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ABSTRACT 

Tests of seven samples of raw kaolins from Bin-ma wer·e 

conducted as subconhact of t~c !iNTDO project DP/BIJR/85/017 

"Examination of Local Kdolin for Ose as Pa~er Filler". 

The kaolin was classified by washing in a laboratory pilot 

plant and particular fractions of Wdshinq were tested and 

~valuated. Suitable areas of application were specified for 

the Burmese kaolins. 

Some of the sample.; represent a raw material of lower 

quality, especially as reqard to their whiteness, and comp­

lex upqradinq methods have to be applied for their upqradinq. 

Whiteness of kaolins Shwe D~unq, Wellan, Kadatdauk, Maukmar 

and Yoezayat can be increased by chemical bleachinq which is 

the most SLlccessful method of this purpose. After upqradinq 

tha kaolins can be used os oap:?r '.'i~ler·s of medium quality. 

Washed kaolins Mabizan and Kyauktaqa have a sufficient whit­

ness (about 71%) and they can be used as paper fillers with­

out bleachinq. \11 the kaolins tested can be utilized in dif­

ferent bran~hes of ceramic industry. 

Besides laboratory and pilot plant testing the suitable 

technoloqies of upqradinq were rerommended for each kaolin . 
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I. INTROD!JCTION 

The suitability of the delivered Burmese kaolin samp­

les for the pctper ~ctkinq and testing of suitctble upgrading 

methods for increci.sing of whiteness 1.:ere the principal ob­

jectivesof the tests conducted. The sci.mples represenled raw 

materials recently found in Burmct which were predetermined 

cts substitute for the imported fille1·s for· Burmese paper 

industry which is expected to expctnd in near future. 

In principle, there are two applications for kaolini­

tic minerals in the paper making - as fillers or as coating 

agents.The testing programme was, therefore set up so as 

to make possi~le to investigate gradually all the decisive 

paramaters for the above applications. The kaolin samples 

were washed in three basic fractions according to grain si­

ze distribution and the main effort was concentrated on the 

paper making appropriate clay fraction. The parameters wat­

ched were the grain size distribution, whiteness, abrasi­

vity and the possibility of upgrading by industrictl mine­

ral processing methods. 

\:.cod quality coating kaolins are r·2quired to have 

about 90 per cent of particles in the ranqe under 2 mic­

rons and maximum 10 per cent of particles above 10 microns; 

their abrasivity is usually 10 mq or !ess and brightness 

above 80%. The requirements for the fillers <'.\re less strict; 

about SS~ per cent of p.':lr·t irles under 7 microns, abr t".\sivi -

ty t".\ccountinq for· /') · -10 mq nnd whiteness 7'} per cent and 

more. 

The testing proqr·t".\mmc inr·ludcd ,,] I ~he te!>ts spcrifie~ 

in t·.he rontrt".\rt- to be r..-irricd nut: 

chcmir..-.J c:1nd min0r.1lnqic·,,] ,1nr1ly~;1~:; in..-, ,,,w :;t-t".\~C 

-· wc:1:.hi.nq of lr1W k.~o? in t·o '.;<'P•1lrd0: 

<'.\) ~;,.ndy fr net inn 

h ) :, i ! t- y f r rl r• t- i () n 

(" ) (. 1 r1 y f r n (" t i () n 
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- chemical and mineraloqicd] analyses of fractio~s 

~· £. £-

- grain size distribution of fractions ~· £. £ 

- technological properties of fractions ~· ~. c 

- chemical bleaching. magnetic ~eparation and delami-

nation of fraction c. 

Based on the results of the above tests the qu~lity 

of the samples was evaluated from the point of view of 

µaper making and ~eramic production. the results were con­

cluded and relevant actions and upgrading technologies were 

recommended . 
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I I. CONCL!JS IONS .\~D RE:COMMEND:'.T IONS 

l. SHWE DAONG 

a) The tested kaolin can be classified as a raw mater·ial with 

medium content of kaolinite about 30%. Washed kaolin has a 

very low whiteness. the lowest one from the whole set of 

the samples. The kaolin is not suitable for an application 

in paper industry without further upqradinq but it can be 

directly used i~ acerahlic idustry (sanitaryware. wall tiles. 

fioor tiles, facade tiles. pottery. stoneware. a~tistic ce­

ramics). 

b) The kaolin can be treated especially by chemical bleachinq. 

The final value of whiteness after bleachinq is from 65 to 

60%. 

c) Sand as a by-product of washing can be used in a buildinq 

industry. Silty fraction is utilizable in ceramic industry 

as a part of body mixtures in production of floor tiles. 

wall tiles. stoneware. pottery and artistic ceramics. 

d) Followinq technoloqy of upqradinq is recommended for 

kaolin Shwe Daunq: 

- wrishinq 

- control sievinq on the sieve 1.0 mm removing 

of- sa~d and pebbles 

- rlassification in hydrocyclones iSO mm CHYCV lSO) 

for removing of fine-qrained sand 

- classification in hyd1ocyc!one0: '>0 mm (f!YCY SO) 

f01 removinq or silt-y fr"'rt-ions 

- f l or(·11 ! ,, t- ion 

- thirkcninq 

- f ; l t ! ,1 t i o n 

rlryinri 
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d) The kaolin can be classified as a rich raw material with 

a yield of ·-:ashing about :15~o. \;hiteness of the wa.shed kao­

lin is low (only 65%). ~brasivity is suitable for an appli­

cation in paper industry. The kaolin has a low strength. a 

higher content of Al 20 3 (33%) and its colour after firin~ 

is white. 

b) Whiteness of the kaolin can be increased by chemical bl~a­

ching (t;p to the value 72%). by magnetic separation 6.Jp to the 

value 68.5%) and partly by delamination (uptothe value 66%) . 

Utilization of t:he kaolin as a paper filler is possible 

after upgrading. 

c) The washed ka<>lin without treatment can be used in a cera.-

mic industry as a part of body mixtures in a production 

of wall tiles, floor tiles, facade tiles, sanitaryware, 

stoneware and pottery. 

d) Followinq t~chnology of upqradinq is recommended for kaolin 

Wellan: 

- washing 

- control sieveing on the sieve 1.0 mm for removing 

of sand and pebbles 

- classification in hydrncycloncs l~O mm (HYCY 150) 

for removing of fine-grained sand 

- classification in hydrocyclones ;:,o mm (!IY(~y c)o) 

for removinq of si!ty fra~ticn 

- floc·cul.-,tion 

- thi<·kcninr:; 

- fi!trnti0n 

- dryinq 
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3. K.:\Dt..T D.l.OK 

a) The tcs~ed kaolin can be classified as a rich raw material 

with the yield of washing about 3S%. Whiteness of washed 

kaolin is low - 59%, dbrasivity is qood - 15 mg. The kao­

lin has lower strenqth. colour after firinq is qrey. 

b) Kaolin without upqradinq (bleaching) cannot be recommen­

ded for applications in a paper industry. It can be used 

in ceramic industry for producion of tiles. stone~are. 

sanitaryware. pottery apd artistic cerami(s . 

c) Chemical bleaching is the most effective method for increas­

ing of whiteness of kaolin Kadatdauk. but the final white­

ness rctlched is still low - 63%. 

d) By-products of washing can be used in some industrial 

branches. Sand can be utilized (after classification) 

as a foundry sand in metallurqy and also in building indust­

ry for production of concrete and mortars. Silty fraction 

of washing is utilizable in ceramic industry as a component 

of body mixtures in the production of wall tiles. floor 

tiles. stoneware and pottery. 

