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HI5URACT

Two variants of laboratiories are presented
- regional laboratrry for testing kaolin, clays
1d sands, and kaolin washing plant laboratoxry
for testing kaolin.

The regional laboratory is 3upposed to compiise
5 departments (leboratory for preparation and bene-
ficiatinn of samples, analytiical laboratory, physicai
and mineralogical laboratoiy, technological laboratory
and pilot workshop). The arrangementi of laboratory
equipnient takes into account modern methods of kaolin,
clay and sand evaluation with the v.-w to assess precisely
the proccss of winning, bencficiation and final produciion,

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

e proposals a: ° supplemented by informative
prices of equiprent and by useful information on
qUip J
accrssories,
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IRODUCT IO

The delegates from developing countries participating
in the In-plant Training ‘forkshop on "The Exploitation and
Deneficiation of ilon-metallic Minerals® held in Czechoslo-
vakia in april 1980 recommended in the Ccnclusions and
Recommendations technical assistance for establishment of
iaboratories through the UNIDO~Czechoslovekia Joint
Pro_ramme to be 2xtended to their countries,

In this volume the proposals of equipment for a
regional laboratory for testing kaolin, clays and
saads as well as for a kaolin wasiing plant laborcee-,
are presented.

In the next stage preliminary projects should
be claborated.
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SERUCTURE AD ASSIGIELinY'S OF Tils RBuIOTAL
TLSTING LABCAIATORY

he regional testing laboratory is subdividcd
as Tollows:

- Laberatory for preparation and beneficiation
0r sanmples

. - Laboratory roi analyticali chemisiry

- Laboratory for piysical chemistry and mineralozy
- feerclosical laberatory

~ Pilot workshop

Yyhe laboratory for preparailon end bencliciatioun
ol gamples recelvesg, registers and designatas semples
ol won Taw materials, semiproducts and final prcductis

'I and prepares specification of tests to be carried oui,
Lesides, preparation and beneficiation of sauples ialo

The basic assigament of the laboratory for aualyviceal
chenistiy consists in following continuously cheriical
couposition of raw materials, semiproducts and Tinal
piroducts, whis is made by abridged chemical enalyscs
niit complete chenical analyses, In supplementary
prosrarme some special analyses arce caivried out.
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Pilot wiorkshop

Sanples of clays,~kaolins and sands erc processed
by scai-indusirial equipnent to verify guality of
oraducts. Samples of minimum weiszat of 50 ko pass

Tiarousn processing lines where keolin washin and eai’
sorving is simulated. Tihe workshop vasses sawxrdlec of

venciiciated semiproducts and final pioducts to thwe
cer lavoratories for evaluation,

e
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LUATGELATY AYD LQUIPLGET OF LAROLATORTIES

Laooratory for preparation and beneficiation

cermemca-stace coa - o B s . . - —

Pcs

iweceniion, registration and stoie

-— -

. Summisnure
Loaborstory bench _ 1

SN . 3
“maparaticn and sorting oi samples

Listmunents:

Slzetric hot air arier (200 1) 1

coantrifuse for separation
23 colld phases 1

lzvoratosy jaw crusner 1

Joxrting machine foi separation
i 1n fractions

\ry vacuun purp

5
cr
4 I
| S i o

Tereh Lo vacuwa filtration {vecuunm
GloLribution, 6 sucking flasks 3000ml)

.
comaeme eryacy e
MIUAABUR A R B 8. .

N

Lo 1aworatory bench

W

o0y laboratoxry beicli
ey cupboard 1
Jneficiation of analyiical samples

st muonents:

hebciratory ball mill 1l
anoratory i zer _ 1
vigitel quick balance (160 g, 1000 g) 2




Electric hot air drier (60 1)
Purniture:

dizh laboratory bench
lLaboiatory cabinet




snalysical laboratory

Reception of samples, evaluation of results

Instruments:

Table calculator

Purniture:

Low laboratory table

Laboratory cabinet for deposition of samples

Laboratory cabinet with armoured box for
deposition of precious metals and poisons

Balance roon

Instiuments:

inalytical semi-automatic balance (1CO g)
Digital quick balance (200 g) :
Furniture:

Low laboratory table

Desk irbelded in a wall

Fume cupboards

Lastruments:

liecker burners

Sand bath

Wwatex baih

leater (for digestion flask 250,500 nl)
FPurniture:

