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Abstract
During Cctorar 1982, a UNINO Nan-metallic Minerals
Geologist provided technical co-oneration to the Minreral
tlolding Trust (MHT) of the Southern Rural Develonmenl Arscocisaiion
in Kanye, “otsvana. MHT has been implementing pronjrcts for the
lccal production of lime, bricks, slate, terrarzo.stone, road

and concreting aggregate, ninerzl iron ovide pigment and talc.

The assignment vas aimed mainly to assist SRDPA to acscsess
local resources of limestone, mainly dolomite and czlcrete,
for lime making. fhié vas done by field survey and batcn firings
of the raw materials in a small purpose built test kiln fired
with coal. A set of eight quality control tests for lime,using
relatively simple apparatus, has been drarn up. These will be
used to wonitor the performance of SRDAs 3 t/d »raducticn kiln
nearing completion and to check the quality of the voroducts.

The assistance of the. Research Officer, a chemist, in the Rurzl
Industries Innovation Centre in Kanye vill be of much helo in
the establisiment of these testing facilities,

Technical advice vas also provided on the hy“ratinsn »of lime,
quarrying and processing of slate.and aspects of the operation of
the brickrorks.

UNIDO support is being sought for the recruitment of the
Industrial Minerals Mining Eqﬁineer vho is to be attacnec to the
Botsvana Technology Centre in Gatorone and.rho should vork close-
ly with SRDA/MHT.

Finally, it is suggected that the vork of SRDA/MHT in this
field should receive wider recognition as being an effective
vay of initiating tlhe exploitation of industrizl rock and mineral

resources, especially for suvpnlying the local demsnd for ouilding

materials.
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NTRCLUCTICH

In September 1981, the Soutiern Rural Develommrni Asenciztion
(SRDA), based in Kanye,Dotsvana, “as sereking technical aszicstence
for a proposad project for the small scale production of lime, using
linestones occurring in the form of calcrete., At thet time, and until
September 1982, the present expert vas in Malavi in UNIDO pr-ject
MLW/78/003 and was able to provide various technical advice by
correspondenace. Through the Ministry of Cozmerce and Industry, SRDA
made a request to UNDP in Gaborone for the expert to carry out a one

nonth mission in Botswvzna.

It was hoped that the expert vould be recruited in time to
assist vith the assessment of geological ra" material surveys and
proposed processing operations for a set of six feasibility studies
being made by SRDA. In the event, the expert btegan the present one
nonth assignment to Botsvana on 29th Sentember 1382 with briefing in
Gavorone at UNDP, Ministry of Commerce and Industry, Minis‘ry of
Finance and the Botsvana Technology Centre (BTC).(Th: arrirnment
ended with de-briefing at UNDP on 23th.Qctoter.)

Folloving the national Independence Holicday, thec as-ignasnt
continued =ith briefing :at the Geological Survey Devnartment in Lobatese
on 4th October, follouwed by kiln trials on limestones in the fest
kiln at Moshaneng, inspection of the slate quarries at Divotevana,
sand monlding of bricks at Moshantng and assimilation of Geological
Survey Department (GSD) reports on rav materiai; relating to the
six projects teing developed by the Mineral Holdings Trust division
(MHT) of SRDA. The Job Description, shoving the original dutirs of
thie mission , is included in Avpendiy I, The exverts ovn suararies

of the MET projecte are given in Apvendix II, based on the data

given in S$RDA Viability Studies of January 1982 by Mr. John Spiropiulns.

After the initial 7eek in Kanye, it rag agr-cd -ith SRDA that
the remaining 2% veeks in Kanye should br concentrated on the follov-
activities:

1. Tecting of the Hoshaneng dolomite as rav material for line

making.,

2. Identifying tne most suitable limectone (calcrete) ceposits

in the Raroloup Farms crea, for rctaoblisiinent 57 lime nmaking

otz
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there, and carry out test firings to arcess quality.
3. Develop a quality wonitoring proacedure for use vhen the
the SRDA/UUT 3 t/d lime kiln poes into oroduetion at Moch-

aneng.

Tnis vas carriedout though certain tzsts, such as thase
ior reactivity and available lime, "ill only te poesible when
sultable weighing facilities, standard HCl solution, etc have
been made available at the Rural Industries Innovation Centre
(RIIC) irn Kanye. There vas a visit to the large tannery in Lobatse
vhicn could be a main customer for SRDA/MET lime, and it war also
scheduled to visit, btefore departure from Xanye, the deposite of
red siate at Mosoupe and Mogobanez These and all other locations

investigated vere within the area covered by the SRDA.
I.CONCLUSIONS AND RECOMMENDATIONS

1. Small scale batch firing trials, in the SRDA replica of the
expert!s . 'Zomba! kiln, have showvn that calcrete from Metlojane
can be used to make luup quicklime ~hich slakes quickly to a vhite
hydrated lime., The deposit at Metlojane is sufficient for a saall
kiln, of the type nearing completion at Moshaneng, and is reacily
accessible on non-cultivated land. The location is euitable for a
linme kiln vhich could supply lime Yy road to much 9f the Southrern
District. The cost of Morupule (Bots ana) coal t»o ¥Metlsjane chould
be somevnat less than that for the coal nr:rcently sunplied to the

-

brick and lime kilns at Moshaneng.

2. The test firings of limestone (dolomite) from Mochaneng and
Diphawana, on the other hand, produced hydrated limes of pale
purple (lilac) and greyish-purplecolour respectively. Thr colnhur
need not prejudice its uce as building lime for mortars. The facc
that these rocks are of dolomite and the quicklime {rom them has
been reported by GSD to contain as much as 35% MgO, vill mean that
either the slaking must be to lime putty,in deep slaking pits for
nossibly several days, Or else by means 5f precssure nydration if

the risk of unsoundnecs irn the lime-based nmortar is to be rrmoved,

3. The Botsvana Meat Commission (BMC) taannery in Lotatse has a demend
for 180 t/y of Lydrated lime of the type runwnlied for huilding use,

The company is +illing to carry out saall scale trials to tecst the

* tne visit vage not vossible

-
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ny SrRbA lime for use in the de-hairing part of the

the tanning of cattle nides.

. The cot of eight Line Quality Control Tests, dravn up by the
expert and included in Appendix III, should be very useful, as vell
as fairly easy to apply, for coumparing the quality of SRDA lizes
with those that are commercially available already. The eight tests
will enable 1) the comparison of differcnt limestone’deposits as
possible sources of rav matecrial and 2) the monitoring of tne ner=-

formance of the SRDA production lime kilns.

5. The value of the small batch kiln as a_tool for testing limectones
as possible rav materials for feediang vertical sh>ft kilns, nhar bern
well demonstrated by the use made of it  both before and cduring the
expert's mission, as it also vas rhen used in the previous niseion

in Malawi. It enables practical results to bte outained quickly and
relatively cheaply. It showed that none of the Botswana rar materiale
decrepitate in the kiln during calcination and all should bte satis-

factory for feeding the continuous kilns that are to be built.

6. The deposit of grey 'slate', or hard, fissile shale, at Dipotsvana
has geological features which make it easy to »ork, at lov cost,
provided that surface water does not accumulate in the quarry floor.
The present systew of working the stone produces an even higher
proportion of 'offcuts' than is usual with the slate industry. It

is recommended that trials be made to extract the rock as regular
blocks, in sizes that vill provide, after allorving for cutting,

a multiple number, say 6, 8 or 12, of the deskred rize of tile ‘rom
each splitting, Either the blocks can be split at the aquar-y »or

taken to Kanye and split and cut at MHT. In either carce, thr tranenort
will be used more economically, carrying a higher vaslue product, ‘ram
vhich there vill be less offcuts,

7. The present system of slop moulding in the SRDA brickworks at
Moshaneng results in a proportion of the bricks, poszibly 2@/,
developing a large shrinkage crack across the middle., If slon moulf~
ing is to be continued much longer, then simple flaps should be made
s0 that the draught across the drying shed floor is reduced in windy
conditions, plternatively, and »nreferably, zand moulding rchould e
introduced as soon as possible. This v11l r-sult in lezs breakarges

as the drying shrirkage vill be less, reduce dintortion of the brick
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and nake sharper arrisses, sake drying cuicker and eomsame lees
vater, The floor of the dryirg shed should be made cmooth and
clean, =ay by laying a2 lime-povdered brick tonping, <o that the
bricks tecome less cluttered with ctones and other achering dirt,
Bricks should be sold direct from the clamp to avoid unnrcrceary
double handling.

8. The vork of the SRDA/MHT is onr vay of crcating small gcale
industries in rural areas based on locally occurring rev ma criale

Similar enterprises maye be possible in other Districts of Batsvana
n

?

trie

r

and certainly, in the erpertts e¥periencec, in other cou Ty
where the findings of geological survey vork ars not being anvlirg
to exploit the industrial rock and mineral - building materiazl
potential that exists. It is recoumended that UNDP/UNIDO and other
funding organizations consider hov the SRDA/MHT achievements, »ith
naterials such as bricks, lime, slate, mineral oxide pigments,

terrazzo and other building stone and talc, can be appliedelsevhere,

9. It is recommended that UNIDO consider if it can assist the
Botswana Technology Centre (BTC) in the recruitment of the Industrial
Minerals Mining Engineer for vhich a Jpb Descrivtion irf given in
Appendix IV.

