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REPORT ON THE MISSION 

DP/IND/BB/015/11-09 

I"IDIA 

of Dr. J. Zaidi, expert in alumina production to 
India between 28.12.1993 and 10.02.1994 

for the 

Jawaharlal Nehru Aluminium Research 
Development and Design Centre, Nagpur 

about 

The transfer of knowledge in field of the organic 
impurities in the Bayer - technology. 

Backstopping officer : Dr. T. Grof, Subsistance 
off ic•r 
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Ab"Strac l 

Th~ m1s".>1on a..ias organized by UIHDO Vi!?nna in the 

ft .tmevmr~ of the proJect to assist in setting of an 

.'~lum1n11.:m Researr:h Development and Oe<;1gn Centre Hl India. 

<Pro J pc l No. DP I IND/SS/0l5/11-kJ9 >. 

The> alJJPc.:t1·.1e of the m1ss1on was to transfer th!? 

~nowlPdg~ 1n thP field of organic 1mpur1ties in the Bayer 

ti?o:hnc.•logy and provide tra1n1ng for the countPr nart staff 

·:if u,,, centre on the influences of organic impL•ri t1 es for 

Pac.:.ed on the laboratory tests carried out togather i.llth 

U1P st.:lff of centre and the analysis data of BALCO and Nl\LCO 

~l~nt sdmnles the following measures were proposed: 

ldburalory determ1nat1on of e~trctable organic content 

of Ma1npat baux1te dP.pos1ts which 1s to b~ processed 

Cba~~d on bore hole samples>. 

['1.:lnc
1

P. of use of starc.h <settling aid ) t·.J th£- use of 

C',ynt.het1c flocuulants at BA~CO Alumina plant. 

rt-lril trial "11th crystal gro"1th modifier at 0ALCO 

r1lum1n~ pl;mt <CGM is u5P.d at HINDALCO s1.1ces'Sful lyl. 
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1: ''~ :.:Jr9 .:1n 1 c p rub l ems di SCUS"';ed Nl f:h 

111 fr;imet11arl. of a ,.,nrl<shop 

•·•111 ch M 1S ht=? }cj 111 
Nagpur on 1st ~ebruary t9q4. 

fl. 'c: ~l~<'. 
nr-f. J.£old1 

UfJ ! DO e ~- n er t 
~ J;} g ;.ll I r· '? I; h re b 9 4 
~~te: ?th F~b.1994 
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Time Schedule 

·.····1•:.11 to O<?lh1 (from Budapest> 

'·::;:t Uf·IDP, D<=>lh1 Office 

-!-1·~·-t: 1119 ,.,1 lh Dr. T .R. Ramachandran 

""·' ''ir. R~mamurt1) 

'.',-.11, IJNDP, Delhi Office 
•:nct1nq •·n!.h Mr. Ramamurt1> 

wr ival to l'lagpur <from Delhi> 
·!l::-~ttny ~·11th Dr. J. Zambo and 

r.R. Ramachandran) 
:• ! ,.- •.1:::•; 1 on on the l.iorlo: programme 
::1 ~r!.'\RC:-DC. 

'!• 11'1 1 m 1 i ri JNARDDC 
~~carding to the detailed 
or:r i· oragramme <Annexure 2> 

, ,. •I from Nagpt1r to Budapest 

· ····· 1-.·~ 1 to Budapest 

29. 12. 1993 

:c;. 12. 1993 

3 .. ). 12. l ?93 

~ .12.1993 

.~9.02.19C?4 

09. l~2. 1 '?'?4 

t{'l.(12.1994 
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Activities 

Tt1•.· 1niss1on t•1as organised by UNIDO Vienna 

:.1•••.1ha.r·l;il Nehrll A1L1minium Research Ofi>velopment and 

and by 

Design 

-.·ntr·i•. naqJ:lur in the frame,.,ork of UNIDO Project "nssistance 

l.11 llu- Government of India in setting up a Functioning 

ft 111m i11 ium Resrarch Development and Design Centre". 

n .. :: ;:i1cn of ttie mission Nas lo transfer ~nowledge 

f : : • ; f ! (l f t;r1P on;, an IL 
the Eayer technology, 

~ I - .1 I l ;> I I y l•! I !. I 1 
transfer of up-to-date analytical mel:hods 

' ,._; I':-~''- <'d11 rr~s •Jsed for c.leterm1nat1on of total organic 

. ·"•;•_.,111. -'Ille.I rJ1fert:'nt organic compounds in the raw material 

f1•:t.1·.·1l:tes dur111y the mission were fulfilled according 

l> and the de t "Ii 1 ed work 

fl"'-''-•' <1•ne -1greed with Dr. J.Zambo and Dr. T.R. Ramar_handran 

·flm1~xurP. - 2>. The act1v1ties were as follo~·JS 

t ' f=n>v1d1ng tra1n1ng 

fol 10~·11rig topics : 

for the counterpart staff 

i •'•hi .1 c t ~- 0 ( 1norgari1c and organic impur1t1es 

on the 

HI tll e 
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0rQ-3nics contents of d1fftrent types of bauxites. 

P1sl.1·1but1on of organics tn the bau:<1tl.- deposits. 

E:·: !; r.ar l 1on and format1on rates of organics in the 

d1~~sl1on process. 

Ccmµarison of organic levels of Indian alumina plants 

to these of alumina refineries in abroad. 

i"k. c lrmu I at l on of the organic impurities in the Bayer 

process. 

Org .. u11c balances of Bayer alumina plants. 

r .. Jv<>rso> effects of d1fferer.t orgarllC compounds 1n 

~ayPr process especially in precipitation. 

the 

r·l<?lhnd~ for control and removal of organics impurities. 

0 1· CJ :\11 i :. a t 1 on and carrying out laboratory digestion 

te~ts fa~ determ1nat1on of organ1c d1ssolut1on rate for 

&~LCO dnd NALCO plant teed bauxite, <Annexure - 3>. 
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Orqan1zat1on of collect1on average plant samples trcm 

I BALCO and NALCO Alumina Plants for determination of 

I crg~n1c balance~. 

4 I Copies of articles dealing w1tt1 organ1cs,salt removal 

I and prec1p1tat1on were handed over to the counterpart 

I <Anne:<ure - 4 >. 

~I ) 
Frr~entat1on of lecture at the workshop held in Naqpur. 

I isl February 1994 on the "Impact of organics on the 

I Bayf!r cycle and their control". <Annexure - S>. 

6) D1c;cuss1on l•11th the management of BALCO Alumina Plant 

I 011 tf1e actual pl-lnt problems <Annexure - 7> 

I In rJrder to determine C-orr,1. Cont;ent and EOC tn lnd1.:m 

Ba1Jx1tes and c1·oss c.:hec:I< the r1?su It of JWiROOC, 1 i; 

I 
v;r;>Pd t:o .:i11-'llyse some of t.he -:;amples 1n Hungary. In 

IS 

I t.h t 5 i::onnJ:>r:. t ion, 12 baux1t:e samples are JOtntly 

-.:;Pler:ted. O•Jt of these, 10 s.1moles 111111 bP analysed for 

I Carg content and 111 2 samples EOC <e:ctr,1r:table 01·g;tnti:: 

~~rban> will be determined. f\mo11q 1 ~J samp 1 es, f 1 re; t 5 

I b1>long to Pa1,chpal;mal1 r.1epos1t drawn from ·,1ar101Js depth 

of l .JI: E> r· 1 t tr_ b ilU :< l t; e prof l le • 
A list of 5an1ples and 

I A 1 t l res~lts af tn~E6 
rJ.,t,.11 t Prir..:ln~,e<.J lu~re. 11a / ·1ca 

,,;
11

np l .,~ ..,, 1 1 l IH• c.:rJmmun 1 r.: ~ t~rJ to .Jf-Jr.RODC <nnnexurr. 8 > • I 
I 
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PROPOSALS 

r ... 1_,., .• 111nat1on of d1str1but1on of extractable organic5 

111 UlP Mainpat bauxite deposit t.ih1c..h is to be prcce5sed 

~I 8ALC0 Alumina Plant based on bore hole samples by 

th"' JNAPDDC. 

F 1 n ,"\ l 1 7. a t i on of 
the total organic balance5 for the 

8•1ISO and NALCO Alumina Plants. Determination of Na-

0~~1~te balance for BALCO precipitation process by gas 

chromatography based on plant samples <pregnant liouor. 

hydrate wash water. seed hydrate and 

p1·odur:t hydratr--). 

Chanqe uf tne use of 
the starch with use of synchetic 

flo•_c.Ldant at Bf'ILCO Alumina Plant to decreasi:.> th~ total 

oraM11c.. and oxalate inputs. 

of the JJa-oxa 1 ate and to 

Or4.m1zPc.J plan of the trial at the BALCO Alumina Pl<\nt 

rt.S - : m0nths) using Cryst<1l Groth Modifier to 

i r n ·. ; f· as P. the liquor productivity 1n prec1p1tat1on 
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Incre~se the temper~ture of the strong 11Quor before 

s@tll1n9 of the salt to avoid the gel-formation. 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Post Title: 

Duration: 

Date required: 

Duty Station: 

Purpose of 
project;: 

Duties: 

JOB DESC'RIPTION., 

DP/IH0/88/015/11-09 

Expert in Testing of Organic Iapurities 

1.5 months on site and 0.5 aonths homebase 

28 December 1993 

Nagpur, India 

The iaaediate objective of the project is to 
assist the Govern•ent of India in setting up a 
functioning AlU11iniUJ1 Research, Development and 
Design Centre consisting of: 

a) Alumina Production Research Department 
b) Aluminium Electrolysis Departaent 
c) Analytical Research Department 
d) General Services, instrumentation and Control 

Departaent (incl. Workshop and Maintenance) 
e) General Administration and Finance Deparbnent 

The Centre will develop capability of carrying 
out the following 11ain functions on bebalf of and 
in co-operation with the bauxite 
processing/almaina production and aluminium 
smelter industries in the country: 

a) Assiailation and adaptation of available 
technologies 
b) Providing recommendation~ and ad hoc or 
applied and analytical research to local 
industries in process improvement, transfer of 
technology, etc. 
c) Setting up and operating a data bank 
d) Providing training of Indian engineers 

The expert will be required to transfer knowJ edge 
in field of the organic impurities for the Bayer
technoloqy in fora of in-house training. 

