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Thic is a orici descripbion of the manufaciuring
tachnoloyy ol decorating colours for ceramics, glass
and china warc, }

Tt sihows the bLasic assorimeut of Lhe colours
and teuperatnres at whichi they are to be fired.
Miring temperalures for ;lasas colours range from
530 to 6309C¢, for ceramics aund china warce from
680 to $20°¢,

~_The mawuracture of . tie colours takes place in
/' threce siajes o

= Producition ol Iluxes = by melbing preferably
lead lasses due Yo their good meliability. lig
quality raw naterianls careiully weighed are
regiizred vo achiieve thie correci composibtion and
snade, IMlacies can ne transparent, opaque or
colonred,

— = Production o, pi ments - Lo vabsones centain uaually
3 o 7 coumpeneunig ol carvounates and oxides which
are to be avsed pecurately, nomogcnized and ifired
well Al as nich o 135070 vempezratuire Loz 1 Go
hour perioc. Kilng nay vbe eleclwic, jau or oil
Jirad,

~ = Yroduclio. o colours -~ i ovasically done by
crinding avont 40 to 95% o) Tluxes togebther with
5 %o 20, ol pipuenis., weipning amust be very

RCCUTALC, 1N oiZie 01 2 boatell g noually 30

To H0 kg per coloure aovever, sialler ones arc

not oxeepiionnl, i svea casen bhe gise ol Lhe

e ipaent ugod Jor the cuall prodiciion nmosi ve

ciosea nooegnnbely,

Dot paper also Jives o ldea on vne mool
esgenbinl nroducition ond laboratony iegiing equipment,
avera e produclion and storaly ggrhave arcas, waber
and eacry consrnpilon ond svanderd innpection
condl. Lions,

Joenracy, a1l oend coarenlness od tihe workers
iv o snei o prodicuion plany are sbiresved us well ao
bhe ricla (hey are cxposed Lo and, nenece, the bagic
provective alas requirved Jor then,

Lorcover, tihe required ouality and typecs of raw
materials and cnemicale arce very importbant and, there-
Tfoxe, they ave cpeciried in detall in the Annex,
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INTRODUCLORY NOTL

Upon the interes® oif a company in India
conveyed to the UHIDO~Czechosiovakia Joint Programme
for International Co=-ozcration in the iield of Ceramics,
Building Haterials and hon-metallic iiinerals Based
Industries by the UIiIDO ¥iemma Industrial Inquiry
Service, Industrial Informciion Section, the manufacturing
technology of decorating colours for glass, oeramlce
and china ware was ctploreu.

Decorating colours for Zlass, ceramics and china
ware are powder-like suvstances of various colour shades
to be used for decorating ceramic, glass and china ware,

llost of the coloura arc composed of very fine-grained
and colourless lead-borax (;lasses and ceramic pigments
monuiecturcd by proper tecnnologyv. Some of the colours
may be formed even direcily by finely ground coloured
¢glascese The dcgorating colours firin; temperature ranges
from 530 to 8207C depending on tie type andéd purpose
of use,

Tihege decorating colours, winen made and apBlicd
libgrate a lot of hawmmiul suvstances, c. g, v+
Zn*< end must not be usced on surfaces coming 1nLo contact
with food and workers handling with them must be well
protected by rubber ;loves, vreatining rasks, etc, and
vaths with showers must be made availavle to then,
The workplaces musl be equipped with exhaust fans and
kept perfectly clean all tne {ime,




II, DEFINITION OF PiODUCTS

Decorating colours for {lass, ceramics and
china ware arc powder-like substances of various
shades to be used ifor decorating glass, china ware
and cernmic ware,

Mundamentally, the majority of the colours is
a mixture of very fincly Eround colourless lead-borate
c-asses and ceramic pignents processed by due technologys
Some colours can yet be formed directly by finely
ground coloured glasscse.

Those decorating colours for ¢ la 33 and ching
vare wiich, after application, ive oJf larks amount
of harmful sub,taaces, i. ¢, Pbiu, cate mustv not

- be used on suirfaces coming inlo direct contact with
food.

Decorating colours for g lass and china ware can
be applied by Lrush painting, spraying, silk-screen
.app y LI p praylig;,
printing or, indirectly, by mcans of transfer pictures,

Depending upon the applicetion method the colours
are mixed witn water, spirit, turpentine, various
volatile essentiel oils, silk-screen priuting oils, etc,
The decorating colours are often dusied in case of
transfer pictlures preparatlon. This process is done
by the manufacturcr himscli,

wgortneul of asic_Coloury

-—-—-‘-a—- -t am - o - - > @ 0o b up

Wixed shude:n arc Lo be prepared by mixing
ol bacic colour:s, :

Ae Decoraiii: colourg for ,-lacs

l. Coverin;; colours for ;lans for the temperature
of 5309C, Baric assoriment consgists of 1§
cnlours,

2o Covering co]ourq for glagss Jor the tcmpo:atures
of’ 530 to $609C, Basic asgorvtment consisis ol
14 colours,

3. Tran"parcnt colours for glass for the temperature
cf 530°2, Basic aasortment consists of 4 colours,




4. Cnemlcals »egistant colours for packing and
. Jacketing structural ilass for the tempcratures
of 600 to 6309C, Basic assoriment consists of
10 colours.

5e¢ Purple colours - 4 types.
Most colours of a certain type caen be inter-

mixed wiiereby a wide range ol colour. shades of
a particular type can be obtained.