II. CTIVITIES

A. limestone Firing Trials

-

As a result of information, including ohotogranhs 2nd “ravings,
sent earlier from the expert's previous duty station, Zomba in
Malavi, the SRDA/MHT counterpart (Mr. John Spiropoulos) had built
a replica of the expert's Mk.I Zomba tect kiln for triel firings
of limestone. Prior to the mission, the kiln had already been fired
eight tines, us.ing liorupule (Botswana) coal, of CV 9,9C0 B.Th.U./1d
(5,500kcal, kg).During the mizcion, the eypert fircd this kiln o further
six tines, with raw materials from three locations, The rractivity
of the quicklime 'and vhether it retained a lump nature were noted,
and algso tiie colour of the hydrated lime., The derrre of calcinatinn
achieved vas checked by veighing the quicklime and couvaring it +ith
tie same volume of original limestone (ce~ pracecure of Lime Contrnol

Test No.l in Appendix III). The reeilte arc shovn i1 Tatle 1 and




Table 1: KILN TRIALS OF RAW MATERIALS FOR LIME MAKING
Deposit Rock Analysis Wt. 10sSS on firing (%) Quicklime Slaked Lime
Cac Mgo Sio. Actual theor. max.* Lunp Reactivity + Colour

Moshaneng Yellow/white 28 19 7 50.% 4y, 2 yes Quick pale purple
dolomite 27.7 or lilac
marble 23%.0

Diphawana Dark grey - - - 37.6 - yes Quick purple-grey
dolomite
marble

lletlojane A White.grey 46 2.5 11 33.7 39.0 yes Quick white
hardpan )
calcrete o

|
letlojane B w oW 40 3.8 20 Quick white

16.0  35.1 . yes

}
.

*  pased on calculated CO, content.

+ ASTM C5-59. Appendix A1, classification of Limes:-

Slaking begins in less than 5 min :
5 to 350 min:

"Quick slaking"
"Medium slaking?

" " "

n " w ‘over 30 min :

"Slow slaking".
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rilns, to 2 wodified Khadi and Villege Indus*ry Comiirssisn (KVIC)
n

0

design for 3 t/d, is bSeing obuilt at Moshaneng, 10 km north--ert
of Kanye, and adjacent to the very large “ump of broken dolonite
waste from *the old acbestos mine. The princiral rezson “ar 2RDa
to select this location vas the availability of pre-crushed
material that requires only hand selection of the chozen gize
€.g8. 75 - 100 mm. Hovever, the firing and slaking trials shaved
that although the colour of the ra~- material is mainly yellow,
vhite, etc., that of the slaked lime it pale purple 2r lilac,

Only test marketing vill indicate vhether this lime will find

“acceptance for decorative purmnoses. Though the colour sha1ld re

of no disadvantage for mortars for =masonry and rencerings, ‘the

fact that the rar material consists of 93% dolomite, CaCOB.MgCOB,

is very likely to mean that slaking vill have to te to lime

putty in deep slaking pits, unless precsure hycration, at &4 to

7 kg/cm2 (say 60 to 100 lb/inz), can'be earranged, Marketing of

lime as lime putiy may prove to te more difficult than for a

dry lime hydrate. It is recommended that a trial slakiag be done

as a putty under water and samples checked daily for efrundners

by .means cf Lime Quality Control Test No.6 (Appendix III) to

determine hov long it takes for the lime to become s»ound.
Mosnaneng dolomite, vhich fs a fine grained,nard marble, dors

not decrepitate vhen being fired but is fairly suscentible to

air slaking, more so than is Dichavana dolomite lime. Thus, it

should be discharged promptly from the productinsn kiln and slaked

fairly soon after to avoid deterioration duc to a*mosvheric CO..
[

Dipna~—ana Dolomite. This is a dark grey, fine grainrd, nnré,

compact dolowmite maréle from a location about 11 km sout’. of
Kanye. ¥hen cslcined this producrs a good luupn quickline., Thig
is lecs susceptible to air slaking than is Mashaneng do1imite but
it 15 still a *'quick slaking' lime,i.e. starts ¥#ithin £ min. Thise

rar» material also nas the ahove mentioned disadvantage tHat it

will probably require slaking tc lime putiy t» rrzove uncouncnese,

Also, the colour of the glaked lime, greyish-nurnle, is fven

darker than tne HOShane"v line.

Ny
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Metlciane Colcrete. 70 sanples vwere fired frow thr l2cations,

described under B. Geological Field Work, both within 2 km »*
detlojane, vihlch is 70 km south of Kanye. These ars lacalitirs

4 and 5 deccribed by Grosdz in hin Geological Survey Denartment,
Lobatse, (GSD),revort no. VG/26/81. They 2rc both drrerited ar
hardpan calcrete, the purer of “hich, l9cality no.4, iF freyish-
vhite and cccurring 1 km north-east of Ramah's store and only
150 m north of the road to Pitszne Siding. The average analvees
of Grosdz's eleven samples froa locality no.4 gave L6.%5 Ca0,
2.3%% Mg0 and 10.97¢ SiOZ. The silica is mainly as sand grains
or small pebbles; .

These calcretes produced white and yellewish lume quicklime,
i.e., no decrepitation, and it was quick slaking to 2 bright ~hite
lime vash. The presence of tne finer sand greins .vill-. be no
disadvantage in building mortars and straining tuae lime vash
through a fine cloth or fly mesh will make it acceptable for
decoration purposes. The casy accessibility of the location,
the reserves of at least 20,000 ms,vith wore in the area, as
vell as its perforﬁance, strongly recoamend tae naterial at
‘locality no.4' Metlojane as being the best knovn for locating

the next SRDA 3 t/d production lime kiln.,

B, Geological Field Vork

Calcrete. Folloving evamination of GSD report WG/2€/81, drscrib-
ing calcrete occurrences in the Barolong Farm$s arfa, it —as
decided to visit localities 1, 2, 4, 5, 9 and 10 described by

Grwosdz as being close to the road linking lMetlojane, Ramatlabama

ol

a..d Pitsane $iding. Other localities, 7 and 8 near Pitsane Molovo,
seemed not so attractive nor so rell located as, say, those at

etlojane, 4 and 5, or vest of Fitsane Siding, I and 2,

Localities 9 and 10 to the north and vest respectively of
Ramatiabama were ruled out on visual insprction and sizilarly
1 and 2 to tne west of Pitsane Siding vhich are badly r¥pised,
In Metlojane, locality 5 is being exploited by the Roads Depart-
men.. A sample vas taxen from slightly furtier to {ne northerest
and wvas fired in the test kilan at Moshaneng, flowever, by far the
petter deposit is locality 4, apnroximatrly 1 un nnr'n-eart of

Ramah's store and lying only 150 m 27 the norta sice of the rnad

]
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to Pitsane Siding. This is non-cultivated land - ith ~hite nr

rale grey nardpan calcrete exposcd at the surface aver 2n arca
15 1) P p

‘of at least 1 hectare. There are 2.5 m ex93sed in the tor of an

old well. sbout ten houses lie a short distance to the north of

the location. Access is excellent and the ground is fairly flat.

A kiln built there vould have to be loaded by means of a gantry

there being no place where the slope of the ground is acdequate

for building a ramp. The distance north to Kanye is 63 ka via

Mmathethe, which itself is 41 km. The main road and reilvay at

Fitsane Siding are 30 ikm to the east with Lobatse a further 21

km to the north of that. Rescrves are probably in excess af 20,000

m3, sufficient for establ _shing a 3 t/d kiln of the Mnshaneng

type, and more calcrete exists in the general area, 3
Tne price of coal fuel aelivereévto Metlnjane chould be no

more than the P36.00 that it now costs d-livered to the SRDA

brickvorks,and lime kiln, at Moshaneng. In January 1982 the cor‘s

were as follows:

¥oshaneng Jan.'82 Metlojane estimate(now)
ex-Morupule '
coal wuine Pll.22 ' ' P12.50
rail to Lobatse P9.15
rail to Pitsane :
Siding,30 km exira. Fl2.00

road to Moshaneng. Pl4.37

road to letlojane

3%km less. . P9.00
TOTAL: P34.74 P23.50
(nov P36)

The location of Metlojane in relation to narkeis and ‘ne

delivery of coal is shovn on the sketch map.

Grey Slate . 'Slate' ~hich the GSD suggests is a hard shale rather
than a metamorphic rock, is being quarried at Dipoiswana, 4O !lm

by road to the south-east of Kanye. The slate is heing evtracted

as irregular 'planks' and then taken by truck to MHT ia Kanye.
There it is split by hammer and cold chisel into apnroximately

10 mm sheets., These are either sold as such or else cut by circular
saw into tiles 150 X 150 mm, 220 X 220 am or 300 ¥ Z*00 nam.

e
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@ Calcrete decposit 1 km WE of Ramah's Store.