His main duties will be to: 

Provide training for the counterpart staff 
of the Centre on the organic content of 
different type bauxites, on the dissolution, 

"Applic,,1 ion.<; a.00 co11111UnlCJJt:ions reg11rding thi!: Job Desc1 iptlon 
shou 1 rl be sent t:o: 

/'•··Jed: p,., .mu1r.l Jfr,·111it11ent :»cction, l:idu1;t:rJn1 OP'"ratio11·: Divisio11 
. 1 ,l(lf~'J, •:i,.iu1:1 J,,r. flRl.ion.11 17entr·e, }' ~J. !knc 1'i0, Vie1111 .. 1.'\•1str.-In 
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accumulation and discharging organics froa 
the Bayer circuit; 

Provide training on the determination of 
organics dissolution rate under laboratory 
conditions; 

Provide training on the influences of 
organics in precipitation step of the Bayer 
technology; 

organize the determination of the total 
organic balance for the two Indian (e.g. 
BAI.CO and NALCO) refinery together with the 
staff of Centre. (Plant samples will be 
provided by the Centre): 

5. Provide lectures on the technological 
possibilities of decreasing of organics 
level in the Bayer-circuit. 

The expert is expected to submit a Final 
Report after co•pletion of the mission in 3 
copies to UNIDO and 4 copies for the Government 
of India and the counterpart. 

University degree (preferably Ph.D.) in 
analytical chemistry with extensive practical and 
research experience in gas chromatography and its 
use in the alWllinium industry. 

Language requirements: 

English 

Background information: 

The Indian aluminiWI industry looks back to a 
history of 44 years. The first alwainiWI smelter 
(in Alumpars, Kerala) was put into operation in 
1943. At present there are five aluaina plants 
in operation and six aluminium smelters with an 
overall capacity of about 587,000 and 580,000 
tonnes per year, respectively. These facilities 
belong to five alwainiun companies, namely Bharat 
Aluminium Company Ltd. (Balco), Hindustan 
Aluminium Corporation Ltd. (HINDALCO), the Indian 
Aluminium Company Ltd. (rNDAL), the Madras 
Aluminium Company Ltd. (MALCO) and the National 
Aluminium Company Ltd. (NALCO). 

Wi: h the cnmmissior1 ing of N.\LCO th" share of: the 
pu!,Tic r;r.~;t·or in a!•.1miniu··· r:;meltin•: i.s men· th;in 
'"' · ;· nf ,.,,,, tnt:li ! nr.!'~ · ··I (::qH< i' y 0r . lL•. 
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This ir.dicates the decisive influence of the 
public sector on the future of the industry. The 
sustained growth and development of the aluainiua 
industry in India, apart fro• requiring the 
adoption of suitable lonq tera policies in 
relation to production management, output, 
pricing, and fiscal levies, is also in need for 
technology and aarket development, which will 
gradually be handled by the proposed Centre. 

ourinq the past.years, India becaae one of the 
leading countries in the world having substantial 
bawd te resources, after the discovery of large 
deposits in the Eastern coast - in· the nearly 
1970s. The total bauxite reserves of India are 
estimated to be of the order of 2, 650 aillion 
tonnes, which places India on the fifth place in 
the world list. 

With the vast reserves of -bauxite and coal in 
India, the aluai.niWI industry has aabi tious plans 
for a faster qrowth rate keeping in view the 
future demand in the foundry and export 
potentials. 

The existing alwaina/aluainiwa plants in India 
are based alaost entirely on technology imported 
from various sources. Both in the areas of 
production of alUJ1ina and alWRiniwa, a number of 
technoloqical improveaents have taken place in 
advanced aluninium producinq countries. Illport 
of improved technology is not always possible, 
also its introduction is not feasible in the 
existing plants. Import of technoloqy 
necessitates proper assessments to determine its 
suitability under Indian conditions, the 
available raw .aterials, product demands, state 
of engineeriDCJ developments, etc. Thouqh 
research and developaent work is being carried 
out by the Jl8 jor aluminium producers in the 
country, these are mainly directed towards 
solving their day to day process problems in the 
plants. No work is done for the development of 
process know-how and basic engineering. The 
technologies followed in the existing plants are 
from various countries/suppliers KAISER, 
ALUTERV-FKI, VAKI, ALCAN, MOllTECATIHI and 
ALUMINIUM PECHINEY. Apart from the strategic 
importance of havin9 an indiqenous Research, 
Development and Desiqn Centre for Aluminium, the 
centre is expected to save substantial hard 
currency payments to the foreign partners. 

···or meeting the <:?stimat-:~d demand of aluminium L·1 
: Ile• tur11 of the century, subsb1ntii'll t1dditiom1' 

lJ"lr:i~i''.S Jor a!umjna ;·~11t cilumi~·iur•• .... ~ 1 ~have~. 
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be ~et up in the 1990s. Additional deaand for 
aluainiwa by the tum of the century, which is in 
excess of the currently available capacity would 
be of the order of 440,000 tonnes per anmm. 
Considerinq the pa)aent for knoV-how, basic 
engineering and royalties for this additional 
follow-up stage this would aean an expenditure of 
at least US$ 95 million. 

It is to be pointed out that the cost for 
Establishllent of the AlUlliniua centre in Nagpur 
(both Indian Governaent and UllDP contribution) is 
of the order· of US$ 12.5 Jli.llion. The financing 
of operations and further developaent of tbe 
Centre is envisaged by the Governaent to be 
secured through a collection of Rs. 100 per ton 
of alUlliniU11 for alUlliniwa research and 
development, added to the price of allllli.nitm 
(established now by the state in India) • The 
funds so generated would serve as financial basis 
for operation and further extension of the 
Centre. 

When the new aluainiua capacity will be 
established the centre will be fully functioning 
and if it contributes to savings of only ten per 
cent of the expectad expenditure for project 
engineering and royalties, apart fro• rendering 
other useful services, its establisbllent would be 
fully justified. 

It is to be noted that all the leading aluainiWI 
producing countries have tbeir own R and D 
centres. Close interactions aaong these Centres' 
Research and educational institutions and 
industry has enabled nuaerous technological 
advances - ~~is example is needed to La followed 
in India. 

In the light of the above, a coordinated effort 
in R and D will be essential for the development 
of know-how and basic engineering to 
self-reliance in aluaina and alW1iniua technology 
needed for the establisbllent of future plants 
without need to 90 for foreign consultancy. 
Future developaen~ of aluainiwa industry in the 
country based on indigenous expertise deunds the 
immediate establishllent of a self-reliance 
full-fledged and independent research, 
development and design centre for aluminiUll at 
the national level. 

The development object i. ve of the projPct is t.n 
aim at. self-reliance in aluroi;rn and •1lumini1:: 
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production technology and to achieve faster 
growth of the Indian alUlliniua industry to aeet 
the do•estic deaand for alW1iniW1 products. 'l'tlis 
qoal will be achieved by settinq up of an 
AluainiWI Research, Developaent and Design Centre 
at the national level which will be in a position 
to carry out research and developaent in the 
field of bauxite processing, aluaina and 
aluainiua production leadinq to improveaent in 
the existinq plants and creatil1CJ nev production 
facilities. Thus, the output of the project will 
be physical facilities of an Alu.iniUJI Research 
Developaent and Design centre, adequately 
equipped with specialized research and testinq 
equipaent and -trained professional staff to 
render research and develolJllellt technology in the 
existing plants and for setting up of new 
aluaina/alUlliniua production facilities based on 
indigenous raw materials and natural resources. 

In addition, the Centre will handle related 
projects such as dealing with the use of 
by-products, desiqn i11provements for saving of 
energy and material~, development of new products 
and alloys. Another particular problea that the 
Centre is expected to address is eaanating froa 
f".he lack of adelqWlte and uninterrupted power 
supplies vbich bas led to poor utilization of 
capacities in the recent past. 'Investigations 
into energy saving tecbnoloqies of al1111ina and 
aiwainiua production will be one of the i•portant 
tasks that the centre will bave to tackle. 

It is expected that once the centre is 
established it will Jl88t the fast growing 
technological service needs of the aluainiua 
industry in India. The Centre will consist of 
the following departments: 

AlWlina production research departaent with four 
laboratories and one pilot plant; 

Alu•inium electrolysis research departaent with 
four laboratories; 

Analytical research departllent with three 
laboratories; 

General services, instrwaentations and control 
department with four sections: 

General administration and finance department 
with three units. 

Th· civil ' .-,nstruct. i.on worl:!~ for tlv! C1:mtrr· started in 
tL "')\ff i~: :'190 ar:.: .. ,ill t"~ : inighl'.'tl by 199;.i-J9'l3. ··1c 
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centre is planned to fully operate/function by 
1994-1995. 

The assignment of the national staff and procureaent 
of equipment started in 1989-1990. The first R/D 
works have started in 1991-1992. Training of the 
staff is being carried out in India and abroad. 

For a aore detailed infonmtion reference could be 
made to the Project l)OCUJlent and the Detailed centre 
Design. 
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Annexure-2 

WORK PROGRAMME OF DR. J.ZOLDI, UNIDO EXPERT 

WEEK -1 
-Pr@paration of aaterials and required cheaicals for orqanic 
dissolutiofi tests. 
-Preparation of Laboratory equipaents to aake the• operative 
for laboratory tests for diqestion with synthetic liquor. 
-In house traininq on the orqanic contents of different 
Bauxites with JNARDDC scientists of Aluaina and Bauxite 
with special reference to Indian Bauxites. 
-n;:;;.1~11~~ion on u~e of hlqh •Jihho..;il ic l':tuxltes at aediu• 

f ,.mp<•t..I Ill• o1 j •j•·:d j Oii rott~d dPred in pre-investaent studies 
prepared for Bale".> and Nalco and effect of orqanics in 
Bayer'circuit while processinq. 