e) Following tPchnoloqy of upqradinq is recommended for 

k.:lolin Wellan: 

control sieving on the sieve 1.0 mm for· removing of 

sand and pebbles 

- classifiration in hydrocyrloncs l'iO mm (l!YCY lSO) 

for removing of fine-qrained sand 

- rlassification in hydroryrlones ~O mm (HYCY ~O) 

for removinq of silty frartion 

- florrul<ltion 

- thic·kenir.q 

- f i I tr r1 t i 0n 

- dryinq 
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a) The r·aw material is very ~ich for kaolin. yield of ~ashinq 

is 70%. Whiteness of washed kaolin is quite low - about 

~5%. abrasivity is suitable. 

b) Whiteness of kaolinitic fractir1n can be increased by che­

mical bleaching u9 ~o 72%. by rna.qnetic separation up to 70'!~. by de­

lomination up to 58.6%. After upgrodinq the kaolin can bz used 

as a paper filler. 

c) Washed kaolin has suitable technoloqicdl proper·ties for 

utilization in ~eramic industry in production of ~iles. 

stoneware. sanitaryware. pottery. electrical and laboratory 

porcelain. Amount ~f by- product of washing is very low for 

the kaolin Moukmai. Sand is very fine-qrained with a hiqh 

content of colouring oxides. !t can be used in a limited 

amount in building industry. Silty fraction contains only 

a small amount of Al
2

0 3 and it can be used in ceramic in­

dustry os a component of body mixtures. 

d) Following technology of upqrodinq is recommended for 

kaolin Maukmoi: 

- wash:nq 

clJssifirot-ion in hydrocyclones ISO mm (HY(Y 1)0) 

for removing of fine-qrainPd sand 

- rlassifiration in hydr·ocyclones 'iO mm (flY:.'"i ' 1 0) 

for removing of silty frartion 

- floccularion 

- t-hir·keninq 

- f i I t- r ,, ._ ! on 

- d:yinq 

·,. YOf-:Z,\':':\T 

, 
" f nr 
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b) \\hiteness of the '.•nshed k.:ioLin ·:.:in be t.'·"'rtl~· in~·re.:ised hy rc .. :ia­

netic separ·ation (1..·hiteness G-l'o). •.·he'.T'ical ble.:ichinq r,,;hiteness 

63%) or delamin'--tion (\,·hit-eness Gl~.;). 1he mair ~re.:: of applic.-i­

tion of the kaolin Yoezay-:it is ceramic indtisrr y. especia 1
. ly 

production of well tiles. floor tiles, facade tiles. stoneware 

and pottery. !Jtilization of by-products of w.:ishin<'.:1 ...-ill be ver·y 

problematic bec&use of very low content of Al 7 0 3 and a hiqh con­

centration of impurities. Part of sandy fraction can be used in 

buildinq industry . 

c) The m~in area of ~pplicat~on of ~he k':lolin Yoezayat is ceramic 

industry. especially pr·oduction of wall tiles. floor tiles. fa­

cade tiles. stoneware ctnd pottery. £Jtilization of by-products 

of washing will be very problematic bec-:iuse of very low content 

of Al
2

0
3 

and a hiqh concentration of impurities. Part of sandy 

fraction can be used in building industry. 

d) Following technology of upqradinq is recomme:1ded for kaolin 

Yoezeiy-:1.t: 

- wnshinq 

classification in hydrocy~lones l~O mm CHYCY ISO) 

for r~movinq cf fine-qraincd sand 

- rlassi!ication in hyd1ocyrlones SO mm 1 HYCY 50) 

for removinq of silty fr~rtion 

- flor·rul~rion 

- thirkeninq 

- f i I t r ~ t i nn 

- dryinq 

r>. :V:AflT/ .. \N 

1 ~. ~)'' 11:;t~rj •l'.i i ~r1•rfi11~1 

('I lr1 l i r '/ f i I l j. t I fl : ), 1 r ,, . r r., r J( It l ( .• i I) r, . 

, r; ti. · : r 1 ·? , • 1 ·,' ·, ! t, ·.; ~T-, i r l ri' · t 1 • • 

'i'~r1,1f·1t ir)r1 t1) tt1,· v .• ~1J1' :i\' •}11•'!'; I '.1 

. l n r I t )':.' r I• · ! l r , i r: , • ; i ) ~ 1 t ' J ' ~ 11 • 
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of lower- quality qlasses. -:iS a 

buildinq industr-y. 

Silty fr~ction of washing can be utilized in some ceramic 

productio:-:s ".15 for·exeimple floor· tiles, wall tiles. stonew.:::r·e 

o.nd pottery. 

d) Foll0winq techncloqy of upqradinq is re~ommended for kaolin 

Mabizan: 

- washinq 

- sepot·ation of sand (for- example by spiral classifi-

cators) 

classification in hydrocyclones 150 mm (HYCY 150) 

for removinq of f ine-qrained sa~d 

- classification in hydrocyclones 50 mm (HYCY 50) 

for tem~vinq of silty fraction 

- flocculation 

- sedimentation 

- f i lt- r- o t ion 

- dq.:inq 

·1. KY.~.lJKT.\(;:\ 

t- i vc I y \-hf' f; n,. l 1-:h i •- en1'~;:. <> f the i<: i•> I 1 :i pt ()d11r· t 

1
-: • ( 1 ~ i n i t ft I••. : ( )[\ 

I •. 
I 

· 1 /. 

) '\ 

ihrtl;.i-
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c) Whiteness of the wctshEd kctolin can be improved by mctqnetic 

separcttion (76.5%) or chemical bleachinq (49%). 

Delamination decreases the kaolin whiteness substantially. 

d) By-products of washinq (sand and silty fraction) have a 

similar chemical composition and they can he utilized in a 

limited amount in ceramic industry. 

e) Following technology of upqradinq is recommended for 

kaolin Kyauktaga: 

- crushing 

- grinding 

- classification of sand and removing of saPdy fraction 

classification in hydrocyclones 150 mm (HYCY 150) 

for removing of f ine-graineu sand 

- cl3ssification in h7drocyclones 50 mm (HYCY 50) 

for removing of silty fraction 

- flocculation 

- sedimentation 

- filtration 

- dryinq 
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III. TECHNO~OGICAC TESTS 

1. METHODS ~PPLIED 

The samples of deliver·ed ra.w materic.ls wer·e at fir·st 

evaluated in a mdrroscopic way from the point of view of 

mineraloqy and petroqraphy. Further they were analyzed 

chemically by the methods of classi~al wet analysis (by qro­

vimetric. titrimetric and photometric methods). combined 

with the method of absorption spectrophotometry. Mineralo­

qical analyses were executed by the X-rdy method and by 

the thermal methods. 

Thermdl analyses. i. e. differential and qravimetric 

thermal analyses, were Cdrried out by medns of derivato­

qraphic method (Q - 1500 D. MOM. Hunqary). Particle size 

distribution of silty fraction and cloy fraction wer·e deter·­

mined by sedimentometric method (Sediqraph 5000, Micromeri-

tics) . Abrosivity of the kaolinitic fraction was ascertain-

ed by the apparatus Einlehner AT 1000. The device Opton 

Elrepho RFA 2 was used for measurement of briqtnPss. 

Laboratory washinq was carried out with 0.5 kq of 

the kaolin sample, pilot washing was carried out with 25 kq 

of l-he raw material. Dur·ing the lahorator·y washinq, a sandy 

fr·action was separ·ated with t-hPsi<'Ve 0.061 m!Tl; silty fr·action 

and kaolinitir fraction were sepatntE'd by sediment.,tion. 