@ Additional calcrete resource 2 ka NV of crofer-acfs.

Neville R, H1i1l

Kanye, 15th Oc'ober 1132
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At Dirotsvana there are at .east tro active quarry exposurcs
wnere six men work in pairs. The c¢rosssectionsl dra*ing snovs
that the present extraction points ar- a fcv metres,
to the east of the crest of the low hill, rhich has @ scarp face
to the east and a long, shallow dip slope, at about 1o°, to the
west., Only about 50 m west of the guarries the dip 57 itihr beds
is very nearly parallel to the ground surface., Genernlly, the
location is a2 good one for the removal of stone, provided vater
is able to drain froa the rorkings through Joints and Trdding
planes.

The quality of'slate! stone being produced und-r *h:
present system is limited by the liftimg capacity of fach pair

of men. After removing the arprox. 1 m of fragmented snzle

‘overburden and little or no soil cover, only the underlying 1 to

2 m of rock is gquarried, as 'planks' up to a maximum of about
100 mm thickness. These are lifted out hy hauad and stacked on
the down dip, i.e. west,side to avait collection by the truck.
In the next 0.5 m and floor of the quarry the rock is less fractured
and it is sugzgested that it is this more uniforam, better quality
stcone that should be quarried. '

In addition to the well developed bedding planes, whiéh,
of course, facilitate the splitting by hand, there are also rome
near vertical (plunging 750 to the south) jnints run-ing an rov-
imately east-west., Though they are spaced more than a meire evart,
these joints vill greatly ascist in the removal of the stone as
blocks, vhich is the procedure that is recoamzenced ehnuld be tried,
The size of the blocks should be selected so that the dimensions
are a multiple of 150 or 220 mm, or slightly asr: to allov for
cutting. Soume of the east-vest 'cuts' can be along jaints, The
otners and the north~south cuts will be by a line of chisels or
by holes plusged with dry wood plugs vhich expand vien zdistened
and crack the rock. The depth of the block vill depend on where
the next bedding plane split has occurred or else on the navimun
safe vorking load of the tripod or derrick crane fitted vith
pulley and tackle. Probably blocks of 1l m X 1 m X 0.7 m, and
veigning around 800 kg, are vhat should be tried initislly.

These blocks vould then either he s-1it at thr quarry »r

else be transported to Kanye for splitting and cut'ing., The main
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advantage: to quarrying {nese rerular shaped bLlocks ir that

there vill bte wuchh less 'wastage! or praduction of 'offculs!

3

and otner irregular picecces for vihiich there ig lers ralers volue,

*

The slate industry is usually »ell knovn for the quantity »f
vaste rock prcduced in relation to tie shaoncd pieces. Ynere
possible these foffcuts! eshould be left at the quarry and the
relatively expensive transport element of cost shoulé be zimed

at moving the higner value preparcd naterial.

Red Slate. This is said to occur in at least tvo locations in

the Southern District. These are Moshupa, north of Kanye, ancd
Mogobane, to the east of Mosnupa and ncar to the Lobatse~Gaborone
road., As an intended visit there vas to take place the day prior
to departure from Kanye, the findings, if any, from that visit
vill be found as an agpendix to this revort.(In fact the visit ves

not possible),

C. Developnent of Line Quality Control Tests

The 3 t/d lime kiln nearing coampletion at Moshaueng, is
the first to be set up by SRDA/MMT, apart from the small 'Zomta!
kiln for testing rav materizl., At the Tequest of SRDA/MUT, a rcet
of tests has been compliled for monitoring the quality of lime mace
vith these kilns, The tests can be used for checking the suitability
0f a possible new rav material as well as for monitoring the
performance of the kiln in operation. The tests arrs devised aad
chosen so ac to be those that cawr be rerforumed —ith tne facilities
that can be made available as well as being aporovriate for the
grade of product and type of market. Apart from tne GSD ladoratory
in Lobatse, over 60 ka avuy, no laboratory exists iu Kanye. The
Rural Industries Innovation Centre (RIIC) in Kanye har a quali‘ied
chenist as well as soae analyticsl equipment such as a burette,
conical flasks, oven, thermometers, etc, Arrangements arc being
aade for cstablishment of a small laboratory at RITIC vhich then
vould be able to do the available lime deteraination (Tes' Ko, %)
and any othners tnat could not be nerformed at the kiln site, .

The simple equipment and reagents required are lirtecd in
eachi test znd the eizat tests, licted telow, are described in
detail ir ippendix III. |

1. Digree of calcination by vecight loss,

2. Reactivity by hydration teaperature-time curve,

e




P

e ko m e ea

e -

- 13 -

3. Content of coarse pariiclsz by sievins.

4. Cverall fineness comparison by bulk density.
5. Available linme by rapid sugar iest,

6. Soundress by the pat test.

7. pDegree of hydraulicity.

8. Colour of tie lime -ash,

Tests 1 and 2 are used to check the firing efficiency
of the xiln and the quality of the quicklime being sroduced
and can te performed at the kiln every 4 to 6 hours that quick-
lime 1s peing dravn. The recmaining six tests check the quality
of the hydrated lime and are suitable for assesring the praduct

of each kiln trial or production.run.

D. Lime Hydration

Tre original SRDA/MHT proonosal nas been to hydrate the
lime in slaking vits and then grind it. Unless some means of
pressure hydration, at 4 to 7 kg/cm2 or say 60 to 100 lb/ing,
can be devised and made by the SRDA or RIIC "orhksnops, the
dolouzites will have to be slaked under vater in decp slaking
pits for possibly as long as 14 days to lover the risk of
unsoundness. Then the lime wculd have to be s0ld and uscd as
lime putty.

In tnis author's opinion, the more suitable row material
is the calcrete,c.g. at Het? » and although this could te
slaked by traditional flo .2t fsra slaking, 1t would be
preferable to use a small ....nsnical hydrator. T:is cH1'd ke
say either a batch pan mixer or a continuous horizontal
cylinder hydrator. Rough skeiches have teen dravn for SRDA/MHT
to see vpnether it could te built in Kanye. Alternatively,
slaxing trials could be conducted using a building contractor's
mortar mixer, i.e. of the rotating and tilting 'coffre-pot!
type. |

In 3RDA3 Building Materials Production Viability Study
of January 1982 it vas envisaced that the lime would be =old
in 50 kg vags, at a price of P2.40 each. It iz racommrndrd that
25 kg bags be used as for lime 50 kg rops vill he o0 tulbky to

handle.(Thz prorosed selling nrice o7 P2./0 for 50 kr is very

o 33




lov coupared vith prices rclsz here).
In the calcuiation of yield oFf hvdrate upan hvérstion of

of the quicklime, tite SRDA Viability

n

tucy uzes 2 factor »f
1.333. This assumes that the quicklime is 100% Ca0, though, and
a more realistic yield of marketed hydrated lime »auld he 1.C
t per tonne of quicklime.

Finally, it vas learned that-the Botsvana lirat Comaisrion
(BMC) tannery is importing lime, During a visit to the tannery
the cowpany said it consumes 180 t/y of vhite tuilding lime
imported from Souti Africa. Though the vrezence of magnesiun
nydrox¥ide and grains of silica in SPDA lime nizht not e
objectionable, there vas strong preference for vhite lime, as
othervise it vas considered that the hides wvould kecnae stained.
BMC has a small pilot vat available in ~hich it is »illing to
carry out trials to check the de-hairing performance of sny

lime samples that SRDA ~ould like to subnit,(See Apvendiy V)
E. ZRrickrorks

During visits to jioshaneng to conduct lizme firing trials,
visits were also made, vith the countcrpart, to the nevly establiched
fired clay brickvorks in the village. The present system of slovo
moulding produces a very vet, soft brick vhich hes nmany dis-
advantages. It tends to distort on demoulding, sticks to stones
and other dirt on the drying shed floor, takes longer to dry and
and is very susceptible to drying shrinkazge cracking in vindy
conditions. Fortunately, the Moshaneng clays h;ve a relatively
moderate drying shrinkage, about 5% as aeasured on dried bricks
being placed in the clamp and the firing snhrinkage is only a
further 1% approx. Othervise, vith no means al prercent of
preventing strong vind bloving through the drying shed, one =nuld
expect much more of a cracking problem vith wet slon moulding,

Lttempts vere made at sand moulding but the clay vas too
wvet and when sand ras added to make it drier, it brcame too
weak and unable to maintain its shape rhen being relecased from
a steel mould. Photographs of succescful sand moulcing by nand
being practiced in southern England and elsernere nave oren
shown to the counterpart. It has been agrnecd that sand moulding
%11l be adopted when the prezent production system har settled

down., In the meantime, it is recommended that simnle baifles be

araca
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crected arosund the drying floor on windy days,
The drying shed flocr eould be made smoother by aonlying
and roliing a 1:3 mixture of hydrated lime and novdered underfires

rrick.
IIT. SRDA/MAT

The Southern Rural Develovment Associantion vas established
in 1979 and has its base in Kanye. Tiere it oJnerates a vholeeale
outlet, sales van, hardvare, sorghum mill and extensinn services
for collecting and marketing vottery, baskets, ete., snoe

roduction and, in 1983, forestry. S0 far six trusts have teen
P ) )

"or are in the process of being set up as legal entities, Five of

these are established in villages in the District and run grain
nills, concrete block production and so on, The sixta trust,
¥Mineral Holding Trust, st-rted operating its projects in Fetruery
1602 and is to becomz legally establisned in Hovember 1932,

MHT has acquircd the zmining rights to deposits of slsate,
dunps of vaste dolomite and dolerite for the supply of stone for
terrazzo, rcad and other building vdrk, talc *hich als» nccurs
in mine dumps, clays for brickmaking, limestcone for lime manu-
facture and minerzl iron oxide for red and yellor pirment.

