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NTRODUCTORY,

L e R

The Salt Industries Corporation of Burma, A Public
Sector Undertaking has sought UNIDO's assis tance for a
suitable technology for the production of Potassium Chloride
at théir HTHAN PIN GYANNC SALT WORKS where theyaro producing
about 8000 tona of Salt per annum and have available biterns
the mother liquor left over aftet the sep8ration of salt,
They are presently recovering some magnesium sulphate, crude
Pottassium choloride and magnesium chloride as by=prodicts
by utilising a small quantity of available bitterns,

Field work consisting of evaluation of data
availabie from laboratory exp-riemsnts carried out at the
salt works and at their Research Station at Thakeda Industri-!
Estate near Rangoon, inspection of Salt works and examination
of conditions obtaining for manufacture of salt, bitterns
and mixed s2lt were carried out by the sxpert during period
2~-12 April, 1984,

The Government counter part for this mission was
Mr, U,Kololay, the Chief Chomist of the Ressarch Division

- and Assistant General Manager of the Corporation, Detailed
and meaningful discussions wers held with hig and the staff
at the Research Laboratory at THAKEDA and also at the Salt
Works where the by=products recovery plant is located,
These discussions have greatly helped to arrive at conclusions
regarding the choice of technology and limitations upto
which recovery of potassium chloride from the available

raw material is possible,
000.2




(1)
The findings of the expert are containcd in the
follcwing chapters of this report, which was uwrit ten at Ney

Delhi during the poriod 14-18 April,1984,

Theo Job Description of the mission is given

hereunder:

UNITED NATIONS INDUSTRIAL DEVELOPMENT
ORGANISATION
(UNIDO)

JOB DESCRIPTION
SI/BUR/43/801/11=01/32,1.C i

Post title ¢ Potassium Chloride Expert,
Duration ¢ 3 leeks,
Date required ¢ tarch, 1984,

Duty Station

(1]

nngoon with travel in the
country,

To develcp the production of
potassium chloridse,

Purpose of projoct

A high level salt axpert experienced
in the production of potassium saltc
will discuss with thc Management of

the Salt Indwtries Corporation,

Du tius

a) Proposals how to produso potassiun
chloride from brincs and bitterns
available in the country;

b) The different tochnologies availa-
ble to produce potassium Chloride
from brines and salt bitterns;

c) Development of research strategics
how to strengthen the research
and training capabilities of the
Salt Indw tires Corporation for
their future work,

eoeedil



Qualifications

Languagse

Eackground
Information

(1i1)

The expert will urite a final report with
observations and recommendations,

Chemical Engineer or industrial Chemist
with extensive experience in the product-
ion of pota.sium chloride,

English,

There exists a potassium ehoenite pilot
plant in Burma which was presented by

the Govermnment of India, The Government
has requested the services of ahigh lc.._
salt expert experienced in the producti:r
of potassium salts €romrbrimes abd .
bitterns,. to 4nvessigats thc possibili
of producing potassium chloride in thc
country, and to develop research strate~
gies to strengthen the research and tru:i.
ing capabilities of the Salt Industries
Corporation,
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(iv)

SUMMARY AND CONCLUSIGNS

For the manufacture of potassiumr chluride on an economic
basis from sea water, bitterns are required inlarje
quantities as the percentage of potassium chloride in
the sea water and bitterns(mother liguor left over after

separation of salt) is very small,

The bitterns available from the HTHAN PIN GYANG SALT
works are not suffiient to sustain the requirement of
an economically viable potassium chloride resovery
plant,

The situation is further eccentwmated by the fact that
mixed salts (bitterns rich in potassium chloride )
cannot be manufactured at the salt works on account of
humid climati~z conditions, The storage of mixed salts
is also bhesst with the same difficulty of unsuitable
climate

Therefore bitterns of 311=B concen ration is the only
available raw matemal from which reccowery of KCl could
be contemplated, Large scorage arrangements for these
bitterns which are in liquid form, are caliled for and
would involve cost which may not be commensurate with
the expected benefits of_ the project of recovery of
KC1 alone from bitterns./}sffﬁould be examined in the
context of recovering other salts like magnesium
aulphate and magnesium chlorids which can be recovered
from the same bitterns by continuous process so that
the over all efficiency of the complex as a whole may
provd viable, :