Hydr·oryclones SO mm (HYCY 0»0) were used for rlossi­

fication and scpar~tion of silty and kaolinitic fiartions. 

1.-:onditions of rlr:issific-,,tion in !!Yc"Y 'iO: 

()0 - l 1 O q I 1 

(for :'-lcibiz,,n only 'if) q/l h,,,..,.w;.• nf th(• hiqh c·ord,·nt 

of ~;c1!1dy fr ,.r·I ion) 

o. ! Yr. 
·- out-flnw 110:1.z!<• r1:,,m0t-<•r I .. , rnr.1 

1 1 n:rn 
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Overflow from HYCY was controlled ~i~h ~e sieve 0_063 mm. 

Viscosity was mec.sured by a flow viscosimeter·. Litr·e 

weight of the suspension was 1445 q/l and soda ash was 

used for dispergation in the amount of 0.15%. 

Tests of high intensity maqnetic separation were Car­

ried out with 0 pi lot separator SALA 10-15-20. Fol lowing con­

ditions of separation were used: 

concentration of dry mate~ial in suspension 300 g/l 

- dispergation 0.6% of sodium hexamethaphosphate 

- mixing of suspension before separation 

diameter of fibres in matrix 

- loading of matrix 

- flow rat:e 

- magnetic induction 

5 minutes 

50 microns 
-3 

1.8 q cm 

6 mm . s -l 

1.1 T and 1.9 T 

Standard method of chemical bleaching was used for all 

samples. There are three basic technological steps in this 

method: 

a) to convert colouring admixtur·es into a rolour 1.ess 

form 

b) to fix the colottr 'css for rn 

c) to adiust filterability of kaolin and to stabilize 

whi t.eness 

Characterization of chemical bleachinq pr·ocess: 

a) diSCOntinUOUS COIHSC 

b) time of one hlcarhinq ryrl~ - approx. 7 hours 

r.) conccntrc1tion of krtol in :-;11:-.;pcn:>ion 11sed fr:ir hlcorhinq 

- 1S% 

c) cncr qy ('On:.umpt- ion f r>1 

qr ind i nq 
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2. Testing of Bur·mese Kaolins for· IJse as Paper· Fi~let· 

==========================~===~===~==~==~==~====== 

2. l. SHWE D.:\!JNG 

a} Raw Mdterial Chardcterization 

Moisture (% H20} 

Chemical analysis (%} Al
2

0 3 

Na 2o 

K
2

0 

?.05 

25.39 

0 .17 

l. 35 

White-qrey. fine. as far as very fine-qrained, com­

pletely desinteqrated raw material with a low level of 

consolidation. Besides prevailing clay minerals. the raw 

material contains small amount of relatively biqqer quartz 

qrains. small plates of liqht mica and a small amount of 

turmaline and iron hydroxides. 

Qudrtz is a prevailing mineral in the residues on 

the sieve 0.063 mm. Feldspar, muscovite and turmaline 

ar·e also preser.t. in small a.mounts.Biotite and ir·on oxides 

and hydroxides are present oS accessories. 

The snmple contains from 50 to 55% of kaolinite. 

35 - 40% of quartz and 10% of feldspar (especially po­

tassium feldspc.ir). Content of miras is vet y low. 

b) 1,aboratorv Woshino 

!) c1 n d y fr r1 i-· t i n n - "ho v 0 0 . (J (, ·1 rn m 

Silty fr..,d-ion - o.or»1 - o.o:• mrn 

K rio: in i ~ i r· 
f:r1ct-inn 

- h0 I nw 0 . O :' !nm 

Yield !\o.'t ~) 

l i). ·I 

1.1 .. , 
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Pr·operties of !_,ab.1r·atorv i;ashino Products: 

Chemical Analvsis (%): 

Sandy Silty Ko.al ini t: ic 
fro.ct: ion fr· act ion fr· act ion 

L.O. I. 2.35 8.84 11.91 

Si02 85. 35 62.50 51.57 

Ti02 0.22 0.30 0 .46 

.U203 9.28 26.74 32.31 

• Fe 2o3 1.04 1.06 i. 01 

MqO 0.11 0 .14 0.29 

Co.O 0.040 0.12 
I 

0.65 

Na. 20 0.25 0 .16 0.11 

K20 1. 36 0 .14 1.09 

Minero.logico.l Analysis(%): 

Kaolinite 1 ':) 65 sc::. 

Quartz 70 l ':) 10 

Feldspar 5-10 < l <') 

Micas < ') < ') 

Technological Proper·t-ies of K~olinit-ir Frartion (belo .... 0.07 mm): 

Whiteness ('l;) . ) . ~ . ., 

.A. b r '"'s i v i t- y ( Mq) :> ! . -

Properties of Snndy f"r,,r· .. _ir1n ( . .tioV<' o.or,~ mm): 

·;'h0 rr ,r·r i rin i :; rnr mr•d by ! i rw-·p •Ii n··rl ~,,.rid nf ye>! In...- i :;h 

r· o I o' II , w h i r • h r • () n t- " i n : ; h ; q h . , m () 1 1 n t () f i n: p 1 ir i ! i •':; , ·:;pt'' · ; " I I y 
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G~ain Size Distribution of Sandy Fraction: 

Fraction (mm) Content (wt %) Total ( 1o.·t . % ) 

+l.O 10.8 10.8 

0.8 - 1.0 3.4 14.2 

0.6 - 0.8 4.8 19.0 

0 .4 - 0.6 10.4 29.4 

0.3 - 0.4 5.8 35.2 

0.2 - 0.3 12.8 48.0 

0.1 - 0.2 26.2 74.2 

-0.l 25.8 100.-

Wa.shable matters ( % ) l. 63 

Medium diameter of qrain (mm) 0.14 

c) Pilot Washinq 

Balance Yield (wt %) 

Sand - above 0.3 mrr. 32.6 

Out flow HYCY so 35.9 

Overflow HYCY 50 31. 5 

Properties of Overflow HYCY 50,kaolinitic fraction - below 

U.Ul mm: 

\~hiteness (%) 

:\hr·"' s i v i t y ( ;nq ) 

Strenqth of casted body l~Pa) 

vi scos it'! ( s) 

Shr inkriqc aftf't fir inr1 r~ .. ) 

r: 0 ! o 111 ,, ~ \- •' r f i r i n q 
- 1 I' 

r~: n · ' ) 

=i 1 . 1 

l 1. 0 

l . '). ! 

I 0 .0 

:> 1 • () 
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Grain Size Distribution: 

Fraction {microns) 

20 - GO 

10 - 20 

:::> - 10 

2 - 5 

1 - 2 

-1 

Chemical Analysis: 

- 18 -

content (11."t ~~) 

l 

20 

30 

15 

30 

content (wt % ) 

l. 56 

0.47 

Possibilities of Treatment of Overflow HYCY 50: 

1) Magnetic separation: 

maqnetic Sample Yield (wt %) Content of 

field Fep3 
(wt %) Ti02 

(wt %) 

intensity (T) 
. 

inlet 1.56 0.74 

p 94.4 1.23 0.42 

1.1 0 0.4 
M '). 2 

p 89.7 l.19 O.JG 

1. <) 0 4 .4 

M () .4 

whiteness 
( %) 

53.3 

58.9 

59.4 

P - non-maqneti.:- prcx:luct; 0 - non-~qnet i1· by-pre.dud·; '."-~ - maqnet i c prcx:luct 

7. Chemic-al hlenrhing: 

'·i . (j 

f' r od t1 rt- ( ,, f t- 0 r b l <' ,, • • h i n q ) 
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~ifferent methods of ~he~i~u! bleuchi~q ~c:c tested. 