WEEK -2 
-Laboratory deterllination of orqanic dissolution rate on 
Laboratory scale at hiqh and •ediua teaperature . 
-Different coaposition of orqanics in different alu•ina 
refineries plant liquor processinq different type of 
Bauxites. 
-Orqanic dissolution test usinq Balco and Nalco bauxite 
feed. 

WEEK- 3 
- Collection of saaples fro• Balco and Nalco refineries. 
-Investiqation planninq for the deter•ination of Orqanic 
balances for each refinery. 
-In house traininq on 'Influences of orqanics in Bayer's 
circuit of alualna extraction'. 
-Discussions on influences of different qroups of orqanics 
in precipitation and whole Bayer's circuit. 

WEEK -4 
-Orqanisinq the determination of total orqanic balance for 
two Indian alumina refineries (e. CJ· Balco and Nalco) 
together with the staff of the center. 
-Evaluation of orqanic determination and balances calculated 
for Balco and Nalco Plants. 

WEEK - 5 
-Workshop on the "Effects of orqanlc impurities in bauxites 
on Bayer's Process of alumina extraction with possible 
measures to control/reduce for hiqher productivity and 
better quality". 
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Annexure-3 

ORGANIC DISSOLUTION TEST WITH BALCO PROCESS BAUXITE 

DIGESTION PARAMETERS ; 
Temperature 

Preheating time 

Holding time 

caustic liquor concentration 

Target Molar ratio 

Bauxite charge 

CHEMICAL ANALYSIS DATE OF BAVXYTE: 
Al203 

. . 

. . 

. . 

. . 

Si02 : 
Fe203 
Ti02 : 
LOI : 

NUMBER OF BOMB 
HESURED DATA ( C- ORGANIC 

Bauxite 
Digestion liquor (blank) 

. . 
Blow off slurry (Liquid Phase): 
Wash water 
Red mud : 

1 hour 15 minutes . 

30 minutes. 

111 g/l Na2o 

1.5 

46.47 gm/120 ml. 

49.43\ 
3.05\ 
16.72\ 
7.65\ 
23.4\ 
899 

CONTENT ) 

0.901:\ 
0.004 g/l 
0.255 g/l 
0.096 g/l 
0.052\ 

ORGANIC BALANCE 
INPUTS 

Volume c (org) Mass Corg corg 
(mls.) g/l gms. \age (gms.) 

Bauxite 46.47 0.0901 0.0418 
Dig.Liq 120 0.04 0.0048 
(blank) 

TOTAL 0.0466 

OUTPUTS 
Blow off 
Liquor 115 0.255 0/0293 
Wash wat. 570 0.096 0.00545 
Red mud 15.6 C.052 0.00809 

TOTAL 0.0428 
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0.0293 + 0.00545 - 0.0048 
* 100 

- Dissoution rate = 

= 

Number of Bomb 

-------------------------
0.0418 
71.5 \ 

: 901 

MES UR ED DATA 
c organic content 

Bauxite . 0.0901 ' . 
Digestion liquor 
(Blank) . 0.004 g/l . 
Blow off liquor 0.0263 g/l 

0.096 g/l Wash Water 
Red mud : 0.052% 

ORGANIC BALANCE 
INPUTS VOLUME Corg Mass Corg. 

(mls) g/l gms. tage 

Bauxite 46.47 0.0901 

Digestion Liq. 
(blank) 120 0.04 

--· TOTAL 

OUTPUTS 
Blow ofi. Liq. 115 0.263 
Wash water 570 0.096 
Red mud 0.0518 

TOTAL 

0.0315+0.00545-0.0048 
Dissolution rate ------------------------- * 100 

0.0418 
= 76.9 t 

Corg 
gms. 

0.0418 

0.0048 

0.0466 

0.0315 
0.00545 
0.00824 

0.0452 
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Annexture 4 

Li<'it of p<1pers handed over to JNARDOC Specialists 

j_ iuld1 and G. Malor 
: Separation of vanadium salt 

fr·om the Bayer Cycle contain1nq CaO additive 

Edited by ALUTERV-FKl 1979 

~ .~. Perry and A.5. Russel : Advances and 

Pn1speci:s tn Alumina Technology. 

Journal of M~tals Oct. 1982 p.p. 48 - 53 

T. F.< Mu 1 le r and T. L. Johnson : Simulation of Mas~. 

Heat and Particulate Balances in the Boyer 

prec1p1tat1on. 

fprry L. Owerbey and Chasles E. Scott : 

cti:-r1:;;at1011 of Bayer Plant Liquors and SJ?eds 

zing a mathematical Model for prec1p1tat1on. 

{\, H:.lpon and S.t:.aliqu1ne 

L r )' s f. a l 1 1 z at 1 on • 

Alumina Tri-hydrate 

Chara 

ut1l1 
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'Jul. 3·1. June 1976 

I .8. Lel logy and C.H. Holley The Measurement of 

znd Its ~ffect on Alumina Tri-hydrate 

Frec1p1tat1on Control. 

M. !<'. anehara Formulation of Alumina Hydrat 

Prf>c1pitation Rate in Bayer Proce~s for Plant Design 

.uid Operation, TMS copy. 

Yamada, T.Hash1moto and K.Na~ano 

Subst~nces in the Bayer Process. 

Behavior of Organic 

I. Sacamoto, N. Kanehara, I<. Matsushit"" : Agglome.-at1on 

the 
or Crystalline Particles 

Prec1p1tat1on in Sodium Alum1nate Solution. 

N.Brown : The Heat of Crystallyzation of Aluminium Tri

h: .. ·drox1df> Derived from Equilibrium Solub1l1ly Data. 

J. Scott 
Effect of Seed and Temperature on the 

Particle Size of Bayer Hydrate. 

R.P. Mahoney and Lawrence J.Connelly 

Bd~er Liquor Pl1shing 
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TM'; Ann•.1al l1eet1ng. Deuver. !=eb. 21 - 25, 1993. 

A.E. Gross and O.O. Owen 
: Development of a Bauxite 

Duc;I; Control and Ore Handling Agent. 

TMS Annual Meeting, Deuver Feb. 21 - 2b, 1993. 

IJalcu ChFm1cal Comp;iny : Surface Active Del i quor· l ng 

l·J.J. Roi:? ;ind D.O. Ol.,en: Crystal Grm.,th Mod1f1cation 

F'r--'lct.n::'!l and Theoret.ir.:al Cons1deral1ons for t;he Bayer 

P roe p~;s. 

E>.r.tluat1on of Downstream Effects fo Spec1al ly Chemicals 

1n the Ba:.rer Process. 
TMS annual m~etinq February 10-

\1or·don Le;.1er : Some Aspects of the Chemistry of Bau:<1te 

O:--qa111c Matter on the Bayer Process The sodium 

o :• i\ i ale - Hum ate Interaction. 
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IMPACT OF ORGANICS 
ON 

THE BAYER CYCLE AND THEIR CONTROL 
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IMPACT OF ORGANICS ON THE BAYER CYCLE AND THEIR CONTROL 

Dr. J.Zoldi, UNIDO EXPERT 

ABSTRACT 

Deterimental effects of different impurities enriched in 

t.he Bayer process are discussed with special reference to 

organics. The following aspects would be emphasised : 

organic contents of diasporic, boehmitic and lateritic, 
gibbsitic bauxites. 

Distribution of organic impurities in bauxite deposits 
depending on depth . 

Extraction and formation rates of organic impurities in 
Bayer's digestion depending on the nature of processed 
bauxites and digestion conditions. 

The level o[ organic impurities in Indian alumina 
plants in comparison with those of some other alumina 
refir-eries. (Eurallumina , Italy; Pinjara, f\Ustralia; 
Kw inana, Australia; Almosfazi to & Ajka, Hungary; 
Gramercy; USJ\ ) 

composition of the ocganics identified in the process 
liquors of Indian alumina plants in comparison with 
that of other alumina plants abroad. 

organic balance of the HINDALCO and BJ\LCO alumina 
ref ineri£'5 prepared in J\LUTERV-FKI and JrJJ\RDDC in 
comparison with that of the J\lmosf Jzito refinery. 

J\dverse cf fects of the organics in the Bayer process 
spec~ally in precipitation stage: 

Effect of oxalate and other low molecular weight 

organics. 

Effects of llumates. 

Methods of reduction and control of organic impurities 

level 
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Barium aluminate method for OAalate and carbonate 

removal (Aluminium Pechiney). 

Giullini method for the removal of humates by magne5ium 
compounds (Alcoa Chemie ) 

Seperate evaporation of 
(Hungarian Patent). 

Wet oxidation processes 

a) With oxygen. 
b) With compressed air. 

Liquor buning methods. 

the hydrate wash water 

~ecreasing the level of humates by addition of anionic 
synthetic polymers. 

Use of CGM in precipitation stage. 
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OUTLINE OF THE PRESENTATION 

IMPACTS OF INORGANIC AND ORGANIC IMPrRITIES IN THE 
BAYER PROCESS. 

ORGANIC CONTENTS OF DIFFERENT TYPES OF BAUXITE. 

DISTRIBUTION OF ORGANICS IN THE ORE BODIES. 

EXTRACTION AND FORMATION RATES OF ORGANICS IN THE 
BAYER 'S PROCESS DIGESTION. 

ORGANICS LEVEL AT DIFFERENT ALULMINA REFINERIES. 

COMPOSITIONS OF ORGANICS IN DIFFERENT ALUMINA PLANTS. 

ACCUMLATION OF THE ORGANIC IMPURITIES IN THE BAYER 

PROCESS. 