-

Be Colours for ;zlazcs of ceranics and china ware

l. Decorating colours for {jlazes [or the firing
temperatures of 680 to 8200C,
Large varieiy of colours containing o sexies
oi shades ol the basic colour ‘scale, The
assortment includes about 30 colours,

2. Purple decorating-colouirs 1or glezes and
china warc for the iiring temperatures of
760 to 820°C,
The asgoriment of 8 colours includes pink,
violet, light, medium and dark purple colours,

3, ileliei paslcl colours ror ceramics and china
viare b*a”cg ifor the firing temperatures of
‘120 to 800°C,

The assortment includes ebout 20 colours
for ciiina viare and enarclg,

4o Chemicals repoistent colours "o glazes and
china ware Jor the ricing temperaturea oL
760 to G20°C,

Baeic asgoriment includes 12 colours.




III, BRIEF DuSCRIPTION OF THE MANUFACTURING TECHNOLOGY
OF DECORATING COLOURS FOR CLRAKIC, GLASS AND
CHINA WiRE

The technological manufacturing process of all
types of colours consisis of the production of
semiproductis and of the colouxrs produciion proper,

The semiproducts are a) iluxes
' b) colouring components

The final colours usually contain 80 to 95%
of fluxes and 5 to 20% of colouring components,

Hanufacture of Fluxes

The principal manufacturing process is baged
on melting of lassese. ''he fluxes are cagily meltable
lead glessen of different compogitions,

Bacii sroup of colours needs usually a special
compogition ol the iluves in view of the firing
temperatures and develoruent of required colour shades,
Rew materials ror the production of the fluxes
must be commercially pure, The btechnical requiremenis
for tneir quality are suowm in tie annexed table,

Always Tine raw materials only are to be ugsed
for the procuciion of the [luzen:

miniun, pronud cilica, wasied knolin, boric acid,
soda asil, cround limestone, borax, wine white,
sodia and potasslwn Jeldsprnr, titaniw: wnite,
potasaium saltpetre, potasin, bariwn cairhonate,
antimony triloxide, sodiwa i'luorogilicate, lithiwn
carbonate, magnesiun carbonate, rluoruspar, codmium
carbounate, cryolite,

saterial Jor bateies must be veighed very
carefully Ly slidlled labour accordin,g to the recipe:
into vessels dependlng on the sizes oi the batches
and of the meltin, equipment,

e vatenes nust be thorow;nly nixed, Intensively
mixing modern mixers, e. . mixer ol tiie Lodlge systen,
are uged for lhe nixing process, ‘‘ne line required
for homogenizalion toukes about 15 miuntes,




The mixed batches in coniginers are to be
transported to tie melting equipnent. The sizes
of the mixers and containers depend on the volume
of the production. The usual sizes of mixers are for )
70 kgy 500 ki and 1000 kg vatches.

kelting Procegs and liclting dquipment
Fluxes may be either transparent or opaque
or coloured, Tuerefore, tae meliin;; equipment must
be adapted to suit to these requirements. Two or
three o0il or ;as fired revolving melting [furmaces
witih eagily replaceable linings are mogt sultable
for a small production, In case of large production
o' the fluxes small discontinuwous tank furnaces with
special linings or continuous melting furnaces are
uged, Jher very small batches of special colours are
to be made @ crucible fmrinace ic used,

The meliing temperatures depend on the type of
glass end are within tne range of 1050 to 1300°C,
The melting temperaturces are to be watchned by means
of such instruments being suitable to the particuler
type of equipment, e, ;5o by optical pyrometers or
Pt=-PtRi1 tnermocouples,

It ig necegsary to lmow the size of tiie production
of tue individual types of colonrs to be avle to
decide tne type o) tiue melting equipnient. A larger
equipment should be chogen for Lhe production of
tranagparent types of fluxes wvmicn usually foxm the
main part oif the production, liovlten glass is dia-
charged into vensels with cooling water where, due
to the action oi water end cooling, it geis disintegrated
in%o o graunlated product, "he cooled-down ;slass
granulated product is removed Trom Lie vessels
manually into ba;js and left dried freely. Vien the
sranulaled product hiag dricd up Lh is Lo be tested
ond duly mariked. ‘‘ne granulated product is put to the
gtore of gemiproducts, Lvery bvateh 1ig to be tested,
The quelitly or the fluxes iy a decisive factor for
the quality of the colours to be manufaciured,




Slaafact re o) Cerauic Piguenis

-t S 2t at o W 00 b e e =

Cermuie pients bein:; Lhe colouring componentbs
0: tie coloiurs cal be cilbrer maie by the nunt’acturer
Aingely o purce mmsed from lmige producers of piguent.
™ oeese ol snull production o coloucs, n"copt i'or the
purple of Cascing, it is advieanbile o purcnase all
e reqrired pljuenis.

Piviv; of e preseribed rav maierial mixbures
at a ceritein venporature and fov o cerboain tine is
Lhe nain proeeas in the prodinciion ol the ceoramic
pigmenise e Jivin; tempoeraiares range from
500 to 13509C, Tne Viring; Line ab tae nascham
temperasure takes Trom 1 Lo & woirrs, Cadminn sclenate
pigments are Jived at avout 60GYC tempersiure and
require a speeinl tecannleorre Miladng od’ pisaents
can b careicd oot edther i clecirically heated
or s o ol Cioced Lilogr, e pine o She surneitnre
wid oukpib o the ogodpneni deperd on tne cize of
the produclion. ijeverinelcess, n nniidormly heated space
in all Lhe types or kilng is atequired during; the
peak temperaturnu,

Ravi mat-rial: requived for Lae production
ol pilimmento:

Jine amdite B0, panganese cachonabe wnGO3, cobalt
'mlp atbe (,u.-»(),r./u,(), u»b:ﬂb oxide Goly maroniiun

Wuandnan sulpanve AL, (GO )‘*.u l1u’34 mlH,U, v
dLO"Ldo‘nuh, golonitn wy e oo, cadnliin carbounte
CaCO3, rilv R enrbonake NGOy, pold metoeld Au, tin
metal Jn, Lead eniemate Polro O2H0, irvon Lrioxide
FopQy, chronic ovide CroaUq, man, anese dioxide 0,
(bortd), unlphre O, codnifta cwiphide Cd5, anumonium
vonannie LILVO7.