The maximum value of ~hiteness reached ~ith the knolin 

Shwe Daunq ~as 69.2%. it means inc:easina of ~hiteness 

about 15. 2%. 

3) Delo.mination 

2.7. WELLAN 

Inlet 

Product 

Whiteness {%) 
Sol. 0 

59.7 

a) Ro.w Mo.terial Cho.ro.cterizatiun 

Moistun? 

Chemical Analysis(%) AI
2

0 3 

No.
2

0 

S.8 

19.51 

0.11 

l. 79 

White-qrey. unifor-mly fine-qr·aint>d r·aw material with 

a low consolidation and a hiqh content of quartz qrains. 

Ouartz is a prevai linq : - 1 m, ne r .-1, in the residues on the 

sieve 0.0'11 mm .-..nd it- formo. ahot1t- .•h':. of the resir!ues. 

!11uscovite ~s present in the --:1mount .,hout ll)",;. Feldspar 
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b) Laboratorv ~ashing 

Balance of washinq yield (wt %) 

Sandy fraction - above 0.063 m~ 

~ilty fraction - 0.0G3 - 0.02 m8 

Kaoliniti~ fraction - below 0.02 mm 

Properties of Laboratory Washing Products: 

48.-i 

18.6 

33.0 

Sandy fraction Silky fractio!l Kaolinitic 
fraction 

TJ .0. I. 1. 21 6.68 

Si0
2 

91.73 66.58 

Ti0
2 

0.36 O.S7 

Al
2

0
3 

4.37 21.68 

Fe
2
o3 

0.32 0.88 

MqO 0.039 0.21 

CaO 0.043 0 .12 

Na. 20 0 .11 ') . 14 

K
2

0 l. 77 2.74 

Mineralogical Analysis (%): 

Kaolinite _) - 10 .10 AO 

Quartz 8~ ;J '1 l 'i 
Feldspar 10 I ') s 

Terhno I og i r" l Prnpcr t i cs of K"o Ii nit- i <" Fr drt ion 

( be I ow 0 . 0) rnm ) : 

Whitf'ncss (~.) r, I . I 

:\hr ,, ;, i v i t y I m ~; ) ) ·I. , 

12.25 

49.72 

1.10 

33.54 

1.11 

0.29 

0.68 

0.090 

1. 22 

I 
! 
I 



- } l 

Ptooertie3 cf San~v Fraction (dbove C.063 mm): 

lhe ftdction is formed by fine-qrained. grey-white sand. 

Ochre and black groins of impurities and organic admixtures 

are present in COdrser fractions. Fine-qrdined micb repre­

sents the mdin impurity of the frdction. 

Grain S:ze Distribution of Sandy Fraction: 

Fraction (mm) 

+ 1.0 

0.8 - 1.0 

0.6 - 0.8 

0.4 - 0.6 

0.3 .. 0.4 

0.2 - 0.3 

0.1 - 0.2 

- 0.1 

Wcishoble matters ( % ) 

Medium diameter of 

c) Pi lot Washing·: 

Ra lance 

Sand - above 0.3 mm 

Outflow HYCY 'JO 

Over fl ow !IYCY 'i 0 

qr·c.i in 

Content (wt 

0.4 

0 .1 

0. l 

0.4 

0.8 

12.8 

57.0 

28.4 

( mr.i) 

%) Total (wt 

0.4 

0.5 

0.6 

1.0 

1.8 

14.6 

71.6 

100 ... 

l. 72 

0. 14 

Yield (wt %) 

7/.3 

.IQ.-:; 

1.1. ·1 

Pr0pert-ics 0f Ovcr·flow HY"Y '•0 (k,,olinitie fr,,r·tion 

- below 0.07 mm): 

W h i t- en e;,;, ( ~; ) 

.\hr,-,~;ivit-y (mq) 

Str<'nqt·h of ("ri~;l-NI h<idy (:'-~!',.) 

v i ~; ("() ~; i t y ( ~; ) 

(, I . : ' 

I <J • -

l . O I 

·l<l .H 

%) 
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··,-1 

ShrinkaQP after d1yinq (~,) 

Shr i nkage ,, f ter· f i I i nq 

Total shrinkage (<!o) 

Colour after firing 

( ?· ) 
' ~. 

. -L/2 Forming of body (mm . min. ) 

Grdin Size Distribution: 

Fr act ion ( 111icrons) 

20 - 60 

10 - 20 

5 - 10 

2 - 5 

1 - 2 

below 1 

Chemical Analysis: 

~ -l. 8 (l-ll0°C) 

2?.0 

li·.:Jht yellow 

l. 23 

Content (wt % ) 

0 

0 

18 

32 

20 

30 

Content (wt % ) 

1. 27 

1. 15 

Possibilities of Treatment of Overflow HYCY 50: 

1) Magnetic Separation 

Moqnetic field Sample Yield (wt %) Content of 
intensity (T) Fc;P~l Ti0

7 
\.Jhi tencss 

(wt c,;) (wt %) (%) 

inlet lOO 1.17 l. I" ()1. s 

p 9.1. 7 I .01 0.HH tiH. ') 

I. I () (). i-1 

'."1 ', . () 

p <J~i . ·I (). ( j() (). H'J (,C). H 

I . 'J 0 1. ·, 

:vi (,. l 
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2) Ch0mical ~Heac-hing: Whiteness r .,, ' 
') 

Inlet (before bleachinq) 63.d 

Pt-oduct (after bleaching) 72. 5 

3) D~lamination: Whiteness ( % ) 

Inlet 63.8 

Pt-oduct 66.0 

2.3. KADAT'DAUK 

a) Raw Material Characterization 

Moisture {% H
2
0) 

Chemical Analysis (%) A1
2
o

3 

Na
2
o 

K
2

0 

2. 3 

22.42 

0 .18 

1.48 

L;qht grey kaolin with small brown and red-brown 

dots and spots. It is fine-grained with a low level of 

c-onsol ida ti on and i rrequ lar disinteqr·a t ion. The raw mote­

r ia. l is nearly completely weathered and it contains many 

pores and small Caverns . 

Residues on the sieve 0.061 mm are formed mainly 

by quartz (90%) which was proved in the whole grain size 

spectrum. Feldspar and i1on oxides and hydroxides are 

present in the amounts about ~%. ~usrovite is present 

only .-.is arcessory in a very smrl! ! .~m<)ll'1t. 

0U<irtz i5 most Jy anq11lnr, turbid <>'.i fnr o~; semi-

hr iqht. 
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b) Laboratory Yashinq 

Balance 

Sandy frdction - above O.OGJ mm 

Silty fraction - 0.063 - 0.02 mm 

K<lolinitic frdction - below 0.0? mm 

71. 1 

] ') - 4 

Properties of Laboratory Washing Products: 

Chemical Analysis (%): 

Sandy fraction Silty fraction 

L.O.L 1. 11 6.71 

Si0
2 

92.75 67.44 

Ti0
2 

0. 19 1.28 

i\1203 ] . 77 20.26 

Fe 2o3 
l. 27 l. 37 

MqO 0.036 0. 24 

CaO 0.029 0. 11 

No
2

0 O.OSl 0 .11 

K
2

0 0. 79 7. -~ ri 

Minaraloqic-al Analvsis n!: 

I 
Kaolinite <'i .)() 

Our1rtz K'·, - 90 ,-,o 

Mica .( ,., ., 

FP.ldsr,,r < '> ' ) - l () 

Kaolinitic 
f r·act ion 

11.78 

50. 12 

l.G9 

32.83 

1. 72 

0.38 

0.59 

0.099 

l.3q 

RO 

4., 

l 

- I O 
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(b2low 0.07 mm): 

Whiteness (%) 

.!. bras iv i t y ( mq ) 

- .r -, --

1 s. -

P~operties of Sandy Fraction (above O.OG3 mm): 

SJnd is fine-qrair.ed and yellowish. It contains 

small arnounts of conqlomereited quar·tz qr·.:iins, organic 

admixtures and fine-grained white mica . 