ORGANIC BALANCES OF BAYER ALUMINA PLANTS. 

ADVERSE EFFECTS OF DIFFERENT ORGANIC COMPOUNDS IN THE 
BAYER PROCESS ESPECIALLY IN PRECIPITATION. 

METHODS FOR CONTROLL OF ORGANIC IMPURITIES 

CONCLUSIONS. 

PHOPOS/\LS. 
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IMPACT OF ORGANIC CONSTITUENTS AND METHODS OF CONTROL 

INTRODUCTION 

Hore than ninety percent of the world alumina 

production is produced by Bayer Technology. The Bayer 

process in a first approach seems to be quite simple 

hydrometallurgical enrichment of alumina in caustic 

solution, than the crystallisation of alumina hydrate from 

the supersaturated aluminate liquor. 

It is well known, that in the practice this process is 

much more difficult because some other bauxite constituents 

are dissolving in the process too. A quite larqe amount of 

the dissolved impurities is accumulated in the closed Bayer 

circuit causing a lot of technical and technological 

difficulties. 

A very short review is given in the Table--=-1- on the 

dissolving inorganic impurities, their adverse effects and 

processes or methods improved for the control of impurity 

level in the circuit. 

It seems from this short review that proved methods are 

applied for the removal and control of inorganic 

contaminants . There is a common task for all alumina plants 

to control the organic impurities, accumulated in Bayer 

process too. Organic materials and their degradation 

products cause a lot of difficulties in the alumina 
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TABLE- 1 

INORGANIC IMPUIRITIES IN THE BAYER PROCESS LIQUOR 

IMPURITIES 

REACIVE Si02 

-carbonates 
(Calcite, 
Dolomite, 
Siderite) 

-TiOL 
(at High 
Temp.) 

-F 

-7.nO 

ADVERSE EFFECTS IMPROVED TECHNOLOGIES 

-Na20,Al203 LOSSES 
-scale formation. 
-Alumina contamination 

-decausticization of 
Na OH 

-Increase solubility 
of Al203. 

-Scale formation 

-Na 2o losses. 
-scaling 

-Alumina contamination 
-scale formation 

-Alumina contamination 

-scale formation 

-scale formation 

-alumina contamination 

FOR CONTROL 
-predesilication 
-post desilication 
-Liquor desilication 

-Salt Removal and 
causticization 

-Inside causticiza
tion. 

-I.ime addition. 

-Salt removal 
-Lime addition 

-Salt removal 
(By product) 

-lime addition 

-crystallisation 

-removal by Na2S 
addition 

-Ga metal production 
(by product) 
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production technoloqy. The different groups of organics and 

their adverse effects are summarized in .Table-2 

ORGANIC CONTENTS OF DIFFERENT TYPES OF BAUXITE 

The main source of organics entering into the Bayer 

process is the processed bauxite. According to our opinion 

different types of bauxite contain different quantity of 

organic impurities. 

Less organic contaminants have been found in diasporic 

type bauxite. We have determined the organic content of 

Iranian, Turkish and Greek diasporic bauxite ores and total 

organic contents of these bauxites were found Jess than 

0.0~%. A little bit higher 0.05 0.1% total organic 

contents were determined in boehmitic type karstic bauxites 

(llunqarian, Yugoslavian , Serdanian etc.) 

Lateritic gibbsitic type, young bauxite deposits, which 

are close to the surface, close to the soil and vegetation 

contain the higher quantity of organic impurities which are 

in ttw range of 0.10 - o. 30 % Extremely high organic 

content can be found for instance in the· weGtern Australian 

bauxite deposits. This type of the ore is processed in 

Waqcrup , Kwinana and Pinjara alumina refineries, where the 

level of the organic~ is extremely high (Over 30 g/l ). 

Q~~!~JDUTION OF THE ORGANICS IN THE BAUXITE D~~OS!TS 

The organic contents of different bauxite deposits 

depend upon the natural histotj of the region. Determining 
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ot·g~!lj~impuri ties accumulated ill _t!_1~ _ _1!ay_e__L_P_r_qce_~~--l iq~1Qr~ 

l\r~m.atic acids 

fta lie 
hemimellitic 
tr iimell itic 

trimesinic 
piromcllitic 

Dic~~~Qp_i,_c_~cids 
5uccinic 
glutaric 
adipinic 

Hono_c~rP_<?!l_ic_acid~ 
form.l--: 
acetic 
propionic 

butiric 
valcric 

9X:~l_i_c aci_-'d=---

Un id_C'1_tj._(_ied 
c_oi:np_Q_~c_nt~ 

!<<)ye r:?g _ g f J ~_c_t. ~ o ( 
11!ill>t·g~ n_i_cs 

- decreasing of the activity 
of seerl hydrate. 

- decreasing of the liquor 
productivity· by i ncreas i nq 
solubility of Al203 

changing in physical propertie~ 
of the process liquor: 

boiling point rise. 
- specific gravitv 
- viscosity 
- specific hea:.. 

- ion activity co-efficients 
- foaming 

- increasing of solubility of 
inorganic salts (e.g. tta2C03) 

- formation of fine particles 
- alumina contamination (Na 2o) 
- disintegration of particles 

during calcination 

- Unknown 
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factors are the following e.g. geology. rainfall 

temperature, vegetation and soil microbiology. The 

distribution of extractable organic carbon in the orebody is 

not homogeneous. Both the amount and the types of organics 

compounds found near to the top of orebody are different 

from these of near to the bottom. The high molecular 

weight, colouring compounds occur closest to the surface or 

the orebody. Darling Range bauxite deposit was investigated 

in details by Grocott (1)- Extractable organic distribution 

is shown of Fiqure-1 for a Darling Range mine site. The 

typical organic distribution in bore hole samples taken out 

from different depth is shown on Fiq~re_:-~~ It can be seen, 

that the cxtractitble organic carbon, oxalate and carbonate 

components are different in different depths. 
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I WILLOWDALE 10 YEAR MINING ENVELOPE 

(1987 - 1996) 
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Fic.<urc 2 

1 2 3 

OXALATE 

kg IMPURITY /t BAUXITE 

1 2 3 4 5 

CARBONATE 

Av,rag! iinpur1ty !Klract1on/for111ation rat!\ as a function of dt:1lh 
of bausit! (avrra9! of 13 drill hol! samplrs frCJlll four •in!Sil!S in th! 
Dari in9 Ran9d. 
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EXTRACTION AND FORMATION RATES OF ORGANIC IMPURITIES 
DEPENDING ON THE PROCESSED BAUXITES AND THE DIGESTION 

CONDITIONS. 

The results of the model diqestion tests, made by 

Australian researcher Grocott are plotted in Figure -3. The 

organic impurity extraction and formation rate of the 

western Austrlian, Weipa and Boke bauxite were compar~d at 

1so
0 

c and 2J0°C diqestion temperature. Quantities of 

extractable orqanic carbon, oxalate and carbonate were 

determined and plotted for one ton of alumina. It can be 

seen that quantities of the investigated impurities are 

di ffercnt depending on the bauxite and on the digestion 

t<'mpcrature. 

Data of organic extraction tests made by 
,Jrt/\RODC l\NO 

1\1.U'l'EHV-FKI for Bl\LCO 
NALCO l\ND lllNDl\LCO plant feed 

bauxites are compared to these of most important and very 

large bauxite deposits. It can be seen from the comparison 

thilt Indian alumina refineries are in med i•l'n posit ion cvr:n 

extractable organic content of NALCO plant feed bauxite is 

extremely low. 
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THE LEVEL OF THE ORGANIC IMPURITIES IN DIFFERENT ALUMINA 
REFINERIES 

The extraction and degradation rate of organics are 

depending on the bauxite processed and the digestion 

technology applied. The problems arising by the organic 

content of the process liquors are also different and 

!>pcci f ic for each alumina refinery. Organic compounds 

determined by ALUTERV-FKI in process liquots of different 

refineries are shown on Fiqure-4 (2). The results were 

calculated at the same caustic soda concentration ( 256 g/l 

cau~;tic soda as Na2co3 ) for better comparison. 

The extremely high total organic oxalate and humate 

contents of the Western Australian process 1 iquor can be 

explained by the high total extractable organic contents of 

plant feed bauxites and by the high specific bauxite 

con~umption. The organic level of the refineries processing 

European, Doehmitic type karstic bauxites are relatively 

low, however the level of oxalate can reach the saturation 

point in case of these plants too. 

Total organic levels of Indian alumina plants are in 

U1P. medium position (excluding the extremely low level in 

NALCO plant but concentration of oxalate are at the 

!;Upcn;aturation points 1n llIND/\l.CO and BALCO process 

I i quorr;. 
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COMPOSITIONS OF ORGANICS IN DIFFERENT ALUMINA PLANTS 

The distribution of the different organic components 

determined by gas chromatographic method in different 

process liquors are shown on Fiqure-5. The identified and 

determined components were ranged into six different groups 

ilS follows 

numic acids. 
Aromatic acids 
Dicarbonic acids 
Monocarbonic acids. 
oxalic acids 
Unidentified components 

The data show that each plant liquor contains a high 

ilmount of monocarbonic acids, their quantities are in the 

1-iln<JC of 17-60% in the different process liquors. The 

quantities of dicarbonic acids are much less, they are in 

the nrnqc of 5-25% . Aromatic acids were found to be less 

investigated process liquors. 
lh<Hl 15-16% in the 

Choractc>rstic humic contents are in the range of 2-6%. 

Oxillate contents, limited by the solubility of Na-oxalate 

were found in the range of 2-12%. 

l t can be seen from the data of the 111rmAI,CO process 

l iqum· that it can be char;icterised by relatively hiqh 

ln1miltc and oxalate content. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.!lgurc 5 -38-

OF ORGANIC COMPOUf\i'oS IN PER-

CENT EXPRESSED ltJ C. ORG. 
-- -·-, • • • . . . . . .. . . • • • • • • . . . 

