratory

The list of necessary aids for technological 
laboratory is shown below:

Aid Pcs

sedimentation cylinder by Andreasen 6
sucking flask (5000 ml) 6
desiccator 350 ram) 2
desiccator (if 250 ram) , 2
pipevte (5 ml) calibrated 2
weighing bottle (if 60 rum) low shape 24
weighing - jttle ({t 50 mm) low shape 24
beaker (250 ml) lov/ shape 12
beaker (600 ml) high shape 12
beaker (1000 ml) low shape 12
reagent bottle (5000 ml) wide neck 12
Buchner funnel (if 250 ram) 6
porcelain dish (if 50 ram) medium shape 24
porcelain dish (0 100 ram) low shape 24
porcelain dish (tf 150 ram) medium shape 24
polyethylene flasic (500- ml) wide neck 24
polyethylene flask (1000 ini) wide neck 24
plastic dish (if 400 mn) 3
plastic bucket (51) 6
porcelain crucible (50 ml) high shape 4C
laboratory thermometer (0 - 50°C) 2
slide gauge 1
filter paper blue band (100 pcs) 3
filter paper black band (100 pcs) 3
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ggtiaiate_of grffiea o£ main dsliveries

USjB

Laboratory instruments 206 000
Manufacturing equipment 
of pilot workshop 86 000
Laboratoiy furniture (incl* 
Gas distribution etc# inside 
laboratory beuqhes) 22 000
Platinum crucibles and dishes 47 000
Laboratory aids (laboratory 
Glass and porcelain) 4 000

365 000

Estimated |>fic«i£ are calculated P03 European ports*

222l2ì-ii2t§-£2£..iSX22Ìi2£-£2w§£§y&-?:Sì2SL£2£2Ì2E!522
JS£-£i2iì-2S&tó25£feìii-i?2££
Built-up area 
Built-up space
Required height of laboratories

405 sq.m 
1620 cu.a 

4 w

lc+
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iiequired electric power input (KW)
3x380/220 V 220 V

Laboratory for preparation 
and boneficiation 6 10
Laboratory for analytical 
chemistry 20 15
Laboratory for physical 
chemistry and mineralogy — 15
technological laboratory 10 10
Pilot workshop 50 . • 15
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KAOLHT ÏÏASHÏIÎG PLAL'T LAB0-1AÏ0KY

t



STRUCTURE AJTD ASSIGliKKTTS OP KAOLUT 
XJASIIHTG PLAITT LABORATORY

The kaolin washing plant laboratory consists 
of chemical laboratory and technological laboratory.

Chemical laboratory determines Al.^O^, Fe^O^ 8^3 
TiOg contents in kaolin samples of the laboratory 
washed kaolin,identical oxides and CaO content in 
leach in the samples of final product. Prepared 
analytical samples are decomposed by fusing with 
sodium carbonate, separated SiO^ is removed by 
filtration and A1^0^ content is determined by titri- 
m t r y  and Pe^O^ end TiO^ contents by photometry from 
the filtrate, CaO content is determined by complexo- 
metric titration in the leach prepared from separately 
we igh od sample•

Technological laboratory determines the content 
of particles under 20 microns in the washed kaolin. 
Semiproducts are tested to deliver data on sieve residues 
and bulk density. As for final products, the following 
parameters are tested: humidity, sieve residues, 
content of particles under 2 microns, apparent dynamic 
viscosity, bending strength and abrasivity.



AIîRAIiGEUEHT А-П) EQUIIKETT OP LABORATORIES

Chemical laboratory
Instruments; . Pcs
Analytical semi-automatic balance (100 g) 1
Electric hot air drier (60 1) 1
Equipment for decomposition of samples 
by fusing(4 Meeker burners, 4 stands,
4 triangles) 1
Sana bath 1
V/ater bath 1
Electric heater 1
Electric muffle kiln (1200°C, 6 dirr ) 1
Electromagnetic mixer 1
Transportable pH meter 1
Single-beam spectrophotometer for 
photocolorimetry, turbidity measurements, 
photometric and fluorimetric titration 1
Glass distillation apparatus (4*5 1 
distilled water per hour) 1
two-beam photometer (400 - 700 nm)
for measuring whiteness of kaolin samples 1

i'echnological_laboratorx
Instruments: Pcs
Screening machine for wet and dry 
screening applicable as vibrating mill 
for preparation of samples to chemical
analyses 1 
Laboratory mixer 1 
Electric hot air drier (200 1) 1 
Digital quick balance (1000 g) 1 
Laboratory mixer 1
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Equipment for wet sorting by
sedimentation for determination
o:? kaolin content in washed suspensions 1
otop 'watch for measuring times
of sedimentation 1
hotary vacuum pump 1
Bench for vacuum filtration (vacuum 
distribution, 4 sucking flasks 5000 ml) 1
Equipment for determination of particle
content under 2 microns
(4 Andreason cylinders in tempering bath) 1
f'hrough-flow viscometer 1
Equipment for preparation of testing 
corpuscles 1
Breaking machine- for determination of 
bonding strength of testing corpuscles 1
apparatus for determination of abrasivity 
(used for testing naolin for paper industry) 1



Summary of laboratory furniture
Pcs

High, laboratory bench
Laboratory sink
Low laboratory bench
fable for analytical balance
Fume cupboard with installed exhaust 
01 <b trimental gases
Laboratory cabinet

4
12
1

1
5

Equipment of chemical laboratory 
with precious metals

riiddle sized platinum crucible with lid IS 
Platinum finger-shaped crucible with lid 6 
Platinum dish 0 60 ram 16 
thermocouple Ptilh 10 1

the consumption of chemicals for 100 analyses 
is approximately the same as in the .Regional Laborato 
(analytical laboratory)* this applied also to the 
stock of chemicals for technological laboratory.

-iiil®_£2i_2li2D-L2§i..iSi?2£Si2S2
Aids for chemical laboratory are estimated ir. 

this proposal to be of the same extent as aids of 
the Mcgional Laboratory (analytical laboratory - gins 
and porcelain aids).
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¿st ina u e o f_£rice s__o ¿_main_d elivcries

US M

laboratory instruments 
Laboratory furniture 
Platinum crucibles and dishes
Laboratory aids laboratory ¿_,lass 
end porcelain)

34 700 
9 200 

47 000

4 000

94 900

Usi 'v . l data for investor reg^di^_land_develoguen\;

Built-up area 
Built-up space

126 m2 
904
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It should oe emphasised that the submit tod 
proposals were prepared without the knowledge of 
quality and quantity of raw ‘materials to be teste 
Information on actual conditions might considérai' 
change the ertent of such a project and consequon 
the price estimates as well.