’
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(v)

A partof the available bitterns are already being
utilised on an experimental basis at the by—products
recovery plant at HTHAN PIN GYAUNG SALT WORKS, and
magnesium sulphate, pottassium chloride and magnessiu-
shloride are being recovered therefrom on an experi-
mental scale,

from 30 be bittc:
The technology applicable for recovery of KC1l/should
be simple, opriéiflye and not costly, For perfecting
such a technology, further reasearch work is required
to be undertaken in hand so that percentage recovery
of the hy=~products may be as high as posshble,

ooo(iV)
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RECOMHENDA TIONS

In view of the useful work being carriedout at
the Research Division of the Salt Industries Corporation of
Burma both at THAKEDA and at the salt works site, the UN

assistance may be in the following form ¢

Te (1) to provide advance type of apparatus,
instruments etc. for research and quality
control of by-—products of salt, for the

labotatory,.

(ii) to provide faéility of training for an offi~
cial of the Resegarch Division in a Research

Institute outside,

26 The Research Division may also be encouraged to
develop suitable process for manufacture of sseci

varieties of salt,



CHAPTER - I

SALT WORKS HTHAN PIN GYANNG

1e1 The HTMAN PIN GYANNG SALT WORKS is situated in Mon
State of Burma, Its area is approximately 1100 acres but only
500 acres has so far been brought under salt sultivation,

The Production of Salt from the cultivated areas is 7000-8000

tons per annum or 14-16 tone per acre,

1.2 Besides production of salt a by=product rccovery plant
from theo available bitterms at this salt work has also been
sct upe A visit to the salt works was made with a vicw to stuc,
the
(i) the availability of bittern- its quality,
(i1) the storage arrangrmontsfor bitterns,
(iii) the foasibility of manufacturcof mixed salts,
(iv) the plants erected for recovery of MQ304 ,6H2U
Kel and Mgcl,, 6H,0,
2 2
as recovered,
163 The crudc MQso4 and Kel/are being transported to Rangoon

and experiments on their purification ars being carriod out,

chl2 as recovercd is coming upto the ruquired specifications.

1e4 The visit to the salt works helped a great deal to
appreciate thoe conditions under which rousearch for a suitable

tochnoiogy for recovery of Kcl may be visualised.

....2



CHAPTER= 2

QUALITY OF BITTERNS FOR RECOVERY OF BY~PRODULTS

. p

2,1 The percentage of recovery of bitterns is reported
to be 70% per ton of salt produced,

2,2 In arid zones wheru humidity is low, it is possble
to concentrate the bitterns in different stages after the
scparation of salt by fractional crystalisation, in open
natural ponds and by c¢xercising proper quality control,

From the point of visu of rccovery of potassium chloride
(EC1) the maximum onrichment of KCL in the bitterns is
recach 41 at a density of 36/37 B(18-20%). Such bitterns arec
calloud as Mixed Sualt, Hovino manufactured mixed salts ihese
should be stared in dry and covered sheds otherwisce the KC1
content depletes sharply, as has becn scen at one of the
salt works in India where thequality of thoe mixed salt manu-
factured for a KCl plant was found to be containing about
12/13% KC1 only against thc centemplated planned content

of, 18/20% KCl.