Grain Size Distribution of Sandy Fraction: 

Fraction (mm) Content (wt 

+ 1.0 13.2 

0.8 - 1.0 3.4 

0.6 - 0.8 -t.8 

0.4 - 0.6 11. 6 

0.3 - 0.4 6.2 

0.2 - 0.3 16.2 

0. 1 - 0.2 /.S.8 

- 0.1 lR.3 

Washr:ible matt er s ( % ) 

Medium dir.imetcr of grain (mm) 

c) Pi lot Washing 

Snnrl - nhov~ 0. I mm 

011 t- f I ow llYCY 'i(J 

Over f 1 nw f!YC'Y ',() 

%) Total (wt 

13.2 

1 (i . 6 

? l. 4 

33.-

39.2 

55.4 

81. 2 

100.-

2.G/ 

(). 22 

·! H. ;, 

I ', ' 

\" ) .•}. 

% ) 

I 
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Pr·oo~r-tiPs of Overflow HYCY '10 (kao1 initic- frac-tio11-

below 0 . 0 2 mm ) : 

Whiteness (%) 

A.hr· as iv i t y ( mq ) 

Strenqth of Cdsted body (MPct) 

Shrinkdge after dryinq (%) 

Shrinkdge dfter firing (%) 

Total shrinkdqe (%) 

Colour after firing 

Grain Size Distribution: 

Fraction (microns) 

20 - 60 

10 - 20 

5 - 10 

2 - 5 

l - 2 

below l 

Chemical ".nalysis: 

"3 . ·I 

l 2 . -

0.88 

6.8 

12.5 

18.8 

(l410°C) 

medium qrey. small 
smelted spots on the 
edqes of testing specimen 

Content (wt %) 

0 

2 

6 

10 

10 

72 

Content (wt % ) 

l. 81 

l. 10 

Possibiliticsof treatment of Overflow HYCY SO'. 

l. Magnetic Sepatation 

rnr..qnct i.c field Sr.imp le Yi0ld Cont-0nt of 

inten3ity (T) (wt-. o~) r-o:P1 Ti0
7 

~hitf'n~ss 

(wt-. -:; ) (wt-. 1;) 
( 11 ) 

in 1 et 1 .Hl 1. I 0 , , ~I . '1 

p :-lH.) 1.n 0. ()'', ''<). 7 
l. l () I. l 

M CJ • '/ ·- .___ 

I' HH. I ! . I -1 o.<JH <;<). ') 

1 . <) () l ·'' 
M 1 () _,1 

~. 

P - non·m..-,qn<.>tir· prnd11r·t9 () ·· ri()n rn.,qnf'tir- hy·prrxl11d; M ·· m...1q. nrnd11ct 



• 

- 2 7 -

L • Chemical Bleaching Whiteness ( % ) 

Inlet (be for·e bleaching) 56.0 
Pr·oduc-t (after bleo.chinq) 61.2 

3) De lamination: Whiteness ( % ) 
Inlet 53.7 
Product 56.0 

2.4. MAOKMAI 

a) Raw Material Characterization 

Moisture 

Chemical analysis (%) Al
2

0
3 

Na
2
o 

K
2

0 

5.8 

19.61 

0.81 

l. 79 

Kaolin is nearly white, very fine-grained with a low 

level of consolidation. It is completely wea~hered and 

it has a high content of clay minerals. 

Oucrtz is a prevailing mineral in the residues on 

the sieve 0.063 mrn. Muscovite in a small amount was also 

proved. Feldspar, muscovite and iron hydroxides are pre­

sent as accessories. 

Comparing with other samples, kaolin MA.lJKM.A.T hos 

the hiqhest content of knol inite (about n0%). Ouartz was 

proved in the r.imount from 7'i to 101:, mira from S to 10% 

and feldspar .:ibout '"1~. 

h) Lahorr.itory Washing 

H n I ri n c e o f ..., rJ ~; h i n q 

S("lndy frnrtion -- ahovf~ O.Ori·' rnm 

Silty frnrtion - 0.0~1 - 0.07 mm 

K n o I i r1 i t i r · f r n (" t- i <> n he I nw 0 . () 7 mm 

Yield (wt. i;) 

,1. C) 

7 "/. 7 
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Properties of ~abo~~tory Washing Products: 

Chemical Analysis (%): 

Sandy frdction Silty fraction Kdolinitic 
fraction 

[, .0. I. l.07 4.10 11. 31 

Si02 90.79 75.56 51.91 

Ti02 0.41 0.79 0.83 

Al203 4.86 15.38 32.69 

Fe 2o 3 0 .34 0.62 1.03 

MqO 0.073 0. 13 0.29 

Cao 0.16 0. 18 0.58 

Na 20 0 .48 0.72 0.22 

K20 l.82 2.52 l. 14 

Mineralogical An<ilysis ( % ) : 

Kaolinite s 30 80 

Quartz 80 - 85 60 10 

Mica s - 10 s < 5 

Feldspar < s 5 5 

Technological Properties of Kaolinitic Fraction (below 0.02 mm): 

Whiteness (%) 6S.6 

Abrasivity (mq) 30.-

Properties of Sandy Fr art ion (ahovc 0.0Gl mm): 

Screen oversize fr.-..rtion C~bove 0.0~1 mm) is formed especinl­

ly hy VP.I y finc-qrnined <"'JUr1l tz. The Srimrl0 ( .. Olltrdn;, r1lso n 

biq .-..mo11nt nf white r:iir.-.. ,,nd nrq,,nif" ,,dmixt-1110~;. 
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Grdin Size Distribution of Sandy Fraction: 

Fr-act ion (mm) Content 

+ 1.0 0.06 

0.8 - 1.0 0.03 

0.6 - 0.8 0.03 

0.4 - 0.6 0.6 

0.3 - 0.4 0.9 

0.2 - 0.3 3.9 

O.l - 0.2 22.0 

below 0.1 72.48 

Washable matters (%) 

Medium diameter of 

c) Pilot Washing 

Balance 

Sand - above 0.3 mm 

Outflow HYCY 50 

Overflow HYCY 50 

grain (mm) 

(wt. &) Tut-al (wt-. 