Funding for SRDA kas been ty the Friecdrich Ebert Foundatiom
(TEF) of the rederal Rervublic of Grrmeny v7ich also rreruits a
team of advisers., MHT has been establicned vith cepital of
around P2C0,C00 supplied oy USAID, FEF, the Dutch Government and
SRDA itcelf, the latter having a 517 controlling interest,

Under a Zoard of Trustees, MHAT has an Executive Comuittee
which includes the Chairman of the 3oard of Trustees, tne FTF
representative, the HMET technical manager, the Secretary of the
3%ard and repregentatives of Bots ana Ceveloument Cornorntion
(38DC) end Rural Industries Promotions (RIP). In Appendix II
are sntort csumnaries of the present MiIT projects, These ranpe in
capital investment from P6,700 for the slate to P39,000 for the
lize and F57,000 for the terrarzo and road and building stone,

Although too soon yet to assess the econonie succerg Hf
all tiese activities by MHT, it is cvicdent that they are teing

vignrously pursued. fany creative Jjobs have Tien rstablished nnd

-
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locally produced aaterials are becduaing aveilabvle, roaetimes

)
displacing i*tens tiabt vould 2tier-icse hewe t2 %o iasorted ang
even obta.ni - export crders, to S-uth 4fricz, as well,

4T 300. as an activity has becoae nroverly estiablished
and adble tc ‘emonstrate that it can continus "ithsut further
financial and technical support from SRDA, FEF, etc., then
there will e the poszitility of selling the Operaﬁian as
a going concern to an entrepreneur or lezse it to a co-overative
or some othsr arrangeument,

These brief details are given here as it is considered
tnat the work of SRDA/MHT in the industrial rock and mineral
and buildirg material field saould receive wider recogenition.
It may act as a model for sucn develonaent in other Dirtricts
of Botswana as vell as outside the country. From this UNIDO
adviser's experience of assignments in trn previsus countries,
very oftcn the field and laboratory vork, mavs azné reports and
other good vork of geological survey departments is not teing
used in the best interests of local people. Thics is necause
those vishing to-vork in =zining of the non-aetallic rocks an
minerals and local production of building amaterials, etc.,,
kaolin, grapaite, talc, and so on *hich tend to te very much
smaller orperations than is the case =ith metallifersus minia
do not have the tecanical and entrepreneurial/managsrial atility
to get started and make the venture a success. There is the need
in the non-metallic sector for°bodies such as SRDA/MHT to be the
catalyst and fill the gap existing vetrcen ééological findings
and self-safficiency in building materials and other non-metallic
mineral products which are tasic to domestic living requirements,

The bulky nature and relatively 1lov cost of tlese matrrials
ncans that they cannot vithstand nore than f2irly short haulzee
distance, eitner for the ra¥ ma‘erial or the oroducts., Ae the
element of ftransport cost rises with hirher furcl vrices, so there
vill be more local production, that is more small zcale mining
and wincral processing vwhich can be vasecd on cguite small dewoesite,
In turn this provides wmore ousiness and employaent o-porrfunities
irn rural areas, vhici makes 1t more attractive for neonle to live
and work there rather than mirsrate to the cities,

Accordingly, it is recosmmended that UNDP/UNIDO and o*her
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funding orgenizations should take notr of the work of
SRDA/MET in developinsz these activities in the industrial
roci and mineral [field and consider to vhat extent they may

be applicable in siuzilar situations elserhere,

IV. FUTURE WCRK PROGRAMME

The further technical ascistance to SRDA/MHT, and
eisevnere in Botsvana, in small scale mining and aineral
processing will be provided by an incustrial minerals nmining
engineser wno will be working vith the Cotswana Technology
Centre (BTC). The expert fully supports this proposal and does
not consider that it will duplicate the vork done by the Geol=~
ogical Survey or hires Departnments, though close liaisoan with
them will be beneficial to all derartments working in this
field. The person recruited vill be 2ble to takes advantage of
the information and other services ot the nerly foramed African
Regional Netvork fer Small Scale Mining, tased in Lusaka.’

It 1s recommended t.af UNIDO <chould consider “hether a
UNIDO expert or associate expert can be recruited to “ill the
avove post of Industrial Minerals Mining Engincer at BTC. In
fppendix IV there is a draft UNIDO Job Descriniion for this vost
compiled from the data supplied by BTC. It is presuzmed that
initially, at least the BTC appointment 7ill spend =-me time
based in Kanye to furtner develop the SRDA/TIT mineral taced
projects. Improveument of the system of slate querrying is one
+OD &nd anotizer will be implenenting the IT-IS/TGS nrondsals #
for procegsing the- talec.

Apart from the foregoing, it is not considered that any
further follow-up work,by UNIDO, to the present nmicsion is
necessary. The chemist at RIIC is fully competent, ~hen ner
laboratory is set up, to carry forvard and implement the
proposals made in this report (Appendix III) for the Quality
Control Tests for Lime.

* the contact is: V.B,Sikombe, Mindrco Small ifines Lid.,
P.0.Soy 22441, Lusska, Zanbin,
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Post title

Duration

Date required

Duty station

Purpose of preject

Duties

.

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

1.

2.-

3.

UNIDO 23 April 1982

Reguest from the Government of

BOTSHATA

JOB DESCRIPTION
RP/BOT/82/002/11-01/32.1.B

Non-metallic Mineral Geologist

1 month T

As soon as poscible

Gaborone, with travel within the country.

-

To facilitate the assessment of the relative merits of projecis
for the manufaciure of mineral pigments, slate, gquicklime,
clay bricks, building sione and syenite.

The expert will be attached to the Scuthern Rural Development
Association (SRDA) under the Ministry of Commerce and Indusiry
and will, specifically, be expected to:

Assist the SRDA in an .assessment of the Fesults cbtained oy
geologiczl raw material surveys and related lzboratory investigations
and their inierpretation as a basis for a set of feasivility siudies
for the manufactures in question.

Advise on general aspects of the mineral processing operaiicns un
consideration and particularly on gquestions related 1o raw meter
quality and co-operate in the finalization of the feasibility
studies to the extent the time permits.

der
al

3
pS

The expert will also be expected to prepare a2 final report, setting
out the findings of his mission ard his recommendations to the
Government on future action which might be taken.

V.01-3310r

Applications and commuaications regarding this Job Description should be sert to:

UNIDO, VIENNA INTERNATIONAL CEN

Project Personnel Ruecruitment Section, Industrial Operations Division
TRE, P.O. Box 300, Vieangs, Austria
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Qualifications

{.anguage

Background information

APPENDIX I (chnt- Ted)

Ceologist with specific practical experience in evaluating
non-metallic minerals in respect of their suitability for
industrial processing.

English

There is a promising potential in the Southern District for

the procduction of building materials from :minerals found in the
region. The Production Development Committee (PDC) is very
interested in promoting small-scale labour-intensive mining, especiec!
since there seems to be a potential in its communal First Develouﬂevu
Area. The SHDA has teoen identified by the FDC as being the most
appropriate body in the disirict to implement the project. It is

in line with the SRDA's objectives of rural employment creation and
using local raw materials and they hold the rights frem the Land
Board for a variety of exiraction sites in the disirizt. The

SRDA currently nhas two small projects in this field; slate stone

at Dibajakuena and mineral pigments at Selokolela. There is much
scope for improvement on these two projects and given this financizal
support to do through investigations these would be consolidated

- before doing any furiner exploitation.

In addition,there =re other mineral degcsits which have been located,
with the help of the Geological Survey, in or near the following
villages, which could be exploited for the production cf building
materials, on a small scale.

(a) Phitshane Molopo and ietlojane — calcrete for quicklime
roduction (and possibly for the manufacture of low-grade cemer?i).
)Y )Y ) .