• • • • 
••• . . . 
• • 

630 • • 
.B30: 3&68 - - - -

x. '( " 
t3-31" 
x xx. 

y ... 

50-31 

<{ 

0 
z 

oo 
OU 
.x _J 

:J <{ 
c 0 
4' z 

c:: -
I 

• • • 
• • 

659---

)( x " 
9SO"' 

)( ,, .... 

1111 
t.0-16 

'] /1 //, 

>
_J 
<{ 
t: 
<{ 
z 

0 
'II :I: 
:J ::> 
u _J 
UI _J 
0 
1.: <{ 
o er 

:J 
n_ UJ 

I • • • • I 
L-=oJ 
1-----= ==I 

(W/1111111/11,] 

. . 
• • • 
41 ~A 

• • • 
• • 

• • • 

• • 

x x" 
951,. ,, '\( 

111111 

---t 
>- (/) 
~ ::> 
GI 

E n: 
E w 
~ (/) 

<9 <{ 
~ 

• • 
• • 
• • 

• • 
• • 

560 

• • 
• • 

• • 
• • 

)O 
x x 1( 

12·8 >r 

111111 
24-95 

111111 
-;7.1.-;;; 

not identified 

• • 
• • 
• • 

50-64 

• • 
• • 

• • 

i544: 

--=-=
JC xx 
9.55,. 
~ 

111111 
17-36 

111111 
17t. 09//, 

a: ·Ill 
:J 
<{ 

~ u.. 
0 0 
·~ <{ 
CO 
·- u 
Cl. J 

<{ 

hum ic acids ( 2 - G 'fo) 

• • 
• • 
• • 
• 

Jt-75 
••• 
L-87 

1070. 

11111 

4Z83 

1t'I I 
.5·SS, 

GI 

>
L 
UI 
0 -

~ a:: 
a. (/) 
0 lll 
N :J 

14·51 
.. .. 
8-97. 
- -

x '( x 

11·26" 
y v 

Ill 
6070' 

I 
! I i I I 
~7571. 

aromatic acids (ftalic,hemimetlitic, trimQlli!ic, 

• • 
1944 
• • 
••• 

1626 

x x 

x " 
)( K 

" " 
2 39" 

1111 

27-1 

1111 
r.1111~ 
1HJ// 1,,,, /I. 

trimesinic., pirornellitic ) < { b ")/,, 

dicar bonic acids (succinic glutaric adipinic) (S-J5'i) 

monocor bonic acids {formic, acetic, propionic, 

butiric, val eric ) (.ff' - b 0 r;;.) 

oxa tic acid ('L - i 2. 010 ) 

Dist~ibution of organic compounds measured by 

~as-chromato;rnphy 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-39-

ACCUMULATION OF THE ORGANIC IMPURITIES IN BAYER PROCESS. 
ORGANIC BALANCES OF DIFFERENT ALUMINA PLANTS. 

The main source of organic input int~ the Bayer process 

i:; the processed bauxite. On the basis of laborato1-y 

dissolution tests can be stated, that usually 50 -- BO % of 

bauxite organics is disso 1 vi ng during the digest ion 

depending on the bauxite and the tech no logical pa1-ameters. 

Other sources of the organic imput are sur.imar ized in r_al:~J~-::-}. 

Taking into consideration, that Bayer plants are 

operating in closed circuit, the above inputs and outputs 

arc the determining factors for the accumulation rate of 

organic impurities inside the Bayer cycle. Organic balance 

calculated on the basis of analysis of enterinq, 

intermediate and outgoing materials is the best means for 

the evaluation of the actual situation of a given plant and 

for the estimation of expected accumulation rate. 

The balance of the tot~l organic content in the 

AL-.masfuzi to/Hungary /Refinery is demonstrated on fj.g-µ_r~--~ 

and Table 4. It can be seen that the main source of 

organics is the bauxite, and the largest amount of organics 

leaves the cycle by red mud and product hydrate. In the 

investigated period about 10% 0.21 Kg organic c per ton of 

alumina) remained in the cycle increasing of the level of 

the organics. The enrichment of the organics on the surface 

of seed hydrate should be underlined considering its adverse 

effects in precipitation which will be discussed later. 
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Table 3 

THE MAIN SOURCES OF ORGANIC IMPURITIES ENTERING INTO TH~ 
BAYER CYCLE 

- BAUXITE PROCESSED. 

- STARCH USED AS SETTLING AID. 

- SYNTHETIC FLOCCULANTS. 

- .ANTIFOAM AGENTS. 

- DEWATERING AIDS (AT THE PRODUCT FILTRATION). 

- CRYSTAi~ GROWTH MODIFIERS. 

ORGANIC OUTPUTS 

- WITH RED MUD (UNDISSOLVED AND .ADSORBED). 

- LIQUID PHl\SE OF RED MUD TO THE LAKE /POND. 

- PRODUCT HYDRATE. 

- SEPARATED SALTS. 
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TOfAL ORGANIC CARBON BALANCE IN A 

BAVER PLANT. ( kgCor~ /tAl,i03) 
INTO WITH 

BAUXITE 1-52 

FLOUR 0-74 

SYNT H.FLOC. 02 

MAKE UP 0-15 

WATER 

TOTAL INPUT 

EVAPORATIO\l 

SE ED HYDRATE 

OUT WITH 

RED MUD 1-61 

LIQUID Pl-. OF R.M. 0·27 

PRODUCT HYDRATE 0-35 

~ HYDRATE 

WASH 

WATER 
1-88 

SODA SALT 
( ---)) 

0·17 
----

TOTAL OUTPUT 

2·23 

The balance of the total oq;anics in t:H! 

Alm~3~U=it6 Rcfinc~y in 1979. 
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---3----- ------ ------- --- ---- -------
Corq Kg/tAl~O 01-qanic content in IN l'll'I' WI Tll 

l\.\llXitP 
Flour· 
!;ynthet ic -
Flocculant 
M.~kc up water 

;ro-fil-1-Tnpu t 
OUTPUT WITH 

1 . 5 7. 
0.71 

0.02 
0.15 

2.43 

Hcd mud 1. 61 
Liquid phase 
o[ red mud 0.27 
Pt·oduct hydrate0.15 

Total output 
Rf!maining 

in cycle 

2.22 

0.21 

--------- ~---- - - - -- - --· - - - - - --
Soda salt 0. 11 
Hydrate! Wil~h l. 90 

water 
Seed hyth"ate 10.50 
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Total organic balance determined for I ml iiln Ill NOl\I.CO 

plant in 1993 is demonstrated in f_iq~r:~-I and 

chilracteristic data are summarized in 'fab.J._e ___ -5_ 

entering organic quantity is significilntly more, Utan 

its 

The 

thilt 

of l\lmasfuz ito" Refinery due to h ighet· orqiln i c content of 

proccs~cd bauxite. The balance shows that there is lJ\ 

(0. 406 Kg/ton } difference between the amount of organics 

entering and leaving the process. In this period the level 

of organics was increasing in the cycle. 



---------------------

8AUX11E 

)-- 2.~21 kg/I 

L-------

HOUR 0.525 kg/I 

SYHl HE TIC F LOCCULAIH 

0.005 kg/I 
CRYSTAL GROWTH l.IOOltlER 

c:o.na· kg/i-- ----

lOlAL IN : 3.121· leg/I 

fo°i"urc:-? -7 .. __ ,,,..,, __ _ 
to i AL OR~A~:c e:.~~·:ts 

·-,~, __ 
\'"-- ' •. - ,.J 

EST TAN,, LIQUOR 

194.39 kg/I 

RED MUD TO THE LAKE 

1.552. kg/I 

REMOVAL BY OXALATE CAUSTICIZATIOH 

0.105 kgfl • 

PRODUCT HYDRATE 

1.058 kg/I 

TOTAL OUT : 2.715 kg/I 

OltrERENCE = 0 ... 06 kg/I 13~ 

I .. .. 
I 
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Table S. 

I 
TOT~ M.MCC 

I 
n.sc ...... _ lbYn't l:nrn llb-011.al.at• C tiu.•n ...... ,tur• D-"rts 

I '" 
.. "lit -· -· .. tn1t -· z .... It nnl tn..t z 

'· 

I 
I 

In: S-1t•, sohd 2.815 - - 0.086 2.121 - - - - - 1.6 -

I , 111nstur• 0.016 

flour 0.002 - - 35 0.525 - - - - - - -

S.,,ttwllc flocculint 1.3£-0S - - 35 0.005 - - - - - - -

Cn,stal 9routh llOdlfl•r 0.0005 - - 35 0.170 - - - - - - -

3.121 
Total an: 

I 
I 

Ou1 :Red mud to ttw lat•, sohd 1.568 - - 0.099 1.552 - - - - - - -
I 11cnstur• 0.813 18. l - - - - - - - - 28.38 -

I 

ll"'°val ~ hquor c.usucu:anq - - - - - 0. !Ql5 - - 0.018 - - - -

ProduCt hl,idral•, solld l.512 - - - O.Ol 1.058 - - 0 - - - -
I , 1101stur• 0.109 - - - - - - - - - - 6.71 -

I Total out: 
2.715 

O.i06 

I Differ~•: 13.0 l 

I 
I 
I 
I 
I 
I 
I 
I 
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!~!'~<:TS Qf THE ORGANICS IN BAYER PROCESS ESPE~[ALk_Y_I~ 
PRECIPITATION. 

Impacts of the organic impurities were summarized in 

Table-::_2_ The influence of the changing of phys icil l 

pn>pcrt ies of the liquor are measurable and commonly known. 

The boiling point rise affects the flash heal recove1·y 

. Increasing of specific gravity and viscosity affect power 

consumption for pumping. For example 10 g/l of impurities 

changes density by 1% and increases power consumption by 1 

percent. 

Increasing of the viscosity of the liquor hils a bild 

•!ffect on the settling of red mud and fine alumina hydrate. 