Tae bhotenes of cereeidce piloaents connict  usually
ol 3 Lo f eownona Lo, Wae o vaa eatoertals are Lo be
vic Lo by sltiilied lavonr carelully nccording to
the recipe into versels the gises ol viaden depend on
Line olaen ol L balchien,

Mo iadividnal bolcheos e be honoena sed
o) in dry ounte
) in web vate.

brvy nonogeniunabion ig carrvied ous in nixers
provided wibhh v very ellcelive wilain; device, The
nizes of tne mixerg depend on tie nizce of jrodiction




and tueey can ve ror 10 kg, 100 ki or H00 kg
batcies.,

Web homoseniuvation is carrvied oui in ball mills
o different sises yvo 50 k3, 100 kg, 300 ki or H00 Kg
of ground materinl with porceiein linings. Fling
or cerundum pecobles are nscd i'or bhe millinge Wauer
is uced as nilling nedium, Yhe sinrry [reg the mill
ig dricd in a car lray drier a% 40 Lo 100YC tcmperatnre,
The dry cuvstance is pulverized in a alxei and nade
thus ready Jor Jiring. The diry bonogenous batch
is to be vamually rilled inte Jirecliny closed saggexs
and fircde "ue virecley sogzers mugé be provided
witin a thin separation layer before filling., Yhe
fiveclay sagpoers containing fired piguwents are to
be emptied manually by knocliing; out, The fired
pizments arc solted according to the batches, Sintered
typeas are to be crushed in a jow crusher, '

riuding_of Figichis

The containners wit fired ond cruecied babcheo
o tie individual pionienvs ore to be pitt to the
grinding nlante The pigments are ground in drum mills
with porerlnin or gilewx linin, P’lint pebbles arve
uged Tor the sreinding procenc, ‘Jaber is nged ac
grinding medinm, e aiveg ond pumber ol nillo depend
on the gine o Lie production, Tl commonly used
sizes o nills are for 50 Lo 300 kj; of ground paterinl,
AT those Lypes o pigments wnich need noi, be washied
viie sluaery i2ort bhe millo de deesn ol goradehd
o the Lrays o Lhe drier corg and Aricd, Goluble
salta ave Lo be removed from some plonentas Wie salte
are vagied avay by clean scrv..ee waler, Jie wasiaing
ig cnritded oul efther in a vilier press ow, in cone
o low prodnctiong, tne vaghing process btakes place in
vats by decuaniing,

. Pijments are to he driced in cavinet dvicers aiter
wasiling, houogerdized in a mixer, incpected and putl
into {the ciowve,
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Hanufacture ol Colours Proper

Mom the tecimological nn:nt 5{ view the colours
for ;;lass, china wale and ceramics cai be classified
as iollows-

e) llon-caleined colours

b) Celcined colours

¢) Colours melted as colourcd ;3lass
d) Special colours - purples

a) lon=catcined colours

llon=calcined colours are preduced by

indin“ fluxes along wikth piumcnts. The miio
oi piomentc and sSluxes varics and depends on
the requlred deepnzsa and shade or the colourg.
“Nere eic uznally 60 to YH o fluxes in the
colours, There arce often combined different
floxey and pijments in Lhe recipen to ootrnin
certain properlies o’ Liwe colonrs, Veijhing of
the wvalteheg Lo be pit into Lhne mill and adhevence
o the prepcribed vecimology miush be voty accurale,
Deapite il some correclions i the recipes ave
sULLL Lo Do nevje cLinne o bine bedlore Lae productlon
procesy du coupleiods ae correelions e baged
oo b rosulun Sonnd ooy Wlron e dnspeevion lovoratory
by ohilled wookers, " Sbhieaese of willin, onade
nid overall pooperiies oo Lre ecloars aitber TLringg
are sncckel oy o0 proc Lisis eoitbrol, Golonrs are
cronnd Qv ooll o wilic, the olue o a baben Lu 1'Hn13y
30 0 Y koo eoloults Uolours nre ground wtn
denaturced elayluleoliol, #linvstone pebblesg, porcelain
or stenlite nul.m are nged Loy Lhe rinding. e
mills weo poovided wiv porceinin Liadnge

T slniy od bowe ool colonre igoho he
dopnaned Lroeoneredy R vioun beseile Luning and
Al upe it alcoibol Tillrnae 7’; collee.ed,
relooed Lo 2 prodachior nooccns woud arixed criLh
prire aieotol, Sueliened slrvry of wie colones
doodriod oo ntnmA or hol waier acabed cabinoet
drice ox cxploglonprool desiy; e e colourg nie
dricd on Lrays of drier eargs o aboui 1) Lo Y0°C
LOMPoravire,




b)