(b) Diabo and Digawana - drick clay

3

(¢) Moshana - building stone and dolomite and dolerite fer producin;
terrazzo tiles

[&

'(d) Letlapana ~ syenite for the production of wall tiles and building

facades. -

]
prove tc be feasible, the various projects then establish
provide employment in rural areas where there are few alt
sources of employment. After successfully establishing vi
projects, the SRDA would seex *to divesti them to local ent
of organizations while still providing marketing and tecrh
assistance when necessary.

Should the production of the above-mentioned building matle
ﬂ
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APPENDIX IT (1)

MHT PRCJECT SUMMARY

LIME MAIUFACTURE

Hydrated line 1188 tr/y

Local obuilders in Southern District. Also as far as
Gaborone. Tannery in Lobtatse imports 130 t/y.

Total 1980 imports said to te 5,649 t. Pieseible annlications
for acid soils and in road stavilization,

Total capital projected Jan.1982: $39,031.

11 to 13 full time.

-~

polomite in mine vaste at }{oshaneng from asbestos aining.

Is hard,compact dolomite marble,many thousands 5f tonnes of
rock already mostly to appropriate size for feeding lime Kkiln,
Other dolomite deposit at Di»nawana,ll km S. of Xanye. Also
calcrete at Metlojane, etc.

the waste dolomite is selected according to the cize to be
burned. Then fed-alternately =ith Morupule coal as fuel, in
approx. proportion 1 of coal to 3 of limestone by veight, into
top of a cohtinuously operated vertical sha‘t kiln, canescity

3 t/d. The quickliﬁe is then nydrated «ith vater, n-e-evazly to
a dry nydrate by mechanical hycrator, or else Dy nrecsure
nydrator or deep slaking pit if magnesia is causing aasanadners,

A set of 8 Lime Juality Control tests: On the quicklime:l)cerree

of calcination by veight locs.2)reactivity by temo/time curve ¢

nydration.On the nydrate: 3)coarse particle conten! by sieving,

4)Overall finess by bulk volume., 5)Available lime content by RST.

6)soundness by pal test.7)Hydraulicity 8) Colour..

sosnareng dolomite,ra” material selected for first SRDA kiln,
makes pale purple or lilac hydrated lime. MMay nave to ve
marketed as lime putty after several days slaking.Ready crushed
rock at (loshaneng is a tig advantage if lime can bte marke'ed.

The tetter prospect for lime m=king is using calcrete a3t vetlajane, !

Moshaneng kiln avaits arrival of imported re“ract!ory hricks “or

kiln lining. Alsc development of hydrating method not setfled,

Qctober 1982,
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Fired clay bricks, hand made 220X110XAS nmm.

1500 to 2000 a day planned for first tvo years.

2500 to 3500 by tue end of the second year.

Southern District, radius of 50 km, could include Lotatise,
o other local clay brick production, To compete vith ecra=nt
based blocks and 'bricks'. Sale price of Moshaneng bricks to
be P60 per 1000 for harder blue bricks. PS4 (now PEQO?) for

the red fired bricks, less hard.

Capital cost of plant,equipment,buildings and contingency vas

forecast in Jan.'82 to be P18,215.

Usually l4 at present, full time, at P3.20 per day.

Shree clays from the Moshaneng area, including tvo on site,
Lov drying shrinkage - about 5 to 6%, lov FS ~ about 1%.
Probably adequate resources for cmall scale praductinn.
Coal fuel from lorupule at avprox. P36 /t, tH Moshancng.
The clays are blended and soaked overnight ia a pit. Tucn

being pugged by a manually overated vertical oug mill and

slop moulded in a 4-gang vooden brick mould., Driec for trd> rfave

in a drying shed on the floor then stacked in hacks.Fired by

coal in a clamp. 100 kg of coal per thousand oricks.Tnen

rectacked and some taken to MHT Kanye for sale there,

none at present . Bricks graded according to colour/hardness,

Drogucticl process has not yet settled dovn to prersent
systen. tet slop moulding and lack of vind 2rezks irs causing
209%? breakage due to snhrinkage cracking.A switch to cand
moulding would imrrove oproduct quality and reduce hrenkagre,
Unnecessary nandling of bricks froa the clamp be‘nro zale

can be eliminated by selling direcl from the clanmp,

production and sale of slop mdoulded stock bricks has

veen e¢stablishec, Prospects are gond {or pr?du%iion 2f
better quality bricks vith the gnnd clays nvai?aLTr.
Iresent production rate ic 1500 tH 1600 2 doy, Clasn holds
15,000 to 20,000 hricks.

Cetober 1942,

.
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TELRAZEO CHIPS BUILDING AKD ROAD STOINE
Terrazzo chips, various colours, 3 - 7ma and 7 - M.

Crusned dolerite for road abd building stone.

In Rotswana and also S.A., for irrrarzo chnips. P45.CO0.

Used for terrazzo tiles,exposet paving and concrete ‘=mca‘dres,

Puilding and road stone in Kasnye arca. Tirre is a rcrushed sinne

z
plant in Lotatse. P12.00/n”.
Capital cost estimatez in Jan.'062:

Terrazzo: P24,000. Building stonr: P72,8.0

verrazzo 8 and road,building stone 12. 0* those 20, 8

vould be on the crushing plant.

#ard, tine grained dolomite, in various colours, yellaw,
vhite, etc., exists in large quantity as ready crusned aine

W

vaste at lMoshaneng. Resources adequate for many years.

fhe stone is to te vashed and sorted by hand at [Moshaaneng.
Then to be passed through a jav crusher and a Kennecy
Gyratory Crucier to produce eguidimensional chivs for
terrazz0 vork. Blocks of dolerite from near the old astretns
mine dumps vill be blasted and crughed for use as r~ac and
concreting material in selected sirec grades,

By visual inspection of the terrazzo.

Apperas to be a good market for building stone ar alreacy
local contractors are paying F15 t» load tie mine wacste
onto their own trucks,

Jaw crusher and pyratory crusher, purchased recond hand

from s.A.)nov veing installed at loshaneng.

Octorzer 1982,
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APPEIDIX IT (iv)

MHT PRCJECT SUMMARY

SLATE

10 mm thick cut tiles:150, 720 and %CO mm square.

Irregnlar stones. Offcuts, Grey 'slate!,

Slate from S.A. is sald at P16 to P2S / t.
Francistown slate is Pl, /t. SRDA sells irrerular
slate at P8 /t. Floor tiles, cut to size, sell for
P?7 /m3 in Gaborone. In 1381 SRDA sold 210 t.
Capital and contingency cost forecarct in Jan.'82 t»
ve P6,723.

6 part time in 3 teams of 2 in the quarry a: Dirotsrana,

3 full time, at MHT Kanye, etc.

A hard, fissile chale, dark grey, occurs at ths sur’ace
at Dipotsvana 42.5 km south of Kanye., A minimum »f

50,000 mj exists there and probabhly very much =more, .

The 'slate! is ertracted by means of crowbars, chirels
and hammers as irregularly shaped 'planks! un tH 2
maximum of.avprox 100 mm taickness.Thar eize (t:ic-neers)
is limited by the strength of each pair of 7en. The1 by
truck to Kanye 'here it is split ty hanmmer and c¢nld

chisel into thinner irregular slabs, 301e igs €71¢ in that

form, other is savn by circular sav iato tiles.
None seen. The vastage of ra” material, ater *r=nemort

to Kanye appears to be nigh.

The quarrying and processing procedure ne-4 to be
changed so that wastage (amount of offecut materisl)
'is reduced at Kanye. With the help of rimple *rinnd

of derrick cranes the mea should cut and 1ift st

regular shaped, thick blocks. These vould be sacicr tn enlit

vithout breakage occurring,
Juarrying proceeding on an irrepgular basis, Resular

hand splitting but no reiular nrofuction o0f egovn tiles,

Cctover 1932,
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ATPENDIX II (v) i §
I
MUIT PROJECT SUMMARY E
[N
¥
TITLE RED AND YELLOW MINERAL PIGMENT F
%
PRODUCTS Red 'nd yellor mineral iron oxide pipment in
500 g and 1 kg bags. é
5
g
HARKET In floor screeds, ctc, In Bots ana and pIsr1ikly alro
in Mafeking and else~here in S.A., The Bots ana market ;
estimated to be 1500 kg a month, and 2000 kg a 41o1th ﬁ
to sell in S.A., In Botswvana: red Q0.uL Pula /kg,

yellor 0.40 Pula /kg.

PRRSONNEL 50 part-time digging the denodsit and nounding the

pigment, 2 full time,

\

RAW Red and yellor iron owxide mucstone at Sel»okolela,
MATERTIALS 22 km vest of Kanye.The red contains 55 % FcZO3 and

A R T e cacha Blanalen aa ALK o 0L,

the yellow 35 % . At around 2.5 t a month there would
be a few years supply, accorcing to the GSD.

FRCCESS Mudstone is dug from pits. Scrrcened, selrcted and
pounded by hand at Selokolela. Bought by the basket by
SRDA(MHT) and packed into 5C0 g and 1 kg bags.