0.06 

0.09 

0. 12 

0.72 

l.62 

5.52 

27.52 

100.-

not determined ( ver-y 
a rained sand) 

0.09 

Yield (wt. %) 

4. 2 

25.0 

70.8 

Properties of Overflow HYCY SO (koolinitic fraction -

be low 0. 2 mm) : 

Whiteness (%) 

.A.bras iv it y ( mg ) 

Strength of costed body (MPa) 

Shrinkage ofter dryinq (%) 

114 .R 

19.-

1 . s 7 

G.4 

%) 

fine-

Shrinkage after firinq (\) l l . ') ( l •I 1 0 o C ) 

Tot-nl shrinkage (%) 

Colour oft-er firing 

VisC"osit-y (s) 
. - 1 I 7 

Forming of hody (mm . min l 

l 1. 7 

1 if}ht- ypl low 

(i . C) 

0. '··1 
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Grain Size Distribution: 

Fraction (microns) 

20 - 60 

10 - 20 

5 - 100 

2 - 5 

1 - 2 

below l 

Chemical Analysis: 

Content Cwt. %) 

0 

3 

30 

30 

17 

20 

1.0 

0.79 

Possibilities of Treatment of Overflow HYCY 50: 

1) Magnetic Separation 

Ma.qnetic field Sample Yield (wt.%) Content of 
intensity (T) FepJ TiO Whiteness 

(wt.~) (wt. %' (%) 

inlet 1.00 0.79 64.8 

p 91.9 0.88 0.64 69.9 
1.1 0 4.7 

M 3.4 

p 93.2 0.87 0.62 7l.2 
1.9 0 2.1 

M 4.7 

P - non-m:i.qnet ic product 0 - non-magnetic by-pr odurt !'-'. - maqnet ic pr·oduct 

2) Chemicol Bleoching: Whiteness ( % ) 

Inlet (before bleachinq) r, s. '"l 

Product- ( .... fte: blenchin'1) 17. l 

_1) Delt:imin"'t ion: \..'hit en<•ss I'?.\ o I 

Tn I et- r : 
•} '. \ 

Pr odurt (, '-',. ;, 



2.5. YOEZAY.:\T 

Moisture (% H_O) 
L 

- 31 -

Chemical analysis (%) .:\1 20 3 
Na

2
0 

K
2

0 

l.8 

21.96 

0.41 

2.53 

Kaolin YOEZAYAT is white-qrey. very fine-grained. 

with a low level of consolidation. completely weathered. 

Quartz is a prevailinq mineral in residue on the 

sieve 0.063 mm (about 95%). Muscovite and feldspar are 

also present in a small amount. Biotite and iron oxides 

and hydroxides were proved only in accessoric amounts. 

Content of kaolinite is 40% in the raw material. con­

centration of quartz is from 35 to 40%. ~icos from 15 to 

20% and feldspar about 5%. 

Balance of washinq 

Sandy fr~ction - above 0.063 mm 

Silty fraction - 0.063 - 0.07 mm 

Kaolinitic fraction - below 0.07 mm 

Yield (wt. %) 

5.S 

76.7 

67.8 

Properties of Laborat-or·y Washing Products: 

Chemical Analysis(%): 

~.rinciy fr..-.rt-ion s i l t-y frnc-tion Kaol initic 
fraction 

r •• o. r. l .. JH 1 . 1 H 3.07 

s i ()/ HH. ',-\ /H. 0 l '18. 'JR 

Ti<\ 0 . :> 'J 0. /(, l . or, 

.\I 7o_l 
: ") ") ' ... 11 r 1 . '. 7 c., • Rn 

Fe ~O 1 
1 • () :) l . f~ 'l 7. no 

~q (). -1 / I . 0 '1 0 . <)I 

r:.)o 0 . ') I (). H '• (} • (, l) 

,. 0 I) . I'! o .. n 0./1 
"' '.( ") ) l . '1 f'. l . r, I 7 . r,<, 
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Mineralogical Analysis(%): 

Kaolinite < 5 25 

Smectite <s i.O 

IOuar-tz 90 6C 

Feldspar < 5 <5 

Chlorit:e ? 

Technological Properties of Kaolinit:ic Fraction 

(below 0.02 mm): 

Whiteness (%) 

Abrasivit:y (mq) 

60.4 

72.-

Properites of Sandy Fraction (abov~ 0.063 mm): 

60 

10 

20 

10 

? 

The fraction is forll\:!d by very fine-qrained quartz. 

Orqanic admixtures and fine-qrained micas are also present:. 

The sand also contains a small amount of white and qrey 

qrains with the size above l mm. The qrains have a low 

strenqth. 

Grain Size Distribution of Sandy Fraction: 

Fr-action (mm) Content (wt.%) Total (wt. %) 

+ l.O 1. 2 2.2 

0.8 - L . 0 0.1 2.4 

0.6 - 0.8 0. •I I.A 

0.4 - 0.G 7. •I 5 . I 

0.1 - 0.4 I.I -, . 4 

0.1 - () . 1 ~,_ 0 1 I . 4 

0. 1 - 0.7 14. (1 ·11.0 

he low 0. ! '> 1. 0 JOO.-

W'3shrJh I c m<J t t- c r:. wcr<' not dpt 0r mi ncd - f inc-qr a i nf.'J sand 

Medi wn ~; j Z<' of qr rl in fmm) o . I 0 



Sand - above 0.3 mm 

Out flow HYCY SO 

Overflow HYCY 50 

- J 3 - . 

Yield (wt. %) 

1. 5 

31. 9 

66.6 

Properties of Overflow HYCY 50 (kaolinitic fraction -

be 1 ow 0 . 0 2 mm } : 

Whiteness (%} 

~brdsivity (mq) 

Strenqth of casted body (MPa) 

Viscosity (s} 

Shrinkage after dryinq {%) 

Shrinkage after firinq (%) 

Total shrinkage (%} 

Colour after f irinq 
~ . d ( . -1/2) rorw1nq of bo y mm . min 

Grain Size Distribution: 

Fraction (microns) 

20 - 60 

10 - 20 

s - 10 

7 -

1 -

below 

Chem i :-t'l l 

c: 
J 

2 

l 

Analysis: 

Fe 70:l 

rio
7 

58.8 

31.-

2. 74 

7.1 

10.4 

6.25 (~.410°C) 

16. (' 

liqht yellow-brown 

0.54 

Content (wt. % ) 

0 

4 

11 

') 7 

15 

·~] 

Content- (wt-. '%) 

) . 09 

1 . l / 
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Possibilities of Treat~ent - c 
VL Overflow HYCY 50: 

l) Magnetic Separation: 

Moqnetic field Sample Yield ('At.% ) Content of 
intensity (T) F~03 not Whiteness 

( • %) (wt. ) (%) 

inlet JCO.- 2.09 1.17 58.8 

p 88.7 1.63 0.93 64 .5 
1.1 0 4.5 

M 6.8 

p 84.8 1.60 0.93 63.8 
1.9 0 4.2 

M 11.0 

P - non-maqnetic product 0 - non-maqnetic by-product M - maqn. product 

L) Chemical Bleaching: 

Inlet (before bleachinq) 

Product (after bleachinq) 

3) Delamination: 

Inlet 

Product 

2.6. Mi\BIZ.a.N 

a) Row Material Characterization 

Mo i st u r e ( % H 
7 

O ) 

Chemical Analysis (%) At 7o1 
Na

7
0 

K
7

0 

Whiteness (%) 

59.8 

62.8 

Whiteness ( ~) 0 , 

59.8 

62.6 

9 , • . . 
10.04 

0. 08') 

0. 1H 

Whitc,-qrcy, finc-rp,,incd '1~; fnr .,~; m0di11m qr,-.incd k.-io­

lin wit-h ,, low lc•vel of r·<rn~;rJ!id,,tion ,.nd ,,dmixh1rr~; <)f 

("0!0111 inq oxide~·· Hiqh r·ontr>nt nf r;::---qr .. inPd qllnl tz rind 

·l low r-ontent of <"l.·1y rnin<'rnl'.; nl<' th0 t1rir-,,1 rrop,'rtiC''"i 
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of the raw materidl. 

Quartz forms about 95% of the residue on the sieve 

0.063 mm. 5% of residue is formed by feldspar. I1on oxides 

dnd hydroxides are present dS acc~sscries. Colour of qu~r~z 

is liqht grey. grains are usually slightly turbid dnd semi­

briqht. 

