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Elactrical Energy ond i..p :

The greut role of electrica) energy in the nervice
of munkind ie jerhape sora popularly recogniced in ite
dixreet uszs in the service of an whether «t * Home “ at
* work " in office, f.ctery, furm, hospital ... , or in
* Trups;ort * and Communications * etc... In fact
electrical onergy " is mow the wuin drivimg force in our
duily activitios o much that it har decome a " controlling"
comzodity in zcdera lifa. As such it is a commodity for which
there im alwaye s " rising demand * Purthermore, with sodera
developuents and progrese of sanking this " rising dewand *
actually increasen at iuch higher rates $han . those for
~other iriortant oummodities. Pigurcs showing Blectrical
Laergy Generatiun per Capita and Electrical Laergy
Consumpticn per Capita are ackmowledg~g® Indicaters * of
the dsvelopoent and jrosperity ot any Country.

for Electrical Liergy, the electrical industry taking full
cognisance of t.c fuct and wasn a elear and astute
outleok tu the future res:onded with * crash *




developuen* procrar-e. in *he “ol!owir -~ 1nin flelds g
Y « The Generatiyn nt Dleetricil Snergy in
greatar huthk oat Cichcr 24 eicney, ard :
(ofer vosts nt arciuciian - Hence the
nay ziunt uri s whether Thornad -

Hydro~luoctris ar - rtart irivoptunt of
217 « Huelear
? =« The Trunsmisaion and distreibu*isn of

Tleetricz) Fneroy with riziow losces
at minirun costs,

*

L
)

The develonrens of new ipﬁLied*iﬁn? and
appliancea in the pe-~vice of ankind for
fireater efficiancy and higher nrosperity-
4 « 0} Tho Jevelopuent o7 the desien of w1l
elactrical aprliansens with the basic
objeciive of redueing price :
b) The nass marketing of these new «4?5&1&#”
at emay terme
doal Tmergy ap R erds
me*bw vm*y ;mpertan" grﬂaﬂt &*i*ﬁ ie aa%
receiving due at'ertion is tue roie ni Eleotriecal Tnergy
88 3 basic "Raw Katerial® ir rolepn iriunteial developzent
in the relatively nev fiealde »f “lectro-lhemical and
Electratherral Industries - T, %

a) The production of Rleetrol ytis itxdrag&n. ,
b) The produrtisr of Chlorine e '
.e) The proiuctiin of Flemental i‘*?‘é’*ﬁ‘éﬁl&
'riﬁ ?hﬁ rroduction of fng§323aya
pruﬂz;hf%e? o Aluririyer




It ie intercatin: t, <nt- “hizt 4] though the
basic rrineirles for industrial pro luc*;

rowere long
were always purittuated by

the developmarn g of Tl:ctrica: Tniustry in the four

maln fields su*lined whove in the e

“leetrother~al ininetries

xuct orider jquot-d -
Ir 11lustra+*ion »e ahaly con3lder brietly in
this paper two cagra 5f particulalr intorent ¢tp t1e

rorticirants :ni in direct pelatisr to the @eneral
subject of the Iyrpoaiun y nunely
' Vi The production af Rleevrolytio Eydrosen -
A way to the productioen of Amronia whioh
ia Phe cheapeat for: of Eitr@gsnFaxgiiaal%
todey |

?. The protuz*ior of Flemental Phoarharus -
by the Flectrotherzul Process - "p*
beinr one of main plant nutrients -,

Riion of Hyirogep by @lectrylysis of water @

As previously ren®ioned +he basie pr&ﬂﬁﬁp?as

for the eleetrolyais of water irtn Hydrosen and Cxygen

ware well known for o vongr tire. I ,

&t the sarme tine that Hyirogen ao produced by electrolysis

has the hicheot purity « I+ Joes not *hepefor- requira

any epeclal adiitisn.d processem “op cleanning or
serubbing - ™ito of coursze is o Freat alvantate - -

' “hilst Tlectrolvaers were develarpad by

NMe . ous umarufaoturara yet thay weare unsed in *ha,mﬁjarigyi -

for the protustion of Eyirosen for intistries other than

was alao well known

the Nitrorenous Yertiliser Industry.




Lavre Dlectpolocts Tlantt car tue rraduction
of Hylroen Jov ?rhe% vitpepnno n Tertiliser I1dus sy
sgh :2 the lopak Hydre Imatzll tions, in Norway ,
The Balkhra Nancal in Tndin :ad 7104, ABar, AR
wepa doveloppr? ar ‘proj-?»:t"s 117 inetallea in connection
with the develo zen* of mainr Irdprne-electric enerayy
pesources 2nd as such Sormed o mijor consumern, with
the necessary ‘lexibili*y rzoidrel for *he "yireo -
elactric enargy produced with i%e sessonal and firr
compononts - ,
e wdvaatercse of obtainirs @ quality clesan
gus (B2) on onc atep is fu11y pacornizad. Yet the water
~_electrolysie procesc for the production of Bydrosen for
 $he Nitrogenous Tertiliser Injustry cones often unier
eriticam on account of oconoric comparison with a%ktz‘
prﬁensea using Natural ¢as of Waphtta ete...
A careful ani dotailed econoric atudy must be ctrried
out “or proper eva! ations taking into considsration ¢~
&) The assured asupply and awiilability of the :
qaw Yat~piils whother Tlectrical Bnergy
| !Gasfﬁaphﬁra etn, ..,
B) The cout of *he raw satar:al {i1ectrical
marpgy ‘Cas /Maphtta ate...
¢} The Daeisc and loza=ion ! *he plant
d) The e’fieiency »® ovaration of the plant,
- &) the eri proiluct, |
| ~ Daeisien ceuld only be taksn on *the Panis &f
- 'ﬁﬁéﬂs’i study 0f every cane i owe tusT warn a%iﬂaé m
,ﬁfgg,gﬂtigﬁ of a "slozan" nawer .. S him e e