QUALLITY Coarse particle determination. i.e. % rrtoined on
CONTROL 0.063 mm.
ASSESSMENT Life uncertain. Provides =art tise ranloyment for )

many villagers. Samc ~astage by broken plastic bdarc

vnich have to e re-filled.

B T e e T T Rk it et RER I L EX BT N 28

EREIENT Trommel screen being set up to ianrive “ineners o- :
STATUS pigment, b

MW e

Date: " Oc=ober 1982.
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HATERTALS

QUALITY

CONTROL

ASDESoMENY

PREZENT

STATUS

Date:

TALC

To be miilled, refined talc for cerriic 277 v e bhle

other =zpplications.

Ceramnic industries in S.A.

12.

Dumps of to gracdes of talec 2t the 0ld Marelane t2lc

mine of Ceramic Industry (PTY) Ltd.

The luaps of talc arc removed Y picks 2nd shovels 2n¢

then trimmed by small axes to c¢lcan off dirt,

Market already exists in 5.A. for rav talc, Uvgracing
by milling and beneficiating is losical means of getting

added value, Reserves not seen.

Samples collected by T. Vels of IT-IS ars t2 be ecrereed
by IGS to determine appronriate metnod for =roacecsing,

Sales of rav talc rock to S,4., hnve bera surmencer,

Qctover 1982,
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QUALITY OF THT HYDRATED LIHE

A. TESTS Oif THYX QUICKLIME DURING KILN OPRERATION

Test 1. To determine the degrec of calcination of the limeston-,
by determining percentage weight loss,
Test 2. To assess the reactivity of the quicklime, by

Test 3. To check the fineness by determining the proportion
.f coarse particles by sieving.

Test 4. To compare the overall fineness -by deterainiag
the bulk density.

Test 5, To determine the content of a2veilable lime, by the
Rapid Sugar Test,

Test 6. To check the soundnees 2f the lime, Ty the nat test,

Test 7. To test the degree of hydraulicity of the lime,

Test 8. To compare the colour of limevash made using 7ifferent

MNote: Tests 1 and 2 can be performed on the tatchec

drawn every 4 to 6 hours so as to monitor the

TO COMPARE. THE

determining the tenperature v.time hvdration curve,

UALITY OF

Th

o
-4

HYDRATTD LIME

limestones ac rav material.

performance

of quicklime

oo,

of the kiln during firing trials, as vell ac feor periasdic

checks during production runs.

Tests 3 to 8,

used for comparing the quality of the lime made, either

inclusive, as vell as Tests 1 and 2, can te
b ’

wnen carrying out kiln trials or vhen tecsting di““erent

o Wb gaa i

sources of rav material.

et =

P S LR LA P

Cepm— v e




o A e wdeabie s e

——

[P UURIAIS PR

o

————

A e - m——— =

Caution. This method vill give satis‘actory rrrults nroviced that

LIMNE GLLPDCL TRAT No. 1. - 23 -
TEST FCR TPE DEGPRE OF CALCINATION OF A LIMESTAYE !

(and rreportion of unkurnt material)

This test is used as a means of monitoring tinr perfyr-ance

of a lime kiln. The guicklime that ic discharged every f t. £ y

v

is weighed and compared rith the original weight of the limer

4
rianre,

If the carbonate content of the limestone is knovn then tc proysl .t

weight loss obtained can be compared vith that maximuea vhich is

theoretically possible for that linmestone,

AFPARATUS
Steel bucket, capacity 10 to 20 litres or 2 to 4 galiams,

having a straignt, level top.

Scale, weighing to at least 25 kg or say 50 lb,
METHOD

"oigh the bucket empty (Wb).

Yeigh the bucket filled to the top vith vieces of limecstone
of the size that are to.be burned, (wl).

Weigh the bucket filled to the top *ith lumps of the quicklinr.(wg)
Obtain tvo more values for WZ, and take thr average,.

The the percentage veight loss of the limestone is given by:-

Wl - WZ

X 100 = WIS = ¢% vreight loss,

"

v’l - Nb
This figure can be used for comwvaring the eflect of changing

parameters, such as fuel : limestone ratioy size of limestone frecd,

etc.
Supvose the content of CO2 in the limestone, 11 thne calciun
4
and magnesium carbonates present, 1is (CC% . -
Then the degreec of calcination can ve exprecsesd as the
proportion:
Wi, % . .
== = degree of calcination.
CC %
on WL . ) ’
yitien e = 1, then the limestone has teen fully calcined,

The proportion of unburnt matrrial, as carbtonete £till in the

product, is given by:-

CC % = VL % = 9% unburnt carbona'r,

the quicklime has reaained as lumps, of a»orovimatcly the reme size

and form arn the orininal limestone feed,
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METEOD FOR ASSESSING THE REACTIVITY OF A QUICKLIME
A
(%

Tre procedure makes use of the fact that the slaking of

o

mnerature v, time curve)

quicklime, with water, to produce kLydrated lime ic an evothernic
rcaction. Lize that has been softly burned, i.e. at a temoerature
maintained just long enough to calcine tne limestone i.e. to re-ove the
€O, froa the CaCO3 and leave quicklime,Ca0O, will react raridly vith

waier and produce calcium hydroxide: CaQ + HZO = Ca(CH)2 rlus neat,
Lime made by burning at a too high temperature vill ke hard turnec or
overturned and be either slow in hydrating or eveﬂ non-reactive,

By comparing the rate of evolution of the heat of hydration,

the reactivity of sample; of quicklime may be compared,

APPARATUS
‘Ho.7 mesh sieve (2.83 mm).

Thermos flask Al n a pestle and mortar or

Thermometer reading to at least 106°%. other means of crushing

Clock or vatch with seconds hand, the quicklime to pars the

Scale to veigh 50 g to + 0.5 g. No.?7 mesh.

AETEOD . -

Take several lumps of fresh quicklime and brrak them in a nestle

and mortar, or by hammer on a clean surface, into small fragments, Take

a representative sample, by cone and quartering or use of =2 riffle,

until 100 to 200 g remains. Pass the whole of this samnle through a

No. 7 mesh sieve (2.83 mm), grinding up the oversize , re-sieving znd

repecating. (It is important that not just the outside, calcined portion

of the quicklime lumps passes the sieve but also any underburned corr

as well as other,harder material such as any siliceous rock fragments ).
Carefully weigh out 50 g of the passing 7 meeh quicklime and

put it into a thermos flask in vhich there is 170 ml of vater at the

normal prevailing water- temperature. If it is,say,ZZOC, then the

vaier temperature should be brought to that temperature,if necesrary,

be fore adding the lime. At one minute intervals note the temnerature

of the water, keeping the lime-water mixture gently stirred’with the

thermometer,

Record the maximum temperature observedand the time that it - as rrached.

Continue taking readings for 24 minutes, To compare rectivities rranhically.

plot the temperature readings on a graoh to ottain trmverature v, time

curves.

o T2
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(sieve =mecihod)

When guicklime is hydrated, the product i.e. slzked ar hyv-rated

ime, is norsally a very fine, voluminous, soft povder rhich i
quite fine enough for its many uces. This is providing that the
material is actual lime hydrate, Ca(OH)Z. Because the origins=l
lizestone is szldom pure, and part of the limestone manv have been
underourned so leaving some limestone 'core' vhen hydrated, there
coarser particles can be deleterious and should be removed. To
check on the proportion of coarse material still remaining in the
hydrated limec, after screening, milling, cycloning, etc., and
be fore despatch of the product to the customer, a simple quality
control check is to determina the amount of material that is

retained on tvo selected vire mesh sieves.
APPARATUS

No. 30 mesh sieve (600 microns).
No. 200 mesh sieve (76 microns).
Scale reading up to say 500 g with an accuracy of 0.%5 g.

* or coarse laboratory balance.
METHOD

Take a recpresentative sample of the hydrated line.

Peduce it in size by riffling or conc-and-quartcring to betwren
100 and 200 g. Weigh this_ lime. (Wl).

Sieve the vhole of the sample through the No.30 and H0.200
mwesh sieves and veigh the amounts retained on the tvo sieves,

and WZOO’ respectively.(As a cueck, veigh also the remain-er

W
50 r
that passee the No.200 mesh.).

Calculate the percentages retained thus:

¢ retained on No.30 mesh R
=== X 1C0

% retained on No0.200Q mesh = Y200 X 100

'.ll
"1
Check that H}O + w 00 plus the ~eigit of the material »arrin
the No0.200 mesh agrces \ith the original -eignt, Wl.
Some Svecifications: No.30 9,200

Hydrated nydraulic liwe,ASTM Cl4{l, Not more than Not more than
0.5% retained. 10% rectzined,
ifycdrated lime for Suyar Manufacture., 987

(Bureau of Standards, USA)
vill nace the =¢ch




A MPTHCD FOR COMPITING THE OVERALL FINENESS CF BYDRATTD IIVES

( by Tulk denacity)

One of the properties o0f hycdrated lime that makrs it 2 valuable
component of building mortars is its plasticity. Lime not only
improves the plasticity, or vorkability, of a mortar tut it =21-9
increages the water retentivity of the mix. This is because the
specific surface area of lime, around 13,000 cmz/g, is nauch gr:a*rr'
than that of Portland cement vhich can be only 3,200 cmp/g. The
specific surface area of the other mix component, sand, is much
lower still, of course. There are various methodz for determining

" the plasticity properties of fine powders such as hydrated lime and
mortar iixes, inciuding the use of a flow table, etc.