The manufacturer of colours usually cannot
avoid making suall batches oidered by some
custoners, Small batches of Y to 10 ki are pround
in orinll porcelain or {lass drum mills, The glurry
of the colours in ouch cases is not thickened but
ig to be dried on the trays in bhe drier dircctly.
The dri:d colours erc hemogeniszed and pulverize-dl
in a high-spced mixer. When tne product is re. .y
it is to be tested in the laboratory acaln and if
found satisfactory it may be decpatched, Thne colours
are packed in barrels or tins with a polyethylene
lininge

Calcined colours

Fundamentally, the manurlactiuring process is
gimilar to that of nonecalcined colouras. However,
there are some additional operations in the
technology which meke the technological process
longer,

Calcination is a process of melting fluxes
witih pligments together to obtain ceriain finael
colour shades and to prevent undesiraoble processes
at the firing of the colours at the concuners,
Some colouring components may partielly cnter the
latiice of the glass during the calcination that
may get coloured by ijons (Co),or pigments which
may el decayed easily are coated with glass
whereby their iurther decnying; is prevented (CaS).

When calcined colonrs are Lo be produced
Tluxes ave Sround elong with pigments Firot.
Grinding, centrifuping and drying of the slurry are
wade intiw seme equipment ag in the case ot
non=-calcined c¢olours production. “he dried slurr:
of the pround mixture is to be calcined (=mmelted
in r'ireclay disnes in an electrically neated furnace
The calecination temperatures vary from 600 to 850°C,
Lhe rireclay dishes ave provided with a separation
layer to prevent the colours from sticking to
the wulls of the disies,

Chamber surnaces may be uged for a low
production of coulours wiile well controllable
cnannel furnacos of narrow crogsge-gecticn should
be nged for a larger production,




The calcines of tue solours are collected
and inspecited in the laboratory. Theix further
processing is similar to that of the non-calcined
ones, i, e. they are ground in ball mills with
alcoihol, centrifuged, dried, homogenized and
pulverised into a finisned colour, The finished
products are tected in the laboralory again and
wiien found satisfactory they are cespatched,.

¢) Colours melicd as coloured ;:lass

Coloured ¢lass frits arc mude in the first
phase of the technological process by melting
batches according to the prescribed recipes.
lMootly crucible rfurnaces are used ror the melting
because demends fo1' these colours are rather
limited, “he meliing ie to be carried out by
a skilled worker, Purther step in ihe technological
procens compripes grinding of ithe coloured frits
into powdered colours. The sene tecimnology as
descrived above is applied aiterwardo.

d) Specigl colours - purples
Purple colours of all sorts from pink
through violes up to deep purple red are made
similar viay as the caleined coloursg, 1t ig very
ilmportant to strictly keep to the becinology.

Cagaius purple iz the colouring coumponent of
thepe colours, The Cassius purple is made by
reducing the jintd polution vy means ol tiun
dichloride and tin tetracinloride and by the
adscribbion of the finely roduced particles of
gold from the hydrosol into the precipitated
SHOZ 0 HEU PY

The gold solution igs prepared Ly solving
the metal gold (99.99) in aqua regia. Tuc required
golutions oi tin dichloride and tetracnloride
are preparcd by colving pure Lin in the approprinte
ncidsce

Te produciion of Cassing purple thkes place
in carihenvare or wooden or otier vabts wand
the precipitated iluid is washed by decanting
at the wume tilae,
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Tie thiclzened clurry of the Cassius purple
is converied vy calculation into (o0ld content (Au)
and tien dosed as admixture Lo fluxes into the
grinding mill,

liost of the purple colours necd a special
compoeition of iluxes, DiTferent chades of the
parple colours arec made by silver (Ag)compesitions
Cs (3o i3n003, ctce Further steps of the technological
process are similar to those of ithe calcined
colours,




IVe LABORATORLNG AMD THSTIRG !

Tegting; Jgboretorics and tecimical ingpcctioy
of pioducts

Well equipped laboratories i'or process control,
service %o the customers and -tecimical inspeciion are
eggential to provide for good quality of the products
and to meei the variety of customers wishes in the
production, )

Bagic Jaboratory cquiprient

1, In-coming rav materials inspection = a current
laboratory cquipment is required to mnke analytical
ingpeciion of all the raw mateiials for the
production including ordinary bagic instiruments
uged for the analyses. A speciral photometer is
very useful.

2+ Process control, technical service and out-;:0ing
inspection
A laboratory for these purposes shmuld be cquipped
with small laboratory elcctiric iv_maces for the
firing of test pieces, small laborabory rinding
ball mills and ;lass plates sor buce srinding of
colours, an ingirument for the meacturemeni of
particle sizscs, ingpecidon or grinding curves
und viscosimeterse )\ colorimeter in useiul, Loo,
Labor tory ihrceecylinder and silk-zercen printing
equipment,

3¢ All the lavoratoriecs are to be manned with skille
workeise Une of ihem al least mugt be conversant
vith the applicabion of Lihe productno,

idasic condilionuy Jor the pioduction of cermuie coloury

Al]) placceo wviwre dust occhnra dnring the production
must be provided with o dugt colleclling aysbtem,

Places where dunainred aloohol ia ugmed:
ball mills, cabined driers, ceniriiruges, cleotric
power linee mugt correspond to respective standards.,




-l5 -

Drierg, centrifuges must be of - .-explosiongfoof
design. The grinding mill plant for colours musth
well ventilated to ensure an aaple alr exchange.

