
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




1. O ~· 2 8 11111,~: 
l :' 11111 2 2 
l' -

11

1.1 ' 11111

2 0 

111111.a 

11111

1
·
25 

11111
1
·
4 

111111.
6 

r,W~fl('f:()f'Y Hf ',(J[ I lfll">fj ff ';j r;>U\Hf 

"1• T '•" '' ' ' 

' ; , r , • ;, l ; • I ; f ; ; ; , ~ ' , P ' , ' ;, ' ; ; ' ;, ' ' 

;,•, ,. , •r , • 



I 

I 

/3510 
Rl::I'Oi~T ON 'l'HE F·:~~'c'J\l.I..:'.TlO'.'J:'C<':.::-:rs~·1c·'.;H;G .:\:;u TP ... i.I!·iI1''G 

or~ TI!E C:'\:·L.'~.=-\ P..:"'.i" ~-=F ;·~·= 1-::{ ~~,~- ; •• :.t.rl·~"':: ./-FYI }\i~i) J .B .. I. 

real :..;ettlin<J p.:ir<iln--'t.er:.; cf h~·<..1ru:n·.::~'1E •1::gic'-l.l suspensions. That is the 

prc1r<..'rt i<'.S of :::c;l id .i.nd li,p:id ph.:i:..;es, J_'.Jrticulurly taking inlo <::cco::.nt the 

flum t.he J!Jl Lc0k ['ci?:t un a trJinin'] cuuc_;l.! in l·.LUl'Lli.V-Fl-:l L;1c:.:i1··-·::t, E'.: .• ,;.:ry. 

The prurjti.JI"' co·:·..::.::cd c:1Jr.1•.;LL·rization <Fl<! t'-'r;hnologic;0.l eval1.1alion ol: bz1uxilcs 

<md lL'd mu .. i:.;. 'l'l:<~ 1.t.1i11 t..l:_;k oi lhc training was to give lhe U'l'~·.Jrltical b.:.Jck-

<_j1.ou:'.d of ::,.tt~ i1FJ <:nd r,iuic1rr:lr~·, curry out invc:;tigation~; and evaluate the 

uLt.iin·!c.l r! .. 1u.. T!1e t.::·.Jinin:J cour~;e h,1d li;~t·n s..iti:;factorily <.:cm1;leli.:d. 'l'hl! 

Medwnicdl unit conlui11ig the double wal lc.:r.l ~;L!LLl inr; tul>r~, mulor <h i.ve, 

~, 
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detector, thermostat, thcrmic paper, printer paper, 4 sets tape 

cartridge containing SAM program pac, tools for maintenance. 

Electrical and electronic units. Transformer, power unit, motor control, 

Intelligent Measuring Controller (IMC). 

HP-85 i.:orr:puter with interface and external pointer. 

Software 
Know-how, O,.;ncrs Manual, Hurdware/Software Reference Manual (Three sets 

each. One extra· set posted to JBI in February 1983) • Thermostat Manual1 

HP-0 5 r-t:muals, Technical description of scintillation c'!ctector. 

Spurc~ Farts 

Scintillation detector, pumps and heater for therrnostate, double-walled 

;;ettlinJ tube. 

Alutcrv-FKI is prcpa2:ed to :;upply any additional spare parts as ordered b"f 

JEl ~i~hin 5 years. 

The e'.flipmc:nt wJ.s in:;talled within one week (21-25 March) and r.iinor repairs were 

i:uc.1'.:: to eciuipnent which had i.Jcen damaged during transportation •iii th the help 

of Jl3I personnel. 
Electric! cor.ncctionz were mac.le taking into account the pi:czc:1t po1r•cr 

capabilities of the JBI. Howc:ver a transformer has bi.:..en supplied and 

installed which will enable ccnvcrsi,on to the new power facilities which 

will be acquired by the JBI. Instruction for rewiring were given. 

ThP pre~cmt sp,1cc and facilities are suitable for handling encapsulated 

i~o<.cr·cs only. {F•..Jrther improvement needed in the event that open i::mtopes 

are used in tht:! future) • 

The dcLlignalt:!d users of the equi1•ment were instructed in the prcr:c~r procedu::cs 

fvr hanJling lhc isotopes and for monitoring the cx~osurc of personnel tu 

radiation. 



J. 

Only authorised persons should be allowed in the radi'J-isotope laboratory 

which should be considered OFF-LIMITS and so indicated by proper pcstinq 

of the international radiation symbol. 