When one vishes to compare the specific surface area, or overall
fineness, of powders made of the same mineral substance, or having
clcsely similar specific gravities, the bulk volume of the uncomnacted
povder can be used. The method has been apvlied by Robertson t»o

diatomzteous earths.

APPARATUS
Bucket or other plain, flat top rccentacle, 10 to 20 litres
capacity, or say 2 to L galloums,

Scale weighing up to 25 kg, or say to 50 1b.

METHOD

feigh the bucket empty. (Wb).

VWeigh the bucket filled to the brim vith wvater. (Wb+w)

Hence determine the veight of water: wb+r - Wb = WT.

Dry the bucket and fill it to the brim vith the hyfrated lime,
For ezch determination, use a uniform procedure for filling the
bucket, eliminating any possible large air voids by tavpning the top
of the bucket a set number of times vith a piece of vood.

Weigh the bucket full of lime. (wb+l) . The veight of lime is
then: 'I',!b+l - "”b - wl.

As the density of vater can be taken as being 1 g/ml, then the
volune of the bucket, Vb' in ml, is the same acs the veight of vater
in the buCket, ‘v'!' ’ in g’ ioec V = V!' .

v b ¥ W in g

Then the bulk density of the lime is given by: "1’ -

v in ml

14
For commercial hydrated lime this vill be b

around 0.575 g/al, or 575 kg/m°.
Yalues obtazined by tnis orocedure for other martar aatrriale are
likely to be: OUrdinary Portland cement, aoorox. 1400 - 1.50 kg/m7.
b Silica sand, for building use, apnrox. 1675 kr/mi
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LIiZ CONTRCL TZST No. 5.

DETERMINATION OF AVAILAZLE LIME BY THT RAPID SUGAR THEST

The following is the procedure snecified by the ASTM. Boynton
(p.492, The Technology of Limestone and Lime, Wiley, New Tork, 138€)
considered it to be the simnlest, most evpeditious nethod and equal

or superiour in accuracy to other methods.

APPARATUS

300 ml Erlenmeyer flask i.e, a conical flask, having approz.

volumes marked at certain intervals .

100 ml burette, with stand. (A vooden stand can be made locally).

Balance, capable of weighing 0.85 and 0.5 g tc an accuracy of
2%, i.e. to 0.0l g. Also a No.l0O mesh sieve,

MATERIALS
Co2 free distilled vater, if available,
Hydrochloric acid (sp.gr. 1.18). 15.7 ml per litre of dist,vater,

Anhydrous sodium carbonate, Na CO3. 0.85 g.

2
Methyl orange indicator,
Phenolphthalein indicator. 2 drops,

Sucrose, granulated sugar is satisfactory. 15 g.

METHOD

Take 0.5 g of -100 mesh lime and brush it ianto a ?CO ml Erlen-
meyer flask containing 20 ml of CO2 free dist. vater and sftooper the
flask. Swirl and heat to btoiling for 2 min., Add 150 ml vater and at leart
15 g of sucrose. Stopper flask, shake at intervals for S5 =min. and allow
to stand for 30 min. to 1 h, Add 2 drops pnenolpnthalein, w2ch dovm
stopper and sides of flask with more pure rater, then titrate in the
original flask vwith the standard HC1l soln.’ Add about 905 of the
estimated amount of acid before shaking the flask and taen compiete
titration, wich the final acid teing fed slorly until the nink e¢olour
disappears. Note the reading: 1 nml of the acid soln. is rquivalent to

1% available lime expressed as CaO,

* Standard HCl solution: 15.7 ml of HC1l (sp.gr. 1¢18) per litre of
CO2
of anhydrous Na.,CO, with methyl orznge as indicator, s35 that this amrmnt

2773

will neutralize evactly 90 ml of stan<ard HC1 soln, In 2djusting for

free distilled vater. The solution is standardized arainet 0.89% g

this, add more vater if it is too strong or mnor-c acid if too weak,
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A SINPLE Tu3T FOR CURCYING THE -SCUNDHTSE OF HY CRATED LIUE

: ( pat test )

Ahen g calcitic limegtonz, i.e. consisting 0f calcium carbonate,
CaCC,, is calcined to Ca0, quicklime, and then hydrated with water,
the ccnversion of calcium oxide to calciua hydroxide, Ca(OH)a,
proceeds vithout much delay providing the lime has not been over
burned, QOverburning causes the calcium oxide to devnlop larger
crystals vhich arc slov to hydrate., If this hydration takes place
in the mortar, then the btrickrork or rerdering may suf‘er damage
due to the volume increase that takes place as the hyfrate is
formed. There is greater risk of the lime bYeing unsound if it has
been made from a dolomitic limestone, i.e. containing crystale of
dolomite, CaCOB.MgCOB, in addition to calcite,CaCOB. The quickline
then contains not only calcium oxide but also magnesium oyide or
periclase, MgO. The hydration of this to magnesium hydroxide, or
brucite,Mg(OH)a, is much slover than the hydration, or sleking, of
calcium oxide. In the United States, lime made from dolonitic lime-
stones is now the preferred lime for building purv»oses, but this
has become possible because- of the installation of autoclave or
pressure hydrators that force the reaction to com=nlction. For the
typical smaller scale lime making industries in develcping countries,
in many cases it is still necessary to slake dolomitic lime a2s a lime
putty, keeping the saturated lime covered vith wvater in a drep slaking
pit, for as long as 14 days, or until all the magnesia hae hyfrated,
(Such slaking also improves the plasticity of the lime. In A.D.79
Pliny the Elder advocated that no lime should -be usred until it had
been slaked for three years). .

The folloving very simple test can be used to check vhether any
unsoundness remains in the linme.

AFPARATUS

Some vatch glasses or discarded saucers,

A palette knife or other broad-bladed,round-enced knife,

An impervious smooth surface such as a sheet of plate glass o2r slate,
METHOD

Mix the hydrated lime with some vater into a stiff paste on
the slate surface, using the palette knife. Fill the saucer vith the
paste and draw the knife across the surface to leave a smonth, flat
surface. Leave to stand on the vorkbench, i.e. indcors, and obsrrve
the condition of the surface. If the surface developg 'nitting and
popping! then the lime is adjudged to be unsound. The limr ghoald be

examined daily for up to four veeks,

v ke
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TEIT FOR LYDRAUVLICILY CF LIME

This test detersiues whether the 1linge is atle Lo harden under
cater and tiius nave a2vrlications as a biading matorial for ure in
agueous envircenments, such as the linings of irrigation ditches,
as well as for the ucual uses of lime in building,
fouinment.,

Curing tank »ith vater at kno'n , constw*tlzm“irnt'tcappratura.

Plain brick amoulds, e.g. 225 X 110 ¥ 55 am a2927rox.

Siuple Z-moint oad device for c¢oHavaring bending slrength of

briclk sized pricas.

Grocerts scale for —eighing up to 1C kg of sand |, ale~ linme,
Yethod,

Hydrate the quicklime to a dry povder, Remove uncerturnt core

~and other lumps by sieving through a coarse mecgh e.g, 3/8th inch

(9.51 mm) and then through a Ko0.30 (C.Zum) or N9.35 (C.S511) arsh

sieve.

veizh out one part of the lime and tiiree parts o7 dry ,siancnarg,

buil ling sand (100} paszing 3/15th inch sieve, 4.76 um, and mostly

beticen ¥o.7, 2.4Czma and YNo,100, 150 micron, sirfves).

and add only enough vater to make 2 stiff paste, (Frefrrarly note

Miv toagether

the wolume (ml) of vater required, for coaparison vith 2*her limss)

Cact the mix into three or nore brick moulds. Aller to harden

sufficiently to we de-uoulded, say tvo days (&3 kr ‘ro1 waalding)

1

in the test laborarory. Then carefully =lace tae trics under vater

in a curing tank, maintained indoors al the =revalling 'zqhicat!
& ] [+

temperature (-rodably about 23 %).
safter a further 12 days, it.e. 1L days from casting, renve the

-

bricks, dry the surface vater vith a torel, “ecigh the tricks for

o e vy eme A mamn e vl bk en = bt et o s enlaa s e Bt

coapariscn vith otiier tests as a check on cecrer 3f coamarting,

ard test in a thuree-point load fle-ural strensth teet Trrue,
Record tie total load applied on the brick vien fzilure ~ar reached
and average the results.,
hotes,
an indication of degree of uydraulicity of tue lime frou partictlar °

linestones can be zained from the content of clay-grade saterial:~

vve —h ke e een w4 daraan 4Bl epa v boasone

Active Jlay Decisuntion (a’ter Spence)
Centent (I
less tian 12 feedly hyvidraulic
i 12 - 18 micerately hydrautie
E 12 ~ 29 einently nrdraniic
! ) , e
! If, tecause of tic thickneze of the bricks dr t=e lazad ~nogidle
i .
: witn the tesiing cdevice, Lue brichko o> ot bre-k, the 4ly ~romartisas
? rar he VAol ne A doa ~~ 1T . € '
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To a~comrany Lime Control Test N».7
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A METHOD FOR COHPATNTNG LIMESTONES AS RA™ MATTRIALS FOR

taTITANTA A AR -
Ml LTA';A A «)H

.