Standards to Be Adhered to by tne Lianufacturer,
Customer and_Ingpection_ Auinorities

Colours or ceramic glass and china ware, when
applied to surfaces supposed to come into contact with
food, vhen kept in an extract of 4 acetic acid at
20YC for 24 hours, mus’ not liberate more metals than

0,01 o mg Cd » dm"2
50" mng 4n . dln-a

0,10 g Pb , d.m"2

Tecnnical 1eguirements

Colours lor glass and chine ware must correspond
to the followin;; qualitics:

lioisture content on delivery, maxe v osoesesee 1

Fineness of brindinp residue on sicve
0.063 (10000 neg. I/f‘llld) NALe ,u sosvvevssecece Us 1

Meltableress (Lirin; temperature in °C)
glass 000000000000000000000000000000s00 ‘)30"560

china warc 000000000800 000000000000000 760"820

Colouxr 8iAGC eeeseessssesréevece 001'1'9390ndin6 to
the standard




Determinavion of standard specimen

Standard specimen is a colour for glass oxr china
ware from one operation wiich meets all the requirements
(as per tecinical requirements), g

Determination of poigture content

Weigzhed specimen is to be dried at a prescribed
iemperasture to reacihi constani welght and the lors in
weight is to be Tfound out,

Determination of fineness oi jarinding

About 100 g specimen dried at 11090 is to be
weighed at the accuracy of 0,01 ; and put io a porcelain
disl: in which it is washed on 0,063 mesh sieve
(10000 mesh/cm2),

It is to be weighed after drying.
Meltgbleness and colour snade

Colour siade anid meliableness are to be compared
with tnhe standerd spccimen,

= Colour being tested is to ve ground on a glase
plate or in o small laboratory ball nill and then
applied to the ;lass or china subject either by
spreying or by a bruch., The standard gpecimen is
to be processed ideniically. After riring atv the
approyriate iemperature, depending on tne type of
the colour, the colour siiades are to ne compared
afier cooling.

Lvaluation
The colour being tested is salisractory if no

difference is visually found out when the iwo
semples arc compared for shade and meltableness.




Ingpection, packins, transportation end riorase

The consignment is inopgeted both for quality ;
and quantity at the customer c.

a pample ig taken from each compleie production
baiche In casc the cuctomer 8 ingpection deteccts
that the colour does not mect the requircments
such an inspection teat je to be repeated at the
presence of the supplier s represcentative. The
supplier is oblised to send nis representative
to be prescnt at the repeated testing within 15 days
after receiving the written claim,

In cace the consi;mment is found unsatisfactory
even by the test carried out at the presence of the
manufacturer s representative the cugstomer has the
right to return such a consignment,

The colours are filled into_despaich wrappings
or various cizcs as per cuptomer s requirements.
Lvery packing must read:

a) Supplier‘s name ond address or a itrade mark
b) iame of the product

c) Veight

d) Production operation ilo, and date

e) Viarning osign

Poisonoug and danserous: when dust is inhaled
or in contact witih complexion!

ushody on standords

L —

e stapdard specinens oi° oach Lype ol colouy
welsning Y00 ;7 enchiare kept bobh at Lhe cuglomer o
and oy the supplier g, They are used i1'ox colparison
veets, Wien bre giandard specinien runs oul of guock the
mantachurcy cuall supply Lae ctendard speclnens ol
identical qualily as ¢nce former oncs,
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liealin Safcty_sud_Proiectlon el Work

The above desgscribed piroducts contain fused-in
lend oxide (PbO). Lead compooitions moy cause acute
chronic intoxication, Whey aitaclk ecpecially red
blood corpuscles and nerve sysicile

“hile hnandling viith the »roduct such technical
rmeasures chould be taken to prevent any haraiul
soncentrations in the atmosphere exceeding the maximuwa
adinisvible limivs (ce e lead ULOY 1 o m’ @s an
avera;e, 0.2 mg o« m3 as an cxbtreme ouc).

Workers must be providaed with personal protective
aids particularly to protect hends (ruvber jloves)
or breathing masks Jn case of sprayin:g, ctce

The work place must be kepi pertecily clean.
Wiile handling with the cclours any cating, drinking
and snoking ave prohibiled, Ynere nuat be bath
provided for the workers {o ecnable them Lo wash
themselves Lhoroushly aiter work (have a shovier),

'he workers wmusi be outiitted with working
dresseg ns piroiective alds, Yhesce creasges must be
changed regulariy sor clcan oilCB.

Cleoning of vhe workplace must be arranged in
suchh & way so that nn secondary dustiness should
be ivcreaced lheue,

Jince boll the products and tne produciion
procegs nave vecn declared as rigky ones by the
hiealth gervice authorities the workers mwsh be
cuojected to regtlor prevenvive nericel examinations.

In cace of acidproof colours ror (lass (uced
for structural ;laes {or ouigide tiling of buildin;;s)
tney snould be tesied foix resistence aainst aciaas,
bages end hydrogene sulphide,




Vo ORIENWTATION DATA ON PRODUCTION ARBAS, BHLERGY
AND WATER CONSULIPTION

1,

e

3.

4.
De

6,

Since the intended cxtent of production is
unknovn some orientation duta are siovm here for
a8 yearly production oi 50 t of colourn,

Production area proper appr'oXe ceeescccee
Raw material, semi-prodncis and
Tinal products storsie area approxe eseeee
Process control and inspection

laboratorics area appi'o:,.

000000000000

Offices APPI'OXs oses00000c00000s0000000000
Combustibles slore situated at

a saie distance from the production areafse.
Underground tank for ugscd alcohol

- content 0000000000000 000000b00000000000

Consunption oi enerpy and deaatwred alcohol

1,

2.