T'urie cupboard

Lew laboratory table

Atoriic absorpiion spectromeier

Instruments:

two-bearn spectrophotometer with automatic
conirol of inlet pases incl, hollow
cathold lamps

Cer:pressor (necessary accessory)

Pressure vessels for acetylene and
dinitrogene monoxide

Pc

no

N = NN

1o




Preparative che.istry
Instruments:

Single~beam spccirophoiomeger for
photocclorimeiry, turbidity measurements,
photometric and fluorineiric titration

pid metexr

slectromazgnetic mixer

Llectric hot air drier {60 1)

Blectric kiln {1200°C, 20 cu.dm)

Glass distillation apparetus (12 1/ hour)
Furniiuge:

Hizh laboralory bench

Laboratory sink

Low laboratory bench

Leboratory cabinet for chemicals and glass

Store room

Furniture:
Sheclf

P = ol o =
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Laboraiory for_ physical chemisiry and mineralogy

Lieasurements of grajn size distribution

and whiteness ’ \

Instrunents: Pcs
snalytical balance (100 g) _ 1

A-ray analyzer ol grain size

distribution (0.1 to 100 microns)

with direct record of cumulative

sraingge curve 1l

Two-beam photometer (400 - 700 nm) for
imeasuring whiteness and colours of

' powdeired materials 1
Purniture:
Low laboratory uench 2
Desk inbedded in a wall 1
Laboratory cabinet 2
L
vorkroom of mineralogy
Instruments:

Polarizing microscope for identification
of minerals and detcrmination of their
cptical properties .enlargement 20 to

540 times) 1

Stereoscopic microscope (enlargement

1.7 to 40 times) 1
‘ Thermoanalytical equipment for

differential thermal and graviiaetric
analysés and derivatioinr of tge
C

gravimetric curve up to 1500 1
Dizital quick balance (200 g) 1
Purniture:

Low laboraiory bhencu 4
Laboratory cabinet 1
Physico~chemical measurements

Instrunents:

nil meter 1

aApparatus for measuring conductivity
of solutions and suspensions (0~500 mS) 1
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Electromagnetic mixer
Electric hot air érier (60 1)
Furniture:

Low laboratory bench

N
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vecimolozical laboratory
ecimolosical tesiing
imetruments: Pcs
.‘xpp‘x.'i;us v determination of abras:l.‘rlty

iused for testlnﬁ kaolin for paper indusiry) 1

-,qulpm'=n'c for wet sorting by sedimentation
(it serves for determination of kaolin

cenvent in washed suspensions) 1

. Hrperinental equipment for sorting by screeas 1
Synecharonous eleciric iotary viscometer 1
iroush-Tlow viscometer 1
gguipment for determination of water
and nunver of plasticity by Pfeflerkorn 1

iital quick balance {1000 g) 1
aguipnient for preparation oi testing

orpuscles 1
.ileetric hot air drier {200 1) 2
Breaking machine -~ for determination
cZ dending sitrength of ceramic producis 1
Laboratory Superkamhal kiln {1600°C) 1
Leboratory mixer 1
durniture:

‘ Tigh laboratory bench . &
Low laboretory bench 4
Laboiatory sink 2
lLaboratory cakinet 3

5]
s}
(o]
)
b=y
KN




Pilot workshop

~

Productiion line for kaolin bemeficiation
by_kaolin washing

Blunger with sand lifter
Vibrating screen
flydrocyclones '
Scdimentation tank ,

. Filter press
Driex

Production line for sand beneficiation
by sand sorting

Blungex

Vibrating screen
Thickener .
Dewatering equipment
Counterflow separator
Checking sieve
Devater-.ng cquipment

. Driex
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bouipment of leboratories with precious metals

In chemical analyses of silicaies it is nccesser?
%o desoupose samples (by fusing or dissolving) in
21 otinum ovenware., ‘fiie following set of platimum
crucibles and dishes is recomended:

Pes
widdle-sidzed platinum crucible with lid 1o
Platinum 1inger. shaped crucibles with 1id C
Yiatinum dish ¢ 80 mm 16
=hermocouple Pi-Ptith 10 1

Laboratory chenicals

The analyticel laboretory should have an
adequate stock of chemicels, Below the consumpiion
of chenicals for 1U0 analyscs {A1203, Fe203, 710,,
Cau} is listeid,