2,3 In Burra, the climatic conditiors are averse to the
manufacturc of mixoed salts, The humidity is very high and
theroforo, in the first instance the bitterns will fail® o
roach the reqyiroed concentration easily and if at all, a short
hot and dry specll comes and eome mixed salt is precipitated,
it will not be of the required KCl content and will soon
dueterioratoe on storage etce In viow of the abovo conditions,
the manufacture of mixoed saltsin Burma appuars to bo not only
vory difficult but oven well high impossible, Efforts have
boen made to manufacturoc mixed salts at tho HTHAN PIN GYAUNG

SALT WORKS but without success, which is undutstan-iable,
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bsen made to manufacturs mixed salts at the HTHAN PIN
GYAUNG SALT WORKS but without suocess, which is understandables,

2.4 Therefore, the starting point for the recovery of
KCl would out of compulsion have to be bitterns of louwer
density than that of the mixed salts, The obvious choies
should be to start with the bitterns of 30/31 B uvittemons,
recover magnesium sulphate as a first step then recover
Potassium Chloride (KCl) and finally recover magnesium
rhloride, All these salts are required in Burma for

industrial use,

2,5 The technology visualised for recovery of thess
products is described in Chapter~ 3,

. Lot Lox T

2,6 By that technology, the production of different

products is likely to be as under:

For Salt production of W000 tons per
Annum a8 at present,

Bitterns 31-B 5600 tons,
Magnesium Sulphate 240 tons.
Pottassium Chloride 40 tons,

Magnesium Chloride 350 tons,



CHAPTER-3

APPROPRIATE TECHNOLOGY FOR THE RECOVERY OF
POTASSIUM CHLORIDE,

a1 It has already been stated in Chapter 2 that mixed
salts which contain a high percentage of KC1 ocannot be manu
fzctured in the prevailing climatic condit ion in the salt works
of Burma, Therefore a technology suited to the recovery of

KC1 from the bitterns of 31/32=B whioh can be produced,

should be considered és the starting point.i.e,
31/32 B

(i) De=-sulphation of/bitterns to remove
.sulphate by proecipitation of magnesium
sulphate /Calcium Sulphats,

(ii) To convert the desulphatedbitterns tu form
Carnalite~ a double salt having a compo=
sition of KC1l, Mgcl2, 6H20.

(1ii) To separate KC1 from Carnalite,

(1) above is the most difficult, Several methods
are in practice to achieve desulphation, vize.
by

(a) chellation,
(b) ion=exchange,
(c) refrigeration,

(d) use of additives . &

3¢1s1s (a) and (b) arc very costly and not recommended,
Therefcre (c) and /or (d) are to be cunsidered, Experiments
have been carriod out at the laboratory of the Research
Division at THAKEDA of tho @zlt Industrial Corporation of
Burma to desulphate bitterns by cocling the bitterns to

zerc degree centrigrade, The desulphation takes place
-

00005
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partially only and the desulphated bitterns after freexing
still oontains sulphate . Therefore it is suggested that
after removal of magnesium sulphate to the extunt it is
precipitated by freezing, thu remainiﬁg partially desulphatsd
bitterns may be desulphated further by treating uwith lime

to precipitate sulphate as calcium sulphate and thereby
enrich the bitterns both in KCl1l and N9012 contents to

enable formation of carnalite for further separation of

KCl, The experiements when successful should be utilised

for proper and effe:tive desulphaticn of bitterns,

3a1s2e Having suwcceeded in these experiements, the subs~
equent process (ii) of conversion of desulphated bitterns

into varnalite and recovery of KC1(iii) above are vomparatively
easy and magnesium chloride an other by-product in demand,

'
can also be recovered at the end.

362 A flow diagram éhowing the different processes

may be seen at Appendix=A,

3.3, The vhemical composition of bitterns of HTHAN

PIN GYAUNG Salt Works at diffemmt stages of their processing
according to the method doscribed above may be seen at

appendix- B,




CHAPTER= 4
RESEARCH AND DEVELDPMENT WORK

4.1 The Research Division of the Salt Industries
Corporation has its laboratoriesat THAKEDA Industrial
Estate on the suburb Rangoon and also at the Salt works
HTHAN PIN GYAUNG, The activities of this Division at

present are related to research and development,

AT THAKEDA,
1 Quality Control of salt and by-products,
2, Packaging of magnesium chloride,
3. Purification of crude magnesium sulphate and
KCl as recédved from the Salt works.
4, Revovery of magnesium hydrozide.
5+ Research on desulphation of bitterns,

6e Research on washing of salt,

ATHTHAN PIN GYAUNG SALT WORKS:

7. Processing and Storage of bitterns.

8, Recovery of (i) magnesium sulphate, (ii)
pottasium chloride and (ii) magnesium chlaride
from bitterns on a small acale,

9. Analytical control on the gquality of bitterns
(original, desulphated, decarnallited) and onMgso,
64,0 , KC1 , and Mgel,, 6H,0 as recovered,

442 Recovery of orude KCl from the bitterns by refri=
geration and desulphated bitterns has not so far reached
the desited level, Therefore further investigateions by
dosulphation of bitterns in tuo stages (L) by refrigera
tion and them(ii) by treatmont with lime has been agreesd

..007
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to be taken up in hand and the results of such investi-
gations may be awaited. Apart from the above wark, it is
suggested that the Research Division may enter the fields
of developing suitable processesfor manufacturs of special

varities of salt viz.

(i) Refined Salt,
(ii) Table Salt,
(iii) lodised Salt,

(iv) Cattle Licks and Cattle feeds plain
and mineralised,

(v) Fortification of salt with calcium,

(vi) ~ Light magnesium carbonate,

The requiremnt of specificationsfor the above
products may be obtained from the concerned Demrtments

of Hualth,

LR P I . . e
P IS

4:3. mnfor'fﬁe aucéo;;fﬁi catr;ing out of the various
fﬁnétioés of tho Research Division, nucessary assistance
in the form of (1) modornapparatus (ii) Sensitive
instruments (iii) Reforence buoks and (iv) training

of pecrsonnel may be given,




CHAFTER= §
TRA INING OF PERSONNEL

5.1 UNIDO,Vienna has ppproved a project for training of
thrce Burmese Nationals for a puriod of one month in three
countries, India, Indonesia and Australia, to study and
observe different methods of manufacture of solar salt and
recovery of byeproducts, The training should bo such as to

prove usaful to the Salt industry of Burma,

542 The conditions of manufacture of salt in Burma from
soa water by sdlar svaporation are not vury favourable and
suffer from a numbcr of handicaps~ poor salinity cof sea

humid climate
water/etc. Therofore training should be arranged at placoes
wvhere conditions are identical or partly so, so that the
bracticqs and methods adoptod for overcoming or mitigating
the effocts 6? adverse conditions adopted in tho countrios s
solocted for training could be studied and the experience gai.

therefrom could be utilisod ta solve such problems fgcod in

the salt works of Burma,

5.3 Boaring the above point in mind, the following
Chock~list has beon drawn up for study and observation
of different operations in particular localitios in throee

countries mentioned above:

1. (2) Manufacture of Salt in high rain prons areas:

Name of the Salt : GOGTE SALT WORKS,
Work BASSEIN, MAHARASHTRA STATE,
INDIA ( Rainfall 116/120 Inches)

o000 9




Subj.cts fo bs
Studied :

(8)

(c)

(0)

-9—

¢ (i) Pumping of sca water at high
tides,

(ii) Depth and density c.ntrsl
in evaporators(condenmscrs),

(iii) Consolidaticn of beds uof
Crystalising ponds,

(iv) DOraining of Salt wurks after
hcavy rainy shewers, and
measurers for containing flood
water frum flash floods,

(v) Pan wnashing and heaping of
harVisted salt including harves-
ting oporatians,

INSTITUTE OF WIND MILL TECHNOLUGY
GUINDY, MADRAS (INDIA)

(i) Constructiocn, installation,
Opurotion and maintenance of wind-
mills for pumping water,

DHARANGDHARA CHEMICAL WORKS,
ARGUAUNERY, TAMIL NADU STATE, INDIA,

(i) Making of impcurvoous crystaliser
beds by thou use of Polytheno
lining,

(ii) visit to Chemical Wcrks,
VISIT TO CHEMICAL COMPLEX OF TAMIL

NADU INDUSTRIAL DEVELOPMENT CORPORAT
TUT ICORIN,

II, Installation and working of wind-mills fur pumping
and traneferring of brines in the salt works, including
study of salt manufacturing operations.ln Indonesia,

(Dutailed names of the Salt works and its address to
be enouired from the Government of Indcnesia,

111,

SUBJ=CTS TO
BE STUDIED

SALT WURKS OF ICI(AUSTRALIA)
Gelong and at another places, in
Australia whers recovery of KCl
may be carried out from bitterns,

(i) Climatic and soil conditions,

(11) Lay out of the Salt work,
Lot - 0500010



(iii) Mechanical washing of 3alt 7. :
the requirements of Chemical
industry,.

