G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

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

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
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INTROLUC I'IO

The SAM Sott Cwrma Ray abserplien corrler was designed to obtain the
real settling parameters cf hydro metallurgical suspensions. That is the
characterization of solid/lijuid scparation.

haract t f solid/ligquiad i tion

The Sall was developed on the sasis of the theory of settling, radiometric
propertics of ¢olid and liquid phases, particularly taking into account the
dynamic behaviour of the seitling process. The Sak ordered by UIDO for

Jil was desigaed with the aim te hawe moasuaring parameters to meet the
regquirenents of red mud settling investigations of the aluminag incustry.
With the use of the $AM, dava cen be obtain for full characterization of

Aif Forent rod muds which can boe directly related to the design cf coumercial

Cilors.  inis oguipment inoconirmction with #-kay, T3, wet chemiczal

analysic & rovides inforration on bouxites roguired by the bauxite/

alumira indastry.

For the utilizetion of all ben2fityg of Jeved by LAM properiy troined scientidic
statf is noded.

In jeriod of 1%.5-30.9.10:2 two cxperts Mr. Worrvel Lyow-You and My. Gooerge wrignkt
from the JBI toeok part on a training conrse in ALUTERV-FEI Dudapost, Hungary.
The program covered charas Lerization and technolegical evaluation of{ bauxites
and red muis. the main task of the training was to give the theor@tical back-
ground of settling and radicmetyy, carxry out investigations and evaluate the
OLtained data. The training course had been satis aétorily cemplieted.  The

proliminary copy of the know- ~how manual was handed over at that time.

b THENT

Hardware
- Mechanical unit containig the double walled scitling tube, motor dr.ive,

{rame, radiation source Amoriciur-241 ot 18.8 GBg activity, sceintillation




detector, thermostat, thermic 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 computer with jnterface and external pointer.

Software
- Know-how, Owners Manual, Hardware/Software Reference Manual (Three sets
each. One extra set posted to JBI in February 1983). Thermostat Manualy

HpP-85 Manuals, Technical description of scintillation detector.

Spare Farts

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

settling tube.

Aluterv-FKIL is prepared to supply any additional spare paris as ordered by

JE1 within 5 years.

3. InSTALLATICN

The equipment was installed within one week (21-25 March) and minor repalrs were

made to eguipment which had been damaged during transportation with the help

of JBI personnel.

- Electricl connections were made taking into account the prescnt power
capabilities of the JBI. However a transformer has bcen supplied and
installed which will enable ccnversion to the new power facilities which

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

- The present space and facilitics are suitable for handling encapsulated
isotcpes only. (Further improvement needed in the event that open isotopes

are used in the future) .

4. SAFLTY REGULATIONS

The designated users of the equipment were instructed in the preper procedures
for handling the isotopes and for monitoring the exposurc of personnel to

radiation.




Only authorised persons should be allowed in the radin-isotope laboratory

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

of the international radiation symbol.

S. COMMISSIONING

Three (3) bauxites were selected for investigation under different digestion

: conditions and dosages of flocculants.
The composition of these bauxites were as follows:

Als03 Sio: Fe03 TiOp P05 H/G HP-85
Prcgram
Ccde #

#(1) 37.8) 1.55 13.75 2.42 0.53 2/98 (co2
(004

#(2) 46.73 0.73 22.56 2.5 0.50 3/97 006

#(3) $3.54 5.32 17.85 2.42 0.16 65/35 007

Remarks

This deter-
mination is
documented in
the appended
reports.

The folluwing data were cbtained:

- Concentration profiles giving concentration as a function of height

.in the setiling column.

- Flux Diagrams giving solid-flux (Kg/mzh) as a function of solid

concentration.

- Conventional Scttling Curve giving mud-level as a function of time.

As a product of the above the following information was alsc obtained:
Stokes velocity of settling species (agglomerates, flocs.) '
Diameter " " v ‘
Solvation coefficient " "
Degree of flocculation
Occurrence of scgregation
Migration of layers of specific concentration
From the limiting flux data - loadability curves giving specific loadability

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-out and plotted flux-diagram and loadability
curve as an example for #2 bauxite digested at 230°C for 40 minutes

with 2.5% Ca0 added. Settled with 4.4 Kg starch/ton (dried red mud).)

6. TRAINING IN JAMAICA

Fourx(4) appointees, W, Lyew-You, G. Wright. P. Harris, W. wallen-Bryan from

the JBI were given a training course as outlined in the accompanying programme.

Each appointee carried out a complete investigation during the training

programme.

Eoth sides are satisfied that the three (3) weeks training programme provided
sufficient information for the proper operation of the ecuipment and evalua-

tion of the data generated.

The JBI tean is now competent to design and implement investigatiors and to

evaluate the data obtained.

7. ERECOMMEDLDATIONS

{a) A voltage stabilizer will be needed because the iong-term voltage
fluctuations experienced in Jamaica do affect significantly the

the measured intensities which Zorm the basis of the entire evaluation.

(b) It is recomwended that an independent staff memoer should be made
responsible for observing safety regulations including monitoring

of the movement of personnel in and out of the laboratory

(c) Computer Accessories to be crdered:
S rolls cf thermic pagper
4 packs of printing paper
10 data cartridges
‘ As the PRbsorption Model Settler should be an integral part of the technological
evaluation of bauxite by the Process Loboratory and Pilot Plant complex it is
recommended that the following research progyramme be undertaken in order to

yain proper experience.

»




(i)

(11)

(i1i)

Signed bLy:

5.

A fully characterised bauxite should be chosen and digestion
carried out under standard conditions using different flocculants
{e.g. strach, synthetic flocculants) for the determination of
optimun flocculant doses and comparisons of the effectiveness of

each flocculant.

The varied types of Jamaican bauxites should be seclected for
investigation in order to determine the settling properties of the
derived muds as a function of mineralogical compositions, morpholcgy

and digestion paramecters.

Basced on the data obtaired in the laboratory investigation the Piloct

Plant can be operated under the conditions determined.
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