.eouired purity: pede

\
cieinicals g
potassium chloride 250
sodiun Tluoride 500
godium nitrate 50
a:zoniunm sulphate ' 100
. sodiwn carbonate 1500
disodiun tctraborate 10C
c'ielaton 3 500
armoniunm acetate 4000
cocium acetate 500
zinc acetate 500

a:vwniwa cliloride 100




Chemicals for iechnologzical laboratory

spproximately the following quantities
chenicals should be on stock:

chenicals g
sodium carbonete 250
ermnoniwa hydroxide 1000
slaciel acetic aciad 1000
bai-iwn sulphate 250

coloured silice;el 2000

v Lo Y
-~ 16 ~
urotmphe 500
etianol 100
aydrochloric acid ‘ 5000
sulphuric acid : 500
nydroiluoric gcid 2000
nitric acid ' 3000
- lacial acetic acid 2500
ascorbic acid 50
ammoniun hydroxide 1500
potassiwa hydroxide T 500
% lene orange 10
Zluorexon 5
2.2 ~ dipyridyl 5
tiron 5
iron of pure spectrum 3
vitaniun oxide of pure spectrum 10
~ silicagel coloured 1000
get ol buffer solutions 1l
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~ids yor analytical laboratory

“he laboratory should be equipped by chemical
;1aSS and laboratory porcelain as follows:

*‘

ada Pecs
nlatizun crucible (30 ml) with a 1id 4
weighing bottle (¢ 40 wa) low shape 24
‘ desicecator (¢ 300 mm) 1
desiccator (¢ 150 mm) 1
fast filiering fumnel (g 60 mm) 112
volurietric flask (50 ml} 12
voluzetric flask (100 ml) 12
volumetric flask (500 ml; 6
volunetric f£lask (1000 ml) 6
weaker (250 ml) low shape 12
beaker H00 ml) low shape 12
heaker (800 ml) high shape 12
pipetvie (1 ml) 3
pipette (5 ml) 6
‘ pipeite {10 ml) 6
pipeite {20 ml). 3
pipette (50 nml) 3
auiomatic burette (20 ml) 2
autonatic burette (50 ml) 2
roa~ent bottle (1000 ml) 6
bosile for indicators 6
porcelain dish {4 150 mm:) 12
filter paper blue band (100 pcs) 2
Jilter papexr wiaite band (100 pcs) 4




Aidg_fqr_technological laboratory

The list of necessaiy aids for technological

laboratory is shown below:
Aid

sedimentation cyliander by Andreasen
sucking flask (5000 ml)

desiccator (g 350 mm)

deaiccator (¢ 250 mm) .

pipevte (5 ml) calibrated

weighing botvle {4 60 nm) low shape
weighing .ttle (¥ 50 mm) low shape
beaker (250 ml) low shape

beaker (600 ml) high shape

beaker (1000 ml) low shape

reagent bottle (5000 ml) wide neck
Buchner funnel (¢ 250 tm)

porcelain dish (g 50 mm) wmedium shape
porcelain dish (¢ 100 rm) low shape
porcelain dish (g 150 ma) mediur shape
polyetihylcne 2lasx (500-nl) wide neck
polyethylene flask (1000 wml) wide neck
plastic dish (¢ 400 mn)}

plastic bucket (5 1)

porcelain crucible (50 ml) hijzh shape
leboratory thermometer {0 - 50°C)
slide -auge

Zilter paper biue band (100 pcs)
filtexr paper black band.(loo pcs)

Pcs

N NN o NN
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kstimate of priges _ui main dz2liveries

us #
Lavoratory instruments 206 000
Kanufacturing equipment
of pilot workshop 86 000
Laboratory fwmiture iincl,
sas distribution eic, inside
laboratory beughes) o 22 000
Platinum cruciBles and dishes 47 000
Laboratoxry aidls (lavoratory
slass and porcelain) 4 000

365 000

i e S

Esiimated ppiceg are calculated FOB ILuropean poris.

Useful dafa for invesior rejarding land dcvelopment

and_civil engineering work

Buili-up area ' 405 sg.m
Buili-up space 1620 cu.x
Required height of laboratories 4 n




ilequired electric power. input (KW)

Laboratory for preparation
and beneficiation

T.aboratory for analytical
cilenisiry

Laboratory for physical
chemistiry and mineralogy

Pechnological laboratory
Pilot workshop

3x380/220 V
6

20

10
50 .

20 V

10




- 2] -

’ ' KAOLTH WASHIUG PLA:T L BORATORY




STRUCHTRE AFD ASSIGHEETLS OF KAOLI:H
WASHIZIG PLAXT LABORATORY

The kaolin washing plant laboratory consists
of chemicel laboratory and technolozical laboratory.