(iv) manufacture of special varie:’
of salt:
(a) Refind salt,
(b) lodised salt,
(c) Table Salt,
(d) Cattle Licks-plain and
mineralised,
(v) Storage and utilisation of brincs
in deep ponds,
(vi) Storage arrangement for bitterns
tvii)ﬂethods used for recovery of
~ by products-KCl, MgSoA,GHzﬂ

and - - -7 !
Mgecl, 6H,0,



CHAPTER =6

MANUFACTURE OF CATTLE LICKS

6.1e Burma has an agriculturist economy, Cattle wealth
is a part of this economy. Ths requirement of salt by
different cattle and sheep and goat and poultry can be met
from cattle licks and cicttle feeds suiting different purpoccs
asper the health of the animal, Besides salt, other traces
minerals like salts of calcium, iron, ménganese, phosphorus,
iodine etc, can also be administered from mineralised cattle
’ licks and cattle feeds,
642 While cattle feeds is essentially a process of
grinding and mixing of the different ipgredients in the
required ratios, in solid form, the manufacturs of cattle
licks can be achieved by subjecting grounds salt and other
minerals and forming a mass by the addition of a little
water or mollases, The thick viscous mass is then filled
into moulds of rejired shape and size and weight and
subjected to pressure in a manually operated or mechanical
press depending upon the compa:tness and hardness required
to be achieved,
6e3 The proposal was discussed with the counterpart,
(Chief of the Research Division of the Corporation) and
he was informed that pressing of salt in moulds of small
sizes is possible with the help of mamually operated scrow
type and hydraulic presses of small capacity and requiring
small man power, The broad details of manually opsrated

screw=~typo press were explained to him and it was suggested

ee o 12



that experiementsmay be taken up in hand to manufacturc

cattle licks by fabricating a press indgenousiy.

6s4 The specificatiorms of differcnt typesof cattle
licks for cows, buffalows, horsss, sheeps and goat,

poultry etc, could alsoc be made available,



APPENDIX =A

'PROCESS RIAGRAM SHOWING OIFFERENT STAGES OF EXTRACTION
OF MgSo,, 7H§0, KC1l and Mgcl,, 6H,0

I, Bitterns vvaporate ... ... _Freese to MgSQ, , 7H,0

29/388e 31/328e 0° C
+
I1(2)(Proposed) Dea'lphated bitterns
- Desulphated + lime treatment & Desllphated Bitterns +
bittersn CaSO4 —~——— filter
. Crude
11, Desulphated heE£~ ~ Carnallite ~%¥959£135§ Kel
bitterns 123°C o1, mgel ilter & +
filter & 2 centrifuge Macl
cool, 6H,0 L
liquer
¢
. . Heat in 2 stage
{11, Mgcl, liquor ° o
2 13C° /i40°cC NQCIZ’ 6H20 + Waste mother liquer

Cool and Indus trial
Centrifuge Grade

APPENDIX~ B
HTHAN PTN GYAUNG SALT WORKS
Composition of bitterns at different stagesof processing
( % uUeight / volume )

fFrom Ponds From Storagse Desulphated After remdval
R Tanks, of Carnallite,
' . . y e
Be 29/30 Be 31.5 Be - 36,5 = 37.5
ﬂgso“ 7e75=8,17 11.25 5,15 = 7,18 4439~4,79
Ked 1,46 - 1,53 2424 2,23 = 2,24 0,54~ 0,93

ﬂ!01211.51-19.94 19,79 17,03 - 19,85  35,52-39,97
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