Foam formation is caused first of all by aliphatic 

c.,rhonic acids (e.g. fatty acicls) and foam can b~ stilhi lizcd 

t>y fine (hydrate or red mud particles. 

It is very important from practical point of view, thilt 

orgilnics are influencing, the solubility of other inorganic 

and organic salts. The influence of humic acids for 

~•olubility of Na 2co 3 is shown on the Fig~r-~_!JJ~. This effect 

i:; very important relating to the salt removal. There 1s 

phenomena disturbing the soda salt separation from the high 

concentrated strong liquors, that is the so called gel-

formation. The effect of humic acids on the coagulation of 

soda-containing strong liquor is shown on fi~re 8/.J!. 
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Fiqure 8/A 

ihe effcc~ of hu~ic aci=s on soda salt re~oval 
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Figure 8/13 

Th•! effect of humic acids on the coa;~ulal ion 
of 5o<la-containing strong liquor. The temperature 
of 6el-formation in the function of orr.anic 
content and Na

2
GO) content /Na')O, .. t ;.r50 epl, 
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The most difficult task to evaluate the influence of 

organics in precipitation. 'l'he well known adverse effects 

arc summarized in Tabl~. Many efforts were made for 

quantitative determination of the influences of different 

organic components. Yamada have investigated the inf luencc 

of organics for the precipitation. Decreasing of the final 

molar ratio after the precipitation carried out at constant 

parameters with increasing organic content of the liquor is 

shown on the Figure 9. The data measured by Yamada and 

reproduced by ALUTERV-FKI Alumina Laboratory are showing the 

same tendency. The influence of humic acids for 

precipitation yield is shown on Figure 10. Decrease of 

precipitation yield was measured by ARCAN's Laboratory in 

presence of different low molecular weight organics too. The 

r~sults mP~sured at two different caustic soda concentration 

an~ summarized in Table 7. It should be underlined that 

different kinds of organics are influencing each other, that 

is why very difficult to determine influence of an organic 

compound s~~arately. 

Organics have an adverse ef feet on the gramulometry, 

and physic~! properties of product alumina hydrate too. fine 

Na-oxalate crystals promote the crystallization of fine 

particles in precipitation, and oxalate containing 

agglomerated particles are less stable during calcination, 

significant adverse ef feet of humic acids can be observed 

essentially at higher concentration of these organics. 
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INCREASING OF THE SOLUBil.ITY OF ALUMINA. 

DECREASING Of THE ACTIVITY Of SEED SURFACE BY 
COVERING THE A<..'TIVE/ ACIDIC POINTS ON THE SF.ED 
SURFACE. 
INCREASING Of TllE FORMATION Of FINE l'ARTICLES, 
SEED EFFECTS OF THE SMALL Na OXALATE CRYSTALS 

DECREASING OF THE AGGLOMERATION RATE. 

INCREASING Of BREAK DOWN OF AGGLOMERATES mmlNG 
CALCINATION CAUSED BY INCLUDED Na OXALATE. 

HYDRATE FILTRATION PROBLEM CAUSED BY FINE Nil 
OXALATE CRYSTALS .. 
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FI~AL ~OLAH RATIO AFTER PRECIPITATION 
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Figure 10 

Precipitation yiel~ v~. humic acids's cuncentra-

tion. /Ca
2
o t 135 gpl, initial mola~ ratic 
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TABLE -7 
DECREA~E IN_J>RECIPITATION YIELD /qpl/per qpl ORGANIC 
~-O~POUND EXPRESSED AS ORGANIC CARBON 

OHGANIC 
COMPvurm 

:;o~JTumfOrmate 
:;ou i um ;ice ta te 
~;odium succinate 
~;odium lactate 

CAUSTIC COUCEN'fRATIOf.I 
qpl r.za 2co 3 

180 214 

0.65 
O.JJ 
0.20 
1. 21 

0.-, 2 
0.46 
0.)) 

1. 35 

~1-;-5ti~i.,...h_y_d_r_o_x_·_y_b_e_n_z_o--.-i_c_a_c_1,,.-_ d-=----o--.1--9-------o-. 4 2----
1, 2, 4, benzenetricarboxylic 
ClC id. 
l,2,4,5 bcnzenetetracarbo
cyclic acid. 
Benzencpentacarbocyclic acid 

TnTtial ratio A/C 
Precipitation time 
Temperature 

0.24 

0. 19 
O.JJ 

0.601 
23 hrs. 
70°C 

0.)1 

0.16 
0.25 

55°C 
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11\e effects of oxalate and humate addition on the 

.HJ<J lomeration are plotted on the Fiq~~e 11. It can be seen 

from thr test results that average grain sizes of products 

wPre dccn~asing with increasing of organic addition in both 

ca~:;cs. The attrition of the products obtained has been 

incrcas~d in both cases as well. 

Sodium oxalate is the most detrimental component of the 

low molecular weight organics, which causes many problems 

lH:!cause of its limited solubility. In many plant liquors 

sodium oxalate is present in a supersaturated state and 

after reaching a critical level it will be crystallized in 

form of very fine crystals. At a given caustic soda 

concentration and temperature the supersaturation 

concentration depend on the amount of stabilizing organic 

compounds (mainly humates). The supersaturation 

concentration of sodium oxalate versus total organic C 

content in various plant spent liquors are shown (by The and 

Bush) (5) in Figure 12. The behaviour of sodium oxalate at 

the Burntisland Alumina Plant is demonstrated on fig\l~~-~} 

( 6) for a one year period. It seems from the data, that 

there are 2-3 months periods of supersaturation, followed by 

5odium oxalate crystallization periods. The changing of the 

oxalate contents of the spent liquor, seed hydrate and 

product hydrate are shown on Figure 14. 
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Figure 11 

A~;!o~eration laboratory tests ~ith the process 
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Figure 12 
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Fiqure 13 
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Fi';Jure 14 

Spent Lt::/uor 

-------~ 
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METHODS FOR ORGANIC REKOVA~ 

No method 

effectively and 

has been found until now 

economically under plant 

applicablP. 

conditions 

everywhere . Alumlina specialist could not develop a common 

method for the removal of the total quantity of organic 

impluritics. 

Inspite of technical and economiccal difficuties of 

liquor purification, the research and development activity 

is focussed to this field. 

The main aim of the liquor purification is to produce 

sandy type alumlina at the high liquor productivity. Several 

methods were developed for the organic control at laboratory 

or pilot plant scale, but only some of them is used in 

industrial scale. Most of the methods except liquor burning 

ilre specific only for a given part of organic present in the 

Bay~r liquor. 

The barium aluminate process was developed by Aluminium 

Pechiney (7) . 'I'he barium aluminate is dissolving in the 

cau!;tic liquor. By addition barium aluminate to the Bayer 

hydrilte wash water than to the spent liquor the barium 

carbonate and barium oxalate are precipitated. The 

pr~cipitated salt after filtration is calcined together with 

alumina hydrate and barium a luminate can be recycled for 

the liquor purification .. 

Disadvantages of barium aluminate method are as follows 
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It. is specific for oxalate and carbonate, only ver-y small 

pa1-t of other organics (e.q. humates can be removed by 

t.h is mr!thGd and use of the barium a luml inate is danqcrous 

tr-om the point of view of labour· safety. Th is method cou Id 

not. reach industrial use in abro<Hl ( except French Sal indn~s 

r·l~L i ncry). 

Alcoa chemic (former Giullini ) developed a method (or 

t.he ~.E?!l.l<?_va_:i of humates ~..Y-.!='.?,gn~~~!l!l.'.-~01!12.oun~_s_f ir~t oL~J..l 

by_~j~~~rite l MgSO~_._R?Q_l (8). 

According to the orginal procedure patented by Giullini 

Kiscrite is applied as digestion additive. The original 

procedure has been improved later and the Kiserite is added 

to the clear pregnant liquor to control filtration when~ 

better reductiobn can be achieved ~ven at a much lower 

<losMJC rate . The layout of th~ process for a 600, 000 ton 

/ilnum ;il lumina plant is given on Fj.g~i;:E?.=.!~ . 

Using this new technological variant 24 ton/day 

Kiserite is required in the given case which can be reduced 

upto 12-16 ton /day. 

The essence of the process can be summerized as 

fol low:;: 

There is a co-precipitation of Mg(OH} 2 and Al{Oll)3. 

The M<JO :Al
2
03 ratio is varying in the range of 3:! to 15:1 

depending on the quantity of the kiserite. 
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Big floes are build up with high specific surface area 

in the process of co-precipitation and these are able 

to adsorb organic impurities, mainly humates from the 

process liquor. 

Iron content of the pregnant liquor can be reduced also 

using thi~ variant of the Kiserite addition. 

The potential application of 

Alumafuzito Refiery (Hungary) has 

lilboratory, Results of the laboratory 

~ummarized in the Table-8. 

the kieserite 

been studied 

investigation 

at 

in 

are 

The process has been applied at ~lcoa Chiemie, 

Ludwigshafen, at Kidricevo Alumina Plant in Yugoslavia and 

at Euroallumina Plant in Italy. 

A new method has been developed in Hungary. The essence 

of the method is Seperate Evaporation of Hydrate wash Water 

containing about 2 g/l organic carbon and 30-40 g/l caustic 

Nil20 (9-10). 

Organic carbon of 0.4-0.8 Kg/ton alumina can be removed 

by the evaportion of wash water upto 200-220 g/ 1 caustic 

Na20 concentration. 

The salt precipitated during the evaporation of the 

hydrate wash water contains 13-15\ organic carbon and 70-80\ 

of the total organics is present in form of sodium oxalate. 

'l'hc tecnoloqical flow sheet is shown on Fiqure-16 
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'.!'~!J_!,E-1! 