The total content of quartz in the sample is 60 - 65%. 

kaolinite forms only from 25 to 30%. Micas dnd feldspar 

were proved in ~he concentration about 5%. 

b) Laboratory Washing 

Balance of washing 

Sdndy fraction - above 0.063 mm 

Silty fraction - 0.063 - 0.02 mm 

Kaolinitic fraction - below 0.02 mm 

Yield (wt. %) 

71.6 

5.7 

19.7 

Properties of Laboratory Washing Products: 

Chemical Analysis (%): 

Sandy fraction Silty frar:-tion Kaolinitic 
f i·act ion 

C.O. I. 0.41 0. 8') 11.58 

Si0
2 

98.41 70.11 .-, 1 - 94 

'T''Q 
- l 2 0. ~ ·1 0.8/ O.S4 

Al
2

0 1 C.8/ l (~ . ,1 ~~ \Cl., ·1 

Fe/) 1 0. l 1 I 1.71 l. 81 I 
I 

MqO 0.017 I 0.)~ 0. J_l 

C-iO 0.01() I 0 .OF! 0.081 I 
K

7
0 0. ()(Jl I () . () l 0.9? 

l 

M i n c r (1 I og i c· a I Annlv:;i;; ( ');): 

K -~ o I i n i I- 0 
--,. 

·10 (' () . <):) I 

I 
< ' 

Smcrtit-e I F~ I dspdl < '· 
011nr lz > ') i, (, () <. '• I 
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Technological Pr·operties of Kaolinitic Fr-action 

( be 1 ow 0 . 0 2 mm) : 

Whitene~s (%) 

.l\br·asivity (mq) 

71.8 

37.-

Properties of Sandy Fraction (above 0.063 mm): 

Sand is white-qrey, medium fine-qrdined. Biqqer qrains 

are white as far as qrey-white, seldom p~nk or ochre without 

orqanic ddmixtures. White fine-qrained mica is present in 

accessoric dmount. Comparinq with other samples of kaolins, 

sandy fraction of kaolin Mabizan is the best quality one. 

It can be used in qlass production. 

Grain Size Distribution of Sandy Fraction: 

Fraction (mm) Content (wt. 

+ LO l.O 

0.8 - l.O 0.6 

0.6 - 0.8 2. 2 

0.4 - 0.6 28.2 

0.3 - 0.4 28.2 

0.2 - 0.3 29.4 

0 .1 - 0.7 7. 2 

below ') . l 3. 2 

Washr.ihle matters (%) 

Medium di a meter of qr a in (mm) 

c) Pi lot W,,shing 

nolanrc 

S,, nd - a hove (). ·i mm 

OtJ t f I OW !IY< :y 'iO 

Over f I ow HYCY ',() 

%) Total (wt. 

l.O 

l.6 

3.8 

32.0 

60.2 

89.6 

96.8 

100.0 

0. 22 

0. l'i 

Y j P. ! (! ( W \- • 
0

o ) 

l l . B 

I (, . (, 

%} 
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Propex·ties of Ovet·flow (kaolinitic Er-action - below 0.02 mm): 

Whiteness (%) 

Abx·asivity (mg) 

Strenqth of casted body CMPa) 

Shrinkage after drying (%) 

Shrinkage after firing (%) 

Total shrinkage (%) 

Colour after firinq 

Grain Size Distribution: 

Fraction (microns) 

20 - 60 

10 - 20 

5 - 10 

2 - 5 

1 - 2 

below 1 

70.9 

l 'L -

0. -19 

8.0 

14.4 

21. 6 

(l410°C) 

light yellow. grey-brown 
smelted spots on a lower 
side of testing specimen 

Content (wt. % ) 

0 

3 

12 

48 

30 

7 

Possibilities of Treatment of Overflow HYCY 50: 

1) Magnetic Separation: 

magnetic field Sample Yield (wt.'%) Content of 
intensity (T) Fef°1 TiO Whiteness 

( w •. '.',;) (wt. i) (%) 

inlet 100.- l . ~~C) 0.66 70.9 

p C).1.:.; l .HH O.'J6 71.7 
l. l 0 7.7 

M -1. 1 

p 

I 
fk\. '1 1 .H/ 0. 0i8 1') .B 

l. C) 0 r,. 1 

I ~ : ') 

I 
) • . I 

P - nnn-moqnet-ir- p1nd1wt () - nnn-m..-1qm•l-ic- by··prrxliir-t :'-'. ·· n'.-1qn0t-ir 
r JI ndur-t 
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2) Chemical Ble.:>chi~ 

Inlet (before bleaching) 

P~oduct (dfter bleaching) 

3) Delaraindtion: 

Inlet 

Product 

2. 7. KYAIJKTAGA 

d) Raw Mdteridl Characterization 

Chemical Analysis (%) Al
2

0 3 
Nd

2
0 

K 0 
2 

7 (:. l 

77.2 

! ':I,' 
• "-.>' 

Whiteness ( ~~) 

70.l 

72.7 

23.75 

0 .104 

0 .Sc 

V,lcanic rock of white-grey colour dO~ low level 

of kdolinitisation. The raw material is fine as far as 

medium-grained, consolidated and irregularly friable. 

White, clayey pseudomorphoses after medium size feldspar 

grains are visible on some parts of the rock. Biqqer 

grains of cristoballite are present quite rarely. 

Fine plates of light mica are present in accessoric amount. 

Residues on the sieve O.OGJ mm are formed especially 

by the qr·ains of oriqinnl unwashed iOCk. Felclspnt. cris­

tobalitc, muscovite, iron oxides rind hydroxides ~re pre· 

sent only in small ()mo1ints. 

Fe I dr;pn r . ' rn I OP r •I ! in " :. i 1 +- y f r ,-, r- -

tior., m11~;r·ovitf', iron oxidf'~; .ind liydroxidPS orf' p!CS•~nt 

in ~~mril ! nmount-s. 

Koolinire l'.i prr'domin,,nt rr:in('r,,l 1n !hf' :>nrnplc 

(,,ho11t- (,()'\), r·ri'.;tob.,lih' fnrrn'.·; fror:: :JO tn ):,-:-.. F1,Jd;;p.·1r~;. 

mi c·"~; rinrl 

tr nm I', to /() : .. 
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b) Labot·atot·v Tests 

The raw mdterial ~~s crushed in a ja~ crusher ~nd 

qround in a porcel~in jar mill for 2~ hours. 

: 

Grindinq conditions: 

weiqht rntio - qrindinq porcelain elements 

: rdw mdlerial = 1 1 : 1 

Baldnce of washinq 

Sandy fraction - above 0.063 mm 

Silty fraction - 0.063 - 0.02 mm 

Kaolinitic fraction - below 0.02 mm 

Yield (wt. %) 

38.2 

16.6 

45.2 

Propertie, of Laboratory Washing Products: 

Chemical Analvsis (%): 

Sandy fraction Silty fraction Kaolinitic 
fractinn 

T,. 0. I. 9.94 8.82 10.61 

Si0
2 

61.17 r)l.7G 60.64 

Ti0
2 

0.70 0. <)() 1 .00 

..\ 1201 7 7. l 1 70.84 r,_n 

FP/01 ·i. fl ; ") 1 
) ... l • c_: ') 

~1q0 0 . i) .; 7 o. or,.1 o. o~,o 

CciO 0 . or) I O.OH/-1 0. lH 

Na
7

0 O.OH/ 0. '. l o .or,' 

K 0 n . I I n. I l 0.10! 
7 

:V;inc•:,1!01i(·,,! .·\n .• !y:;i:; •.): 

Kc.101 init-~ ,., ·fl r- (,(J 

("1i~;hili.i!it1• I lfl :(). '1 l i·,<·I· 

'.'lrin -ox id<•:; .• nd I 
<' J_ h•/dioxi.lt•:;, mir-.,·; 1 

-··--·--------'--·---- - _____ J.. _______ _ 
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Technological Properties of Kaolinitic- Fro.c7ion 

(be low 0. 0 2 mm) : 

Whiteness (%) 

Abrasivity (mg) 

c) Pilrit Test 

6':>.0 

28 

The raw material WdS upgraded by crushing in jaw 

crusher and ground in a ball mill. Grinding conditions were 

determined expe~imentally according to the residues on 

the sieve 0.063 mm. 