Chemical laboratory deiermines 41,0,, Pe, 05 aud
T102 conients in kasolin samples oi the laboratory
washcd ksolin,identical oxides and Ca0 content in
leach in the samples of final product. Prepared
analytical samples are decomposed by fusing with
sodiunm cairbonate, separated 8102 is reuoved by
filtration and A1203 content is determined by titxri-
i try and Fe203 end ‘i'iO2 contents by photomctiry fiom
the filtrate, Ca0 content is determined by conplexo-
metric titration in the leach prepared fiom scparatzly
weighed sample,

Technological laboratory determines the content
of particles under 20 microns in the washed kaolin,
Seniproducts are tested to deliver dats on sieve residues
and bulk density, As for final products, the following
parometers are tested: humidity, sieve residues,
coritent of particles under 2 microns, apparent dynaiic
viscoaity, bending strength and abrasivity,
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ARRANGELEHT A:™D BEQUIPHENT OF LABORATORIGES

Chenlical laboratory

- e oo

Instruments: . Pcs

Analytical semi-automatic balance (100 g) 1

Electric hot air drier {60 1) 1
® Bquipment for decomposition of samples

by fusingi4 ldecker burners, 4 siands,
4 triangles) '

Sand bath

Veter bath

Blecixric heater

Blectric muffle kiln (1200°C, 6 am’)
Zlectromagaetic nixer

I o e i =

Transportable pi meter

Single~beam specirophotometer for

piaoivocolorimetry, turbidity measurewents,

photometric and fluorimetric titration 1

Glass adistillation epparatus (4.5 1

Zistilled water per nour) 1
. “yo-beam photometer (400 - 700 nm)

for measuring whiteness of kaolin samples 1

iechnological laboratory

Ingtruments: . Pes

Screening machine for wet and dry
screening applicable as vibrsiving mill
ior preparaiion of samples to chemical
analyses

Laboraitory mixer
Electric hot air drier (200 1)
Digzital quiclk balance (1000 g
Laboravory mixer

Sl Sl e i
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wquimment for wet sorting by
¢dimentation for determination
6? kaolin content in wasied susy»ensions

Stop watch for measuring times
o cedimentation

Rotary vacuum pump

Bench for vacuum filtration (vacuum
distribution, 4 sucking flasks 5000 ml)

Iguipment for determination oi particle

content under 2 microns
(4 Andreascn cylinders in tempering bath)

Tarough~flow visconeter

ngquipnent for preparation ol testing
coxrpuscles '

Srealking machine-~ Zor dctermination of
bending strengin o vesting corpuscles
apparatus for determination of abrasiviity
(used for testing weolin Tor paper inductry)

154




SUPPLERST

Surmary of laboratory furniiure

Pecs
High laboratory bench 8
Laboratory sink 4
Low laboratory bench 12
- Zable foi analytical balance 1
Pume cupboard with installed exhaust
of eetrimental gases 1
Lavoratory cabinet 5
‘quipment _of chemical laboratory
with precious unevals
}iiddle sized platinum crucible witir 1id 16
Piatinum finger-shaped crucible with 1id 3
Platinum dish g &0 mn 16
‘heimocouple Ptith 10 1
Taboratory chemicals g

-

b3

''he consumption of cheiricals for 100 analyses

is arnroximately the senc as in the Regional Laboratory

{analytical laboratory). This applied also to the
stock of chemicals for technological laboretory,

Aids_for cuenical laboratory

Aids for chemical laboratery are estimated in
viiis proposal to be of the same extent as aids of
the idesional Laboratory (azalytical laboratory - slass
and porcelain aids).




sstimase of prices of main Geliveries

Us 8

Laborator& inetrunents 34 700

naboratory furniture 9 200

Platinum crucibles and dishes 47 000
Lahoratory aids <laboratory glass

cnd porcelain) 4 000

94 900

Usefvl data for investor regarding land developiiciiy

and_civil_ enginecring work

- o s SH - @ 0 oy

Built-up areca 125 m

nuilt-up space 504 m3




Filal 0TS

it should oe emphasized tinet the submitied
piroposals were prepared without the knowledge ol
quality and quantity of raw materials To be testcd.
information on actyal conditions might considerably
’ caan.,e the extent of such a2 project and consequentily
the price estimates as well,