ORGANIC ~~~Q_VAI!_BY ~~~NS_QE_~J~~~RITE 

LIQUOR 

Pr-egnilnt Liqu. 
Ua20 136gpl 
Mol.ratio 1.57 

Evaporated 
Ilyd.Wash. 
Water 
Uo20 188 gpl 
Mo l. Ratio 3. 63 

1:· J. fter-ed wash 
w.,ter 
tl.,?.O 194 qpl, 
Mol.:atio 3.82 

MgS04.H20 
addition 

Organic content qpl 

c-----------c------------c-- .. - - --- -·-··---
tota 1 humatf! ·oxa I ate 

Before After Before After Before After 

-------------- ..... 

5 5.7 5.2 0. 18 0.12 0.52 0.32 

3 12.) 7.4 0. 47 0.23 4.68 0.35 

3 9.3 7.8 0.30 0.17 0. 84 O.JJ 

.. ------------------------- -------- - ---- -· .. -
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An other group of the methods proposed for organics 

removal applies the wet oxidation at different temperature 

~~~ng_~~n or air. 

Kaiser Aluminium has developed a partial wet oxidation 

process by dissolved oxygen in the liquor for 

destruction of high molecular weight compounds (llumates) 

(11). The continuous operation could not been justified 

economically inspite of the successful plant test. 

New method has been developed in Hungary (9) using air 

for the wet at high temperature (240°C). The Wet oxidation 

docs not remove the organic compunds from the process liquor 

but partly destroys them within the liquor. Th0 IHIW organic 

compunds can be oxidised partly to sodium carbonate, prt-1 y 

to low mlolecaular weight organic sodium salts, which are 

except sodium oxalate ) usually less harmful than the higher 

molecular weight compunds. 

The results of laboratory tests carried out by ALUTERV 

l''KI 1 aboratory are shown on Figure- 1..1 It can be seen that 

th is process is very effective in destruct ion of high 

nolccul~r weight humates. Flowsheet of the pilot scale wet 

air oxidation unit is shown on the Figure-~~-

Plant scale wet oxidation unit ( 40 m3 /hr)designed by 

ALUTERV-DKI has been put into operation in 1986 at HINDALCO 

refinery. 
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Fic:.t_ure 17 

Lab. scale wet air oxdiation at 21;0° C in 1.l1P. 

pr-n<'''"~ liquor of Almasfii7.ilci refinery. 

Caust soda cone. )03 gpl as sodium carbon;it~. 

A/C = 0.29, initial total C 9.6 ~pl, org 
initi<d hur.1ic acid content 0.)) C ~1il. 

or;~ · 

100 ......----------------, 

oo-

;'! 60. 

c: 
!! 1,0-
c 
0 
u 

U1 
u 20· 
c 
u 
CJ\ 
..... 

0 

Wet air oxidation at 240°C 

0 30 60 

Holding time C 



--------------------· 

LIOUOR TO EIE TAU.TE 0 

Fi01.::::-e ~~ 

FLJ,•i•I STE AM 

AIR COMPAES!OR 

~lt'AM 

Fl ASH TANK' 

Pt'olti~A":'"I A'. 

TECHNOLOGICAL FLOW-SHEEi OF THE PiLOT SCALE 

WET AIR OY.IOATION SYSTEM 

SACK TO 

'M Pll.Nt 

I 
en 
...... 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-68-

nur-i nq the first year of operation (in 1987) lhe total 

<lrqani~ carbon content of the circuit was decreased by about 

20% and the humate content by about 50%. In spite of these 

p•:;ults lot of operational problems have been cxpeinced in 

filb"!r·ability of fine dispersed, oxalate containinq salt~ 

(formed .t(tc~1 flashing and cooling of lhe oxidised liquor·. 

Wrt air oxidation plant unit is in operation timr to time 

only to control the level of humates in the circuit. 

Showa Denko has developed the so cal led Liqu_Q..t;_Bt.!rl!ill9 

Proce_s~ (12). Bayer plant liquor and alumina hydrate is 

mix·~d and than calcined at the temperature of about 17.00 c. 

Th.:~ tota 1 amount of the organics is burned and the sol id tJa 

aluminate gained from this process after dissolution can be 

u:;ed advanta<Jcouly for producing special white hydrnte. 

This method is used in plant scale but it is vcr·y expensive 

due to high energy consumption. 

The latest development in the field of organics removal 

i:; the ~~Q..ition of syntheti_c __ cationj.s: ___ poly~er~ ___ t<? 

pr~~Jpj._~aj:_!!_t_he hl!_mate cont~_!l_L_j._n _th_!!.__l_C!.r.!!L_o(_ _in~9],u_}:>l~ 

c~~PP.J.!~~ NALCO Chemical company together with Kaiser 

Aluminium has patented ( 13 ) this new process. 

Cationic polymer can be added at the dilution of blow 

off slurry after digestirm or to the alumina hydrate slurry 

before digestion or to the alumina hydrate slurry before 

filtration of product hydrate. Sol id phase is required to 
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collect the precipitated organics. 
The rate (.f dosaqe is 

usually 20-SO g/m
3 

.These cationic polymers can precipitate 

mainly laum..ites and other colouring components. 

1'his type of additives is used in pl<lnt scale at r,ome 

alumina reineries. According to our information it is usrd 

continuously at Euroa l lu11ina Plant 
(Italy). This chemical 

is used at Ajka alumina plant 
(Hungary) for production of 

!;pccial white alumina hydrate. 

A new chemical has been developed b/ Ua lco Chemical 

company which is a mixture of specific nonionic and an1on1c 

surfactants 
crystal G_rowth Modifier or~~ is the name of 

this product due to it-s very advanta9cous impacts tor 

hydrate in This 
coa 1·scn i nrJ of alumina 

chemical add it. i ve ls no-.,. be in<J used 1 n number of 

olumina plants 
Its cm:.:::iertial name is llALCO ·1sJ7 ) . 

The mechanism Ly ~hich the crystal growth modifier 

works is explained as follows (13) 

Increasing of the ~;olubility of ~;Jdium oxalate. 

Coarsening the crystallized sodium o>:alat0, 
clirninatinq the seed effect of th·~ fine 
particles. 
Promotion of the crystal growth of the alumina 
hydrate and agqlomcration of the f inc particles. 

Sodium oxalate crystals usually precipitate from Uoycr 

I iquor in the form of fine needle shaped !;truclurc~;, u!.iually 

\P.s:. thi1n 15 micron lPnl')ths. Sodium oxalate clust<?rs '-'·~ 
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collect the precipitated organics. The rate of dosaqe is 

usually 20-50 g/m3 .These cationic polymers can precipitate 

mainly humates and other colouring components. 

This type of additives is used in plant scale at some 

alumina reineries. According to our information it is used 

continuously at Euroallumina Plant (Italy). This chemical 

is u~ed at Ajka alumina plant (Hungary) for production of 

special white alumina hydrate. 

A new chemica 1 has been developed by fla lco Chemical 

Company which is a mixture of specific nonionic and anionic 

"urfactants ~r_y~J:.al Growth Modifi~~ or __ ~gM is the n;ime of 

th i~; JH"Oduct due to its very advantaqeous imp;icts for 

of alumina hydrate in precipitation. This 

chemical additive 1 s no·.: being used l n numbr.r of b;iyer 

alumina plants ( Its cora~ertial name is "ALCO 7817 ). 

The mechanism by ....-hich the crystal growth modi f ii:>r 

works is explained as follows (13} 

Increasing of the solubility of !;odium oxalate. 

Co;irseninq the crystallized sodium o>:ill.,tc, 
eliminating the seed effect of the fine 
p;irticles. 
Promotion of the crystal growt.h of the illumina 
hydrate and agglomeration of the fin~ particles. 

!;odium oxalate crystals usually precipitate from Bayer 

liquor· in the form of fine needle r.haped structun:~s, usually 

le55 thi\n 15 micron lengths. Sodium oxalate clusters as 
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larq~ as 400 micron 

mq/l CGH additive. 
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are formed under the influence of 20 

The shape of the sodium oxalate clusters is shown in 

Fig~L~=-19. 

The impacts of the CGM for the coarseninq of alumina 

hydrate are shown in figure 20/A ( in plant liquor), fig"!re 

20/D (clean synthetic liquor) Fig~re 20l_S;_ ( synthetic liquor 

and 0.5 q/l sodium humate ). 

Due to co;irseninq of the alumina hydrate in presence 

1')-20 qm/mJ CGM by chanqinq the operating paramct6'?rs 

(t<'mperatun~. sf"!cd ratio yield of precipitiltion can be 

increil:><'cl hy r,-15% Plant result.s where CGM wils used ilml 

op0rilt i nr1 pilrilr.lCters were changed arc shown in Table-~. 

The ssynthctic polymers have a good pot<'nti;d both for 

orqanic removal and for the conversion of floury aluminba 

to sandy alumina. It showld be mentioned that thry ciln be 

u:~ed pra<lctically without any investment cost. 
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Fi~ure 19 
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Figurr. 20/1\ 
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tion of CG.\I dosage. using actual plant liquor and seed. 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-74-

Figure 20/B 
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Figure 20/C 
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Figure - +45µm yield as a function of dosage in clean 
liquor u•ith 500 mg/l sodium humatc (fine seed). 
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PLANT RESULTS WHERE CGK IS USED AND OPERATING PARAMETERS 
CHANGED TO IMPROVE LIQUOR PRODUCTIVITY. 

Plant CGM Liquor . Increase Precipi-

Type Dosage temp. redu. in seed pi tat ion 

mg/l Oc charge Yield 
\ % 

Plant A Batch 15-20 8 )) 6-8 

Plant B Batch 16-20 none 50 7-9 

Plant c Cont in- 20 ) 55 12-15 

uous. 
----------
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CONCLUSIONS. 