5. cc:t:-tISSIONING 

Three (3) bauxites ~ere selected for investigation under different digestion 

conditions and dos<iges of flocculants. 

'fhe cc;;iposi tion of these bauxites were as follows: 

Al::.03 Si Oz Fe203 Ti02 P205 H/G 

ii (1) "17 .8:!. 1.55 18.75 2.42 0.53 2/98 

# (2) 46. 79 0.73 22.56 2.5 0.50 3/97 

11 (3) 5.32 17.85 2.42 0.16 65/35 

The: folluwi"·:.t d.:i.ta were obtained: 

!IP-85 
I' re gram 
Cede # 

(002 
(004 

006 

007 

Remarks 

This deter­
mination is 
documented in 
the appendcJ 
reports. 

s·onccntr,1t_ion_yrofiles giving conce1~tration as a f..:.nction of height 

.in the sctlling column. 

Fl11x Di a_:,,r!~ giving solid-flux (Kg/m2h) as a function of solid 

c.:or:ccntrat ion. 

Conventional Sett.ling Curve giving mud-level aG a function of time. 

J\s a product of the above the following information wa5 also obl2ined; 

.St.okes v1.:locity of settling SJ;Jecies (agglomerates, floes.) 

Di<imetcr " " " 
Solvation ~oefficient " " 

Dt:~ree of flocculation 

Occurrence of scgicg~tion 

Migration of layers of specific concentration 

From the limitin.; flux data - loadability curves giving spl~cifjc loadabilitj 

as a function of discharge solids concentrations can be plotted. 
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This is directly applicable to the design of commercial scale settlers.and 

to characterize flocculant for existing settlers. 

(See attached computer print-~ut and plotted flux-diagram and loadability 

curve as an c:<ample for #2 bauxite digested at 230°c for 40 minutes 

with 2.5\ Cao added. Settled with 4.4 Kg starch/ton (dried red mud).) 

6. TRAINING IN JAN.l\ICA 

Four (4) appointees, W. Lyew-You, G. Wright. P. ~arris, W. Wallen-Bryan from 

the JBI were given a training course as outlined in the accom~anying programme. 

Each uppointcc carried out a complete investigation during the training 

p:rogr .:umne. 

Both sides arc satisfied that the three (3) weeks training prograrr~ne provided 

sufficient information for the proper operation of the equipment and evalua­

tiun of the cata generated. 

Th·~ JBI tca.1:i is now competent to design and implement inv,"stig.atiom and to 

evaluat..e the data obtained. 

7. EH.:0:·1:·\U:D:'\TIOUS 

· (a) ;, volt.ilge stabilizer will he needed because the long-term voltage 

fluctuations experienced in Jamaica do affect significantlr the 

the measured intensities which :orm the basis of t.he entire evaluation. 

(b) It is r~comwended that an indc.pendent staff mcrr.i.Jer should be made 

responsible for observing safoty regulations including monitoring 

of the muverncnt of personnel in and out of the la.boratory 

(c) Comput~r l\cce5sories to be ordered: 

5 rolls cf thermic paper 

4 ~acks of printing paper 

10 data cartridges 

.l\s the l·.bsorption Model Settler should be an integral part of the technological 

cv.Jluilticn of bauxite by the Process Laboratory and Pilot Plant complex it is 

rccomincnded that the following research pro·.1rarnme be undert<:iken in order to 

yain proper experience. 

l 
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(i) A fully characterised bau..~ite should be chosen and digestion 

carried out under standard conoitions using different flocculants 

(e.g. str~ch, synthetic flocculants) for the detcrrrJnation of 

upt.imuia flocculant doses and comparisons of the effectiveness of 

each flocculant. 

(ii) The varied tYI::cs of Jamaican bauxites should be selected for 

investigation in order to determine the settling properties of the 

dcrivQd ~uds as a function of mineralogical compositions, morphology 

and digestion parameters. 

(iii) B..iscd on the data obtained in the laboratory investi9'1tion the I'ilot 

Plant. can be operated under the co:iditions determined. 

Signed Ly: 

~ : .. -~~ .. /P.t,~. 
W. \''.:i.llcn-Dryan - JBI 

Du::e 

S·\..\·~1> ..... -............... . 

\ ,, ...................... 4. 
. . . . . . . . . . . . . . . . . . -.... 
C. Douglas - UNIDO·J 

\1 09 -~~ .......... L .. -~ 
T. Turmezcy - ALUTERf FKI 

Of. e~. 8'1 . . . . . . . . . . . . . . . . . . . . . . . 
Date 
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