Cne c¢f the important uses for lime, rsnecially in
rural areas, is as a vhitevash for the decoration of the walls
of houses. Using lime ° thiz vay also helps to rrduce grrme in
buildings,as the alkaline nature of the lime mskes it a mildly
antiseptic surface and 50 this is particularly usrful for disnensarirs,
dairies and kitchens, etc. Limevash has becn shovn to be the mnst
cost effective means of preserving bamboo matting, us~d in s»Huth-
east Asia, for instance, as wall panels., Finally, a bright, rhite
surface on an exterior. wall reflects much of the Sun's heat and
so helps to keep the interior cool during the day.

Limestone that is light in colour will often »radice

.a white lime vhen it has been calcincd and then slzked, This is

not alvays the case and the final colour of the dried limewach
cannot be predicted., Some quite dark grey limectones, such as
parts of the Carboniferous Limecstone of Derbyshire, in England,
are the rav material for the rrincival U.K. lime manufacturer,
vhose white lime is exported tc many countries.

(The preference for a vhite lime for drcorative
limevash snould not wean that all lime for tuilding opurndses hae
to be vhite., Unfortunately, for this or some other rearon, there
has developed in many countries a kind of anti-grey lime -propsganda.
As a result, the useful properties of hydraulic and semi-hydraulic
lines, that can be made by using argillaceous,'clayey (alumino-
siliceous)', limestones, not only for irrigagion ditcrhes, but also
in ordinary building mortars for brickvork and renderings, are not
being realised),

For much decoration vork, especially internally, in
bedrooms and elsevhere, a coloured limevach may find a ready market,
The ldoshaneng dolomipe of the Southern Disirict of Botswana nrhduces
an attractive,lilac coloured lime~ash, and yet the rav material ‘inds
application as terrazzo because of its bright vhite and yelloa~ ¢olnrurs.
METHCD

Fire the limestone in a small batch test kiln and
slake the lime to a thick creamy concistency. Crain through a ‘1ly
nesh (approx 1 mm) and brush the limevasn onto a flat cur‘ace, such
as a slab of slate, a bare vall of rammed earth, etc, Alloar to dry.
Compare the dry colour vith that of limevasies made using other enircers
of limestone. Use such an cxposure site for testing the duratility »f

waterproof lime washes, made by incor-orating talloe during the slaking,

etc,
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Request from the Government of

J OB DESCRIPTION

/B0T/  / / /
Post title :Industrial Minerals Mining Engineer
Duration :12 months with the possibility of extension

Date required :45 soon as nossible.

Duty station :Gaborone, vith periods spent in Kanye and elsevhere
within the country.

Purpose of :To assist miners and others in the promotion of
froject village based mining and procersing operations., The
expert mill vork as a staff member of the Botev=na
Technology Centre, reporting to the Chie?® Enginecer,
and gpecifically ;ill be expectecé to carry out the
folloving duties.

Duties l.:Provide technical advice to Government autnoritier,
developnent associations, etc., on the eynloitation
of deposits and the treatment of minerals, inclucing:
sources of finance, equipment, =afety and health,
marketing and uses as tell as the requirements of

small scale miners and mineral procercsors.

2.:Liaise +ith the Devartment of Mines and Geolorical
Survey Department, particularly in the compilation
of an inventory of deposits likely to be suitable for

small scale exploitation.

3.:Provide direct technical assistance Loy sq2ll scnle

mining and processing acrtivities, inecluding arcirtance

v/
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with apnlications for prosneccting licrnces, repistratinn

of claims and other formolities.,

L,:Dissemination of ideas and information on gmall s-ale
nining, by written articles, assist mzintaining the
RTC litrary on the suvject, organise local ¢ources
for operztors and zrrange for attendancc at other

: . ) courses as appropriate.

(3

i Lancuage :Enzlish

i Gualifications :4 degree or other qualification in mining engrinesring

! and experience in small scale mining and mineral

; ’ processing orerations, esnecially suriace erploitatinn

; of non-uetallic rocks and minerals. Muct be a nra~tical,
i resource ful person vith initiative and the ability

to improvise vhen nececsary,

Background :Traditionally agriculture, sarticularly the raising

of cattle, has been the mainstay of the Bots ana

[

national economy. In regent years the cm*ritutian »f

the mining sector to tue GNP has become increaringly

important with the develooment of major indusirie- Tor

the recovery of diamonds and conper and nickel, Therse
have reduced, to some extent, the migration of peonle

to the towns as vell as to South Africa.

The Botsgwana Tech-ology Centre (BTC), ‘ounded in 1979

b de A ok dh e e

to serve and co-ordinate all aon»ronriate teronnnlogy

-

endeavours, ha:s an annual bufget from the Goverament

equivalent to approx. US7220,000 and a core sta“f

of eigiht. Its major objectives are:

! :to evaluate the possiiility of nev technnlagicrs adnnted
; to local conditions, e€swecially in rural arrae,

% :to arcist in the apnrlication o¢ suitanle technolaries

on the creation of nev industries,

:to found a National Technol-ry Library and Infsrnation

Retricval Centre,

i The Southern Rural Development Arsociation (3%74) in
i Kanye has brought into overatlion thrsupgh its Mincrele
Yolding Trust projects for exnloliing ligestone for

; lime woxing, clays for urick a»roduction, dolonitr
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for terrazzo, dolerite for concreting and raad glone, irnt nvior
mineral for pigmenis and t=lc ac a ceranic ra.s material. SNRDA
orks in close technical collaboration “ith ithe Rural Indnsiries
t

A
Innovation Centre, also located in Kanye.

The Ministry of Coamerce and Industry is to coanission 2 eduntry
vide survey by consultants on rav matericls for bullding msterial
manufacture, The findings are likely to revezl ma«y further
opportunities for small scale quarrying and rracersing of

industrial rocks and minerals.

.
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THE USE OF LIME IN THE TANNERY OF THE
BOTSWANA MSAT COMMISSION, LOBATSE.

Date: :22nd Qctoter 1982

Personnel:Mr. Sven Jansson, Tannery Manager.
Mr. Andy Esplin, Tannery Technician,

Mr. Neville R, Hill, UNIDO Non-metallic Minerals
_Geologist.

At fhe time of the visit tne tannery was shut dorn
for the annual ope month maintenance.

Lime Usage. From January to June, inclusive, 21 t a2 month of
hydrated lime is‘ﬁsed. For the remaindzor of the year the rate is
40% of that. Hence the annual consumption is 180 t/y.

The lime is imported from S.A. The orice inc. trans-
port vas said to be 9 thebe/kg, i.e. Pula2.25 /25 kg bag or
Pula 90 per metric tonne. (aporox 1.08 Pula to 1 US Dollar),
There are at least tro S.A. suppliers: Premier Lime and Daghalim,
The latter is designated as being Type A2 Hydrated Building Line
for plaster and bedding mortar. For an average cize cow skin,
approximately 0.75 kg of lime is consuzed,
Process. The lime is used to de-hair the skins, and thies is the
first stage of the tanning process and starts usually only s day
after the animal has been killed. If lime is used on 1its v, as
was done traditionally, dehairing can take 10-12 days for a cattle
skin. BMC uses some sodium sulphide,Naas, to accelerate the oproacecs
to around one day. The solubility of lime in =ater is from 1.2 to
1.7 g/litre, according to temperature, or say 1.5g/1 in thr nracess,
The rotating,wooden vats have a capacity of 5C00 litres, co 7.% kg
can be dissolved. To ensure there is alvays enougnh, as the lime gets
absorted int¢o the skin, BMC uses 3%, i.e. 150 kg. The pH is keont
to 13.5 and on discharge from de-hairing the pH is 13. Tarrea‘ter,
the skins are de-limed with ammonium sulphide and the recrt of tine
tananing process, vith cnrome, etc prnceeds L1 a recond Lot nf vats.,
Possibility of using SRDA lime. Thern e 3 gmall vat aveilable in

rhicn the company +vould be able, and »illing, to try >ut SRDA lime,.

Phere vould nave to be no colour staining of the ckin and rn Mr, Janern
believes the lime should be »hite, The effect of mr necia in *h- lime,

from dolomite, is not certain.( 1500 kg of mornesium ovide, from Geraany,
ige consumed a monta for precipitating the chrome at the efflurnt olant.)
Any switch to SRDA lime vould be judged on cost,(nrice wv,qunantity needed)
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