Sample for pilot washing was ground in the ball mill 

at following conditions: 

Weight ratio raw material wa.ter grinding eiements 

= 1 : 1.5 : 1 

grinding time - 4 hours 

Pilot Washing 

Balance Yield {wt. %) 

Sand - above 0.3 mm 9.0 

Outflow HYCY 50 45.3 

Overflow HYCY 50 45.7 

Prope1ties of Overflow HYCY 50 (kaolinitic fraction -

be low 0. 02 mm) : 

\Jhiteness (%) 

Abrr.1sivity (mq) 

Strength of cnsted body (MPal 

Shr inkaqe after dryinq ('1;) 

~i hr· i n k a q c .:1 F t c r f i r i n q ( % ) 

Total shrinknqc 

<~o I out d ft er f i r i nq 

71. 3 

19.-

0. ·Llti 

7.0 

18.7 (l·110°C) 

7·1. ·1 

1 i qht ye 1 I ow, uprcr 
r!dqf'~; of test inq :.pcci -
men rJl P 01 f'Y 
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Gr-ain Size ~istr·ibution: 

~racti0n (microns) 

20 - GO 

10 - :o 
5 - 10 

2 - 5 

1 - 2 

below 1 

Chemical Analysis: 

Content 

a 
7 

16 

18 

10 

49 

Content 

0.94 

0.84 

Possibilities of Treatment of Overflow HYCY 50: 

1) Magnetic Separation: 

M=iqnetic field Sample Yield (wt.%) Content of 
i11tensity (T) F~OJ TiO 

( • 7a) (wt. %1 

inlet 100.- 0.94 0.84 

p 93.7 0.52 0.77 
1.1 0 2.8 

M 3.5 

p 97 JJ O.'iO 0.62 
1.9 0 

I 
7.7 

I 1'-'; ;1,. 7 
I I 

(wt. %) 

(wt.%) 

Whiteness 
(%) 

71.3 

76.5 

76.B 

P - non-nhqnc~t i r pr cxiurt- 0 - non -rn.-1'1net- i r hy-pr oduct M - magnetic 
product 

/) Chcmirnl fllc,-,f'hinq: Whit-Pn<~:.~; (~;) 

Tnlet- (hcforr h!Pr~chin'l) 

Prod1wt- lnfh~r hlcn(·hinr1) 

/ l . ·1 



3) Delamination: 

Inlet 

Prod.Jct 

- .. p -

Whiteness (~_,) 

7 l . 0 

60.9 
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IV. FINAL NOTE 

The kaolins from Burma were tesred fro~ the pain• of 

view of their suitability for paper makinq. Testing of 

suitable upgradinq methods for an increasing of whiteness 

wa.s the prir.cipal objective of the tests conducted. 

The testsca.r·r-ied out issued in the conclusion that the 

kaolins Shwe Daung. Wellan. Kodatdauk. Maukmai and Yoe­

zayat are not suitable for paper making without upgrading. 

The usable clay fractions have low whiteness and therefo­

re the possibilities of improvinqsthe whiteness wer·e veri­

fied by a hiqh-qradient magnetic separation, chemical 

bleaching anc delamination. Significant improving of pro-

pert ies was reached especially by chemical bleaching and 

magnetic separation. 

Washed kaolins Mabizdn and !<yaukt::iga have a suffi­

cient whiteness (about 71%} and they can be used as paper 

fillers without upqradinq . 

. A.I' the ka-.Iins tested C-Gn he userl in V·' l')U~> 

ches of ceramic indush y. Hy-pr orl•ic-~::; <_;f '"ashinq c."n be 

utilized in fou:-idr ie~; 1 s~r:rL ·~nd in c£>r . ..,r;.ic indust:y 

(silty fr~ct-i::rn). 

[ 0f'ldy ~ r; •''< ~ ·~1 ! ' 
[ r- · l :-; r, f . {. ~ ·-•l 

;~ { ·~ - .. • .., 1 
! 1 ·,; .. 

~! 
r " ! . ! 

: ' : ' . : l 

~ ! f : ·• 

,. . 

. :: '. ~ ... '. .... ; .. ..- " 

: 

1 l : ,.--.. 
l. 

<-? . 1 ·~ : 
.,. 
.>. 
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i~sca::ation and production tests of the pilot raooile hycro-

cyclo~e clay cleaninq unit. Staff of the faccory ?aint ~c. L 

~as aC~Uainted with the ?rincip!es, desiqn, installation and 

o~eracion of the ur.it. a~sic principles of muincer.ance a~~ 

re?ai~s were d1so explai~ed. 7he experts qave attention co 

~he training dnd tech~ica: discussions with th~ technicia~s 

u;x;radinq, classificatior. and testinq wer.-e exp~air.ed, discus­

sed a~ci demonstrated durinc; severa! meetings. 10 ~or~ers and 

:~ cec~;.icians participacec i~ the crair.inq proqra~me ana ~ii 

o~ c~e~ ~ere aCG~oinced ~ith operation, requ:acion and main-

ce~a~ce of the unic. 

:~e experts orqanized aiso 7ec~nical se~inar for mar.aqers 

ar.ci spccia~isrs o~ ~yar.~a ?aper ~nci Chemical Induscries Car-

c~ree :eccL~es were presenced: 

a, .:..ccivicies of c:-.e ;;:-;::.O-Czechoslovaicia Joi:".t ?roc;ramme, 

c, 

,. . - . - . . 
~on-rnera •• iC .r.c~stries, 

"./ . -.. e;::-,::>as o;: and 3er.eficiation 

'l'f:.:c-1 . . ,,.f:l5 co:r.;:>~ereC hy ~r.2 ~ec-:1:-.ica: ciiscuss~ons deeiiinc ...,.·it-h 
• # • • - • • 

~~ec.:~~ pro~.e~s a;: ~~GGuCrlO~ c;,;",Q .. ' . " ~ti .1.~zor >.or. o .. 

~r.c-s:-:-·/, . " process._ r.q o L 



• 

Gist of technicians of Paint ractory ~o. l participatinq in 

the !raininq Proqra~~e: 

Xr: [j i<hin Nyo 

~r .. u Win Aunq 

Xr. [j :'in Co 

\' ... s. Jaw Khin Swe Win 

\' .. s. :Jaw Xaw '·~aw Aye 

~:r .. .. Sein Han " 
:--:;- -- Xin That Pe - ., 
v .. s . Jaw Cho Cho 

Xs. Daw Khin Khin Aye 

Xr . ii Xq Mq Lay 

Xr. [j 3ala Sein 

Xr. \} Sit !:ilainq 

- Factory Xanaqer 

- Jeputy Assistant Direc~or 

- Assistant factory ManaGer 

- !:iead of Production Department 

nead of Qua~ity Centro: ~e~t. 

rtead of Jepartment 

head of financial uepartment 

- Production Enqineer 

- Chemical Engineer - Quaiity 
Control 

Assistant ~anaqer (Pla~ninq) 

~aintenance ~nqineer 

Xaintenance Enqineer 