Oi f fc:rcnt types of bami.i te con ta in different quantity 

ol the extractable organics. 

organic contents of ores is variable depending on the 

geographical location and on the depth inside the ore 

body. Distribution of the extractable organic content 

5hould be determined based on the bore hole samples for 

the planning of ;-,ining activity and processing of 

yivcn bauxite deposit. 

Levels and compositions of organics are different in 

process liquors of different alumina plants. Total 

organic levels of the Indian allumina refineris arc in 

the medium position in comparison with thP-se of the 

other illumina refineries abroad, but the level:. of the 

~odium oxalate and humate are relatively high except 

Hillco refinery where the organic level is extremelly 

low) . 

The sodium hurnate and sodium oxalate are the most 

harmful components of org~nics. These compounds affect 

<Hlvcrscly mainly the precipitation process ilnd the salt 

!'".epcration too. These org<rnic compuncls are to be 

co11trollccl first of all. 

Orqilnic billanccs ~re to be calculated before the 

~;election 0f the proper method to control the organics. 
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PROPOSALS 

Determination of distribution of extractable organics 

in the Mainpat bauxite deposit based on bore hole 

samples at different depths. 

Finalisation of the total or~anic balances for the 

Balco and Nalco alumina refineries. 

Change of the use of the starch with use of synthetic 

f locculant to decrease the total organic and oxalate 

input in plant liquor. 

Increase the tempperature of strong liquor at the salt 

scperation to avoid the gel formation (BALCO). 

U:.c of crystal growth modifier 

adverse ef feet of oxalate and to 

productivity (BALCO). 

to compensate thE 

increase the 1 iquo1 
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Annexure-6 

nEcOnD NOTES OF THE WORKSHOP ON" ORGANIC CONTAMINATION IN 
BAYER CYCLE" 

The workshop on impact of organic constitu~nts on Bayer 

cycle of alumina extraction with method of chemical analysis 

for determination was held on 1st February 1994 in which 

the speakers were Dr.J.Zoldi and Dr. lbolya Molnar 

PprJ,UNIDO experts. 

The outlines of the pres~ntation were as follows -

Nature of organic constituents of Bayer cycle with the 

appropriate method of determination /analysis. 

Extraction and formation rates of organics in the 

process of digestion with composition of type of 

oryanic in different alumina plants. 

Organic balances deteminat1on of BALCO alumina plant. 

Adverse effects of different compounds in Bayer process 

especially in precipitation with methods to control of 

organic 1mputit1es. 

ThP work~hop had the technical session of discussions 

nf Unido e:-:perts with participants of various existing 

.iJuin1na plants like BALCO, HINDALCO and NALCO. 

Tt1·:> role of organics for deciding the type of processing 

1•J1th effective med':>ur·e~ in cas~ of east coast baux.tte based 

rJri t.oJh1ch ne1•1 alumina refineries are ..,xpected. The 

nart1c1pants from Larsen and Toubro had been apr1sed with C-
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.11·9.H11c role in bauxite mining and its probable effects on 

1.11 ,., process eye le of refining. This awareness regarding 

!.ht s ha:; been ~lized very well by the 

111•-~t.Jltnn /planning and characterisation of bauKite based 

•Jn 1>1h1ct1 ""°'" alumina refinery is expected. 

In th"' afternoon sesseion the visit in different 

dPpartinPnts and to make the participants to be aware of the 

.:,.pat11lit1es of JNARDDC in the field of alumina, aluminium, 

:u~rJ an.:11·,t.ical techn14;.;cs. 

The coriclud1ng session of round table conference was 

prf!c.;1<lo>d over by Director and CTA with participants and 

ur;rno expert::; in wl11ch all participants shared their 

ex~er1nce in plant 

tt1n pos·51tJle and 

critical situation due to organic 

control. 

Wl th 

applied measures to All 

~J·H·t 1c 1p.:111ts had been furnished with the theoritical 

umlPrsland1ng of the plant problem and the applied control 

mPasur~. The part1c1pants had been convinced to under take 

tt10? projects on the subJect by the center in near future. 

In c~c;e of Balco refinery the change of starch as 

GPLll1ng aid to synthetic flocculant has been suggested as 

;\n 1mmed1atP measure. The characterisation of Mainpat 

h.:iu:<ite borehole samples at different depths is necessary 
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I ..... ,ng the present condition of the process liquor. The 

evaporation for organics control had 

I ll _.·rl ra le l..iash water 

:1..,.Pn a l~o considered the measure to control. 

I It was concluded that there is no uniform/general 

I ·~·Jlut1011 for organic removal. It is dependent on type of 

fl-iu:-<1li:?, technology and process conditions • JNARDDC will be 

I ~bie to provide methods of total analysis of bauxite, liquor 

-1no procesc; variants which are the means to handle the 

I •in.1,1nic impurities problem. Hence it is recommended that co 

I 
•'Peral1v•~ proJect of alumina refineries can be prepared for 

the process 1mpl<:>m!'nlat1on of the organic problems in 

I i 1quurs. 
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! • Mr . O.N.Sharma, BAL CO. 

I Mr. A.Mehrotra, BALCO. 

Mr • R.C.Shr1vastva, HINDALCO. 
. J. 

I 4 • r1 r. San Jay Singh, HINDALCO. 

! • r-1 r. V. ~~.Sood, NALCO. 

I Dr.A.K.Satpdthy, NALCO. 

I 
Mr. P. r1st°'t.iadhama, L "' T. 

Mr. M. I< ap ad i a , L "' T. 

~ 

f • 

r: . 
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LIST OF PARTICIPANTS ON IST FEB 94 WORKSHOP 

ON 

IMPACT OF ORGANICS ON BAYER CYCLE AND THEIR CONTROL 

1. 

"'"' "'-• 

•l • 

Mr. O.N. Sharma, Astt. General Manager <R ~ D> BALCO, 
KORBA 

Mr. A. Mehrotra Manager <Tech) Alumina, BALCO KORBA 

Mr. R.C. Shrivastva, HINDALCO, Renukoot 

Mr. SanJay Singh, HINDALCO, Renukaot 

S. Mr. IJ.K. Sood, 51·. Manager <Project> NALCO, Bhubaneswar 

6. Dr. B.K. Sathpathy, Dy. Manager <R~D> NALCO, Damanjodi 

7. Mr. P. Ashwadhama, Sr. Mananger <Alumina Project>, 
Larsen ~ Toubro <Alumina> Bombay. 

8. Or. M. Kapadia, Manager <ProJect> L ~ T <Alumina 

D1v1sionl Bombay 

9. Dr. T.R. Ramachandran, Director, JNARDDC 

10. Mr. P. Vidyasagar, Dy. Director, JNARDDC 

t 1 • Mr. N. G. Sharma, Dy. Director, JNARDDC 

12. Mr. v. Vishwanathan, Scientist, JNARDDC 

1:. 11 r. R.N. Goyal, HOD <Alumina l, JNARDDC 

14 • Mr. H. I':. Chandwan i, Scientist, JNARDDC 

15. Dr. A. t<. Nand 1, Scientist I I I JNARDDC 

16. Mr. K'.V.Ramana Rao, Scientist I I JNARODC 

1 7. Mr. R.S. Mishra, Scientist I , JNARDDC 

18. 11s. 1<1ran Wasnik, JNARDDC 

Scientific Assistant C An a 1 y t 1 c a l > 
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1 •· Mr. U.S. Kulkarni, 
Research Fellow <Alumina) 

~~IDO EXPERT 
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JNARODC 

!. Dr. J. Zambo, Chief Tech. Adviser JNARDDC 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-85-

Annexure - 7 

D1scus~1on with representatives of BALCO ALUMINA PLANT, 

.1" the s.alt removal from the Bayer circuit. 

"-~!':..~ iL ipanls 

r·,. J. Zambo, Chief Technical Adviser 
:ir. R.N. Goyal, Head of Alumina Department 
rr,·. H.~~- Chandwani, Scientist, Alumina Department. 

lll')L_CO ALUMINA PLANT 

:·•r. {1. M<?hrot,ra, Manager <Alumina Technical> 

·r.-. R.S. Sin•,jh, Dy. Manager <Operation> 

:11·. O.N. Sharma, Asst. General Manager <R ?,.. D> 

fi11h_J_f~!,;.~ u f the discussion 

The problems ar1s1ng at V1 0s and Na,COs containing salt 

~~udraL1on at Balco Alumina Plant were discussed. 

Gel formation was observed in the highly evaporated 

([.iust1c soda concentration about 24f' gpl Na20> liquor at 

1.11~· s~lt separation. It was supposed that this phenomena is 

I --:11rrnected with organic compounds present 1n the Bayer liquor 

I 

Increasing the temperature of the 
"' ,1 ir rl t L•i 1 t h Ma - hum a t e s • 

I 
I 
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;::·J.1porated liquor <up to 1m:; - 10s•c> was proposed, based on 

I t 1 C' Hungarian plant experiences and the laboratory 

Laboratory. 
iriv~st.1gat1ons carried out at ALUTERV-FKI 

~"~ !. a i I e d investigation of organic contents of Mainpat 

ti.Jux1te, which is to be processed was also proposed. 
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ANNEXURE - 8 

BAUXITE SAMPLES FOR Cer•• & EOC DETERMINATION 

~aleritic Bauxite Profile - PUNCHPATMALI - NALCO. 

[FOR Corg. DETERMINATION] 

Appron 

1 • Sample No. 2 At 13 m depth 

.... Sample No. 5 At 8 m depth 
.:.. . 
3. Sample No. 8 At 5 m depth 

4. Samo le No. 9 At 2.5 m depth 

5. Sample No. 10 At 1 m depth 

Individual Bauxite Deposit of India 

[For Corg. J 

6. Mainpat 
Sample No. 69 

7. Amar~. ant ak 
Sample No. 27 

8. l<utrumal l 
Sample No. KllAJ 

9. Samr1 
Sample No. 911 

HJ. Lohardaga 
Sample No. 31 

Bau:-. l t e samples for EOC - DETERMINATION 

1 1 • Panchpatmal i <Eastern Ghats> Sample No. 38 

12. r1a1npat <Central India> Sample No. 69 