3e

4

Fozimum electric power consumpiion
per hour incle LiGh%ing evaccesesecccecees

Heatin;; oil for ishe firing in the
mcltin;; TULGIBCOB  seee-sevesvevossvessccns

Conzumpiion of denaiured alcohol
PeY YCRY' ss0000000000000000cosnsosnncsvcoe

Service vwatcr conpumpiion

1000 Bqem

600 sqem

100 Bqem
200 BqQ.m

20 sq.m

2 cu,n

300 kW
21000 ki;/year

18000 Y /year

600 cuem/ycar




fLitAL 200

The vric? dozeviption of b maru acouring
technolo y of decorai iy colours Jor corwale, slass
and cildna vace reprogenits an Livrormtacive gurnmary ol
their produciion, assorbmeii, Tnvaveriolg,
condibions w.d equipmrntl veqrived foi* the production,

PThoun bae extteat of tun nommlaciure is rather
suall o ubitosy cave i Lo de prid Lo Lie naw
naterials 1o ve uscd in Yhe produciion wuat be of
sood svaariacd qualivye. Lavorntories rowty be well
cquiipped and bhie peraonncl skilled, Sirce hamful
volatiles ond poisonous pulverined nawcrials are
Lo be noadlod wivit bne producihion preomdiges jmsu be
cgiipped oF L poroper dunt colleching orssen bo
probeet bhe aenlun o8 Ghe vockers ond ey ruaasl
uear pro&ieciite drecses, loves and brenishing mnclka.
All sod'ely oad operaeing: ducbouction nogs e slrictly
obperved by all the persorvel,

e inspeeiion nuae be carried oul shasiing
rom Lhe v maberinls dlurow;h the procens cuiirol
ap wo Lite Sinal producis rud degpnich to ensuve
iood quality ol tne producha,

AL W e Tk T e plnnly e e n
oLae pieodocaioan oo An Lo Leceinuopriea, o be
aph fnon vedicobe coinddcoc oy i Lod ope nlion
g i bovepee Lo Doy ey el Lo sae prople
ot ol o bae adagho et b omTae e pioduets
seed iy Sha rrionel 6o reqrireansiiite

-




annex 1

uality Requirements on ilaw liaterials

Ray material _________ Trincipal characteristics_-_ tesiing
inium chemical *ormnila s00co0c0vossee Pb304 ,
I'IOJ.CCU.Lar "Clbh.t 00000%0000000 685 63
maxiau moipinre 2000000000009 00510
maximim residye on sieve .
- (4900 mes‘l/cm“) so0c00setoosene 3.0'/.0
o minimun lead diosxide _
(Pb()}_’) conteni; essevsosscsecsese 2940w
' : minimum lead (1'LO) N
content 0000000000000 00000000 9700‘1’
regidue insoluble in
nitric acid and in .
nydrog;eil peroxide eseseseeces 0.3‘;{
\mter soluble calte scee00eenee 0035'
Ground Silica chemical formuila seeveccscsee SiO2
Sioz 00 0DOOOOBLOIOSOOLONIOPGPOONDOOSROOLOSLOIOGPFOSDS 99.5'13
."\1;,03 0000000000000 0000000000 005‘/"
gieve res JdHL on
4900 xm.sn/c.m‘- eoesosssccssces (o0
Ground Washed chemical fomulg eeee Nl 03.?Si0 .2H 0
Kaolin content of A]ZOB mine o000 doeoe 37.0,)
content oif Fe?03+T102 MBXe eee Lol
contont of T102 NOZe esesesess Vel
roistire content mMate eeveese 10,0
nieve residic 0 Oe003 1inecees 005

Boric Acid chonical TOrmulA seeceesocnee JSOJ

content ol boric acid min. .. 98,55
content ol wolcl MOle eseveees Leo(.o
contenc ov sylphote:

(30,) iGile P ¢ P ¢
Joda Agh citomical Jovmila  seeeesssssee 1a,CO

2°73
content of godiur carbonate
(0.3 ":a})c()'j) 1N s00scsvsesee iehH '."/051-'

coniboent of nattors insoluble
in vyasow naie voovssvsenseese 0208 iJe L.

conteh ol enloxriden

(ﬂ.")‘ :'lv".Ul) mMaiie veovsvsseseesses leoi 'a'.(.":
conbent o) sulphoies

(ﬂﬂ .»n;_*bO/’,) 000000000.0-00.00.0“01; deloo e
roalenl o’ odae

(.“*' J""’(”) G000 cvscrosiesensee o)L g

logs on iUniL.LOTl s0e0c0encvoce (,.5 0,5 .

| | |
- S D S S Ey P O R ED G ED G =P SR WD TS G S N A SD GBS AS TN S () G D G AR S Gu) B, AU G S ) P S D G U VP S W G B S B o -y o |
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Ground Limeetone chemical formula seecesvee CaCOB
CBCOB-!-IJQ;COB Nilie se0ecences 93.0%
out of thabzﬁgCOB 178Xe eoes 640% p

Sio,, IXe oe0soe 40 5$J

‘\12034-]"0203 NBXe oeosccvccee o 5?-"
out of ithantt Fe,,U, maXe eee 065%

Crysialline Borax chemical To1mila eeeccesee N32B407.10H20
commercial :

- ad -

conlent o anhydrous
podiwum telraborate )
\1]32]3407) mihe 60000000 b00 5107';0

residue insoluble in waler _
(amecaled) nNte eoseeossese Qo3
codiuin ¢arbonate i
\IIa..,(,‘Uz) L1QZCe eso0c00bobee 007‘.‘-'

Zinc wvihite chentdeal ToxiUle seeeveesee 2110

content ol zinc ozxide

KliNle eses0sc0essscccssscoe 9802%

content oi lead

compogitions as PoO muaste e 059

1netal zince ma:z. 6000000000 0.190

moisture content 102 seee 0edH

residue incoluble

in HCL niacte seo0oesessesces 0o

viiktencos /igU=100/ mine o6 91,04

gieve regpidie on

L0000 mesh/ene  10a2e  seeee 07,
D A Gt b B0 B0 Exb Gl B SV D B SO G G D D WD @ eu WD G GF e G cub S SO WY S G B SR W WD SR A S S Gut @b W M Sl G G G ED G s A 125 @0 040 et e a0 s @ &

Sodinm = Fotascgium chemical rormmla .........KQU.NH,U.

Feldgpar
.A1203.63i02
conttent of K20 BPPLOXs see LU0
conbent of a0 Gpproiie ees 360,
conbent o (a0 appL0ile eee Lo3i
content of A120 ApProRke e LYsOL
content of G310, upproXe oo 66,00

.



Titanium white chemical Cormule eseeevescocccos TiOz
in powder .
titmuum Aioxide Ti()z nine seeose S3e0iw
iron (Fe)r.‘la.::. 8000000000000 0000080 0007:3

salts insoluble in water mosle ses 0ol
noisiure contenl 1axe seeeseseeee 0o
loas of iynition 1WA%e cesosssesses 03I

Procticelly, it is lested a3 a 10::
aduixture in the Jluxing aient made
as a colour lor glnss, 1t chould be
covering valte arter firing without
yellowish shade.

Commercial - chemical formula 0000000000000 0 0 KIIOB
Potassium
Saltpeter content oy potassium

'nitrate mine eeesecesccocsossese ((J‘OQ"-:
water conbent max. ecossoessssec UeDiy
content of chlorides

(11a01) MBXe e00v00v0vectcscscscccon 0ebHy-
conteni ol carbonates _ .
(l'\,,CO ) I10Xe eesvss0ss0000000000 0,155
cofitedt of maiters insoluble ]
in water noaxe 0600000000000 0eee Ul
content of iron (Fe3+) maxe eeee 0107

Hydrated Potash ciiemical foxaula seseeecvecccocs K2C03.
.1.5H20

zontent o1 potassiuin
carbounate (h”CUj) 12iNe seeessesse G260

content of potagsiwi
sulphate (l,\.:,-,;()ll’) LIEle eseessesnse Uslbi

content oi igfon (l‘"?) T4 M esooees 0e03,
- D D S S e S G b b RS S e S SP FD G A R0 TR el S S A0 GB SED dmb Agh T BB D G T G AP D ED S D v Of S v e o) G ==y ww= cur D GP G TS S b b gD o e =y
Commercial Barium c:oriicnl T01MULe  seeeeessessesss BaCO
Carvonate 3

content oi beorium coarvonnte

(3aC0.) in anhydrous

BpL‘Ci €N IliTle eseveecevveessscsons 95003“

water conkent (f[,,O) GCCe s000000 160,
i

It io poisonous,

-—----n—-----------—----.---+— D G G M G D B D WD () G20 BB BT SN D G Oy S R S S SIS R e el S N =9 m




Antimony Oxide cheniical £fo1mMula ssesescscecsss Sb203

content of Sb203 iNe essseesse 99,000
impurities 118Ke s000006080000 1.05\-’
out of thats A3 nB%e eeossese Oebw

b mase 20000000 0025':;'
e masx, sosscese O 055’;
moisture content maxe osooeeee 0s5%

gieve residuc on 0,063 rm ]
(10000 mesh/cmz) nmaxe escecee 0. 5t

Manganese (II) chemical formula seevesscecoes hInCO3
Carbonate

content of manganese .
carbonate (1.1’1003) Mine se00s0e 90,0%

. matters insoluvle in .
hydrochloric acid (IICl) nax., «¢ 0,15
content of 3102 118X, seesseee Us ',J

comtent of calciunm
(0.3 C[\O) Hile b eeessesssssssesee Vel

content oi allkalis ]
(1(20, 1]&20) | Mia brg eooscsssseseens De3%
content of higuer manganecaoe .
oxidec (as LnOP) NOZe oeo0vese VoDl
roteal ol gulphases )
(GB ;503) 1A% 0C00000000000000 005'/-1
contbent o, chlorides 1Ae osee 0e(h%0
contens oi" iron (az

J.'";’;:'Uj) I e s00000000000scnes Vel
covricenlt or neavy netals

(P.G (:ll) Wille s0sc0scesssnssee e

conbent o mashes

(ae l'l..';U) 3itIle e0vossscesscsonss D10
copleil of barium _
(-’.13 ..‘:ﬂU) LI eeo0e0se000s0e Ool',.‘

Cat)r.. 30 Qe vevsveesssesve 0o3..

D out o D I T D D Gy D S G I D S S G BN S =t SR AD S S D G G D = = D G S D SN W) S AR P D U U IV AID FER Wy G Gv G G A WD = ) S D




Hicke] OXidG chenical formula o00000000000e Nio

consent of nickel and _
cobell (BS Ni) Mllle s00cvecvne 7600',)

covall (C02+) mMeile 000000000 108‘,5

gggg;zcgish sulphaten (3043') TiXe seosesee Oslls
in 5{: councentra~ nagnesic active inpuritier '
tion in lecad Ii8acle 6000000000000 0000000000 000 0027?
glaze or in los: by drying 110%e seeeesseee Usbh
fluxing agent bulk deprasity 1o/end niNe seees 2645
gicve residue 0,1 111 1Ko sesee 065,
————— - e s e e - — ‘v
Copper Uxide cheniicnl Tormmile  eseesecsseeess Cud
commercial conient of Cu iNe sovevseesees T = 90,1 Cuo

content of chlorides (Cl) mass o 1.0%
content of iron (Fed+) maxe sees 0625
Practical tcest
o7 colouring

(lead) glan
or fluxing

asent

Commercial chemical ToXIULA  seeesecsssscse Al?()3
Aluminum -
Oxide content ol /\12()3 MiNe eeeseees 9063

content of Si(.’p ma=xe XX EXXXY) ].0()':;

content of Fcpd‘ HOZe sessesese 005
viator (H?O) confent Qe esesss LeUiC
loss on ibnition PINXe se00evrses Vel
otier dnptrities 11l esseeesees Vol

Conmercial chiemical formula  seveseeocscene ha281F6
ggggggsilicatc content ol UGQULFG Nie  eevess 97240
doee aclds caleulated into
hydrociloric acld i'"Cl ps ne

Nin3le 060000000000 0000s00s00000e Ve,
content or nodiunl ealoride

IaCl nax. 0000r00s00ssrenssocns lo(‘)'z:'
conbent ol iren (Fe) moste seee 0oL
goluble Meaidue 10Xe seeevee (ob)
modlsture conient r0cle eseceene Dbl
grain size on 0,1 rm

mesh size INNXe 0000000000000 1500‘/)

-0 SR aS a0 AD G B AN a et &b p D D @y S0 b D G SR P G0 =0 G0 G At WS B B G B9 (IS G GNY GID UID Sy G0 G SN Y B30 S G ¥R GY S G Gue = D N0 e (RO SN0 = B Gw) e e




Commercial chenmical formula ssesecvecsssee 008040 7H20
Crystalline

Cobaltous content ol cobaltous )
Sulphate sulphate 00304.7H20 mine esesseee 9540%

content of incoluvle )
matters naxe seocecssscsssess Ooliv

content of chlorides _
(Cl') unXe ecscsssssscssssssee 0050

content of iron (@) maZe ees 0s15%

Ammonia Alum chemical formula eceeesseeses A12(804)3 .
N} - r i
(WHL,),80, o 24 i1,0
Tin Dioxide chemical formula ecseesscescsese SnO2
bulk density oooooocoonoooooo;o 250 /1
pu.rticle 01%0 seevecssccscsseede 0oH to 5
microns
content oi Sn02 Mine esoeescsse 990 9':“
content of FQ,,OB MOXe sesesesse 00055
conbont of Cnd nmaXe sc00000000 000()1‘0;
content of im0, MOXe ess000eese V0050
coittent of CI'.-,O' 4+-Cal eevscoesse ()
Lithiun ciieriical TOMULA sseesossccssse Li,,CO3
Garbonate -
Dolomite cherdonl fo1mMln  seeveesesccoe OCHCOB . ‘-"'!;CUB
contont of Cav Vo000t sooboncsosre BUf
coultot 0 Ji5U  seeeeeeseeecceees 230
Ma;mesion chenical ollnle seseeeeosessese HUCOB
992992%39---------------------------- ----- D D b G0 SO G0 GW EY Eub G SID aup R ) S S B = o
Ground citenilenl FOYMIe  eeesecesceccnne CaE2

FPluorspoxr

Black Selenium cionical foriNil essesseccscscee €

Yrociicel vest = laboreiory
production oi brigut red pigment




Cadmium Carbonate ciuenmical formuln eseeeescses CdCO3

Silver Carbonate ciicmical formule seseessces Agacoj

asad

vryolite cheriical v011aula eeveceeses NBBAIFG
Gold lletal chennical oMUl seeso0s0ee AU
Granulated i'in chemical Tormula seecesesss SN = chemically
. pure
Lead (II) liydro=- chemical formule osesececcoee I’bCr04.I’b0
xide Chromate
Cobalt Oxide chemical formule seseesesee CO203
content of Co ssesececsssoe 7100‘/1}
content oif iii 6000000000000 0.25';0_
content o ie 0s0eo0s0c0sr0e 0002‘)—7-3
content o7 ia. 2000000000000 00015‘/’0
crain size _
gieve residug on _
0400 mcsh/cm‘- 0060000000000 0 00351’
Ferric Oxide chomical fo1mula seeeecescee I-‘ezo3
- red FB 130
Practical tcst for colouring
in trangparent cnauel frit - by
firing as steel sheci chanel
- S o o @t et @b tnt BV e an S8 G =o o S0 = - e = o - s o - oo asen -
Chromic Oxide citerilcal roviiila esesecccvee Cr203 - GX

content of eroj sosesesssns VU0

conteni. o3 Sid, s00e0ceoere 00115{
content o A1263 s0000css0see (0,10,

salto goluble in viater sees 0,20,
losa on ii_;llit 1on  sesssseeee Ve300

grain gine o
16C00 nean/enn”
giv2ve regiduce max. 6000000 Ool'IJ

Practical teagt for colouring in
wransparent enamel it - by firing
as atecl gheet cnamel
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ion;;anese pioxide caetmicnl fomiula  seseeseees Lin0,

content of 10, seeveceseee o0




Ground sulphur
(Tlowers of

gulphur)

chemical foimila eeccsocscoese

S

Cadmium Sulphdde

ciemical Forniula seecscssceee
Practical test by firing

o7 colours Ior glass

Tluxing agent containing

Cd0 + 5% Cd3

cas

Ammonium Vanadate chemical formiula evecesscoces IIII4V03

nine 76,09 of v205