Indeed, we ~.v gav %hiv @ proporly lesisnold

electralytt- Hylroowe~ plint Lo rho »4ine tosation,
Judleiously irme~rated with v MTeat o eal Netwe -,
2ffictintly o ornted spd wairtsine’ unier rreticient

orsani At hiun nd ranugrerent voald sorcodaly otand welld

L Tezpetition urtinst uny »lopt o =gl cire bacel

nn ~ther procagaen -

An arportant Mfucter of cuu ose Lo the coct of
tue raw material (whethor Siecteicul Crargy Gec/Saphtta...)
The coet o ¥l:c*ricai “nercy #i11 be dealt with in later
pages,

Martherasrs, the econories of *he Tlectrolysis
#ould be greatly onbanced if *he by product Oxygen is
Judiciously u‘*ﬂ leed ~

'Elf‘mtzn*%a"} Phocohorus {2 po% found in nature =
Apatites or rhosrhori®e: contair ap *o 17 7 (normslly
about 13.5 7 = 31 & Ppl5) = Bir dcroai*s o apatites ure
~ Tounl on the Kole entmsular, UTR - Ture uratites sre
volganic rook <Fho. phorites originute fro- the weathering
of apatites or fror dapnsite of ani=nl remnine; they ure
wined primvurily in Tennessee, Piorida -nd Idahc in USA
in the Arad world , =pd in ‘he Xar-tan “sunteing in
LR
trpiuction nf Theospharus by tne "lectrothermal
nrocaed requim® *he us: ol lunpy rvock phosthates, dry
coke ag reducing sgert mé "%iliagﬁ aragel or quartzite
Tor biﬁdina caloium,
‘or the production of alarertal sheovhorus
F. “ohler comriled the forrula o

20a4(P0,) ¢ 107 ¢ G510,= ,r 6% D1 8,6 10 CO + 5140 BRU

3

The power requirements for *his electrothersal
process lies in the region ol 11,709 - 13,0 7 Keh per 37
phos+horur us furnnce power «




3 R W LU T PR CO L PO
used oa arn loduadcoial sonle Lo #1a arecouctisu of vhewsborice
acid, niasly ;

g) ackd wnLok Lo arodoesa froo tae voh diga2etion
FOQeNE O phogjhaie rock ik sndpnani acid.
b) acld producel frua eliaairsihersul alecental

rhosthoms.

. The unclexificd w0t ' Lrecese ceid, in 1te prst
podition ae tle cheujur acid, is saltudble for making
fertilisers e.y. triple suparriocszuste wnd ciuvsaonium
phosphutes ( fartiliser grade 18 - 46 - C )ijon the other
hend 1% ie not suitable for shipaent or use in liquid
fertilisers and nwaoniuzm polyphosrhate rroduction without
further treatuent.

Cr the oilier hapd eledtro-thorzal acid iz of high
Iarity and iz well suited for the wanufactur: of industrial
rthoerhates. It can be produced ia any desire? concemtration
ap to & % ?265a46 is saitabl: for wnaking high analysis
sugerphcaphates { 54 % % Yyl )y high grade-diammoniua phosphate
{ 21-53<C), ummoniume pelytiosit aie (15-65-0) end high analysis
liquid Zertiiisers.  ducre iv 2330 o sabatantics ani growing
deannd for superphosihoric ceid and amaoniuted surerphosjhoric
acid solution ( Li-37-. ) fur uee ia Ligsid fertiliesrn. The
whole ~ ecle warket vrice of tiese maturi.lc is about 20% higier
par ton of Izuathfn in triple nupsr §Bﬁs;h&taair dlammoniua
phos hutes, :
ilisterienlly, &l ctrotkarial aold h.e the dinadventage of ﬁizﬁ
~ ooet whick reastricted ite jreduction ang 1i.ited its use $o aith

rrwqaaliey high priced end « rraducts. ,

Whth @ésand for ol vy ineressing acre rapidly than
its cuply, wne Ton o sul:hur bitng rejuired per ton of

P eg! in wet | Xagesn arn &é B3l iﬁé’;g?” short HEes d””lﬁil d, ite

gﬁggﬁ iﬁe“ﬁwaﬁf wﬁd in oo *‘ggg‘ ganee o Ly }'l"m'f:ﬁ vere

r§r§§é tv !‘edil(’@ itn xu’l{. .,ti_,gzy i“ ;r‘*ﬁ U? *he) #erd.




The Shortage of sulpghur snd the 1igh cost of sulphuric acid
from other ecuirces directed attontlon to ulternative methods
und in particuler the Fiectrosheruul process.

Recent levelopasnio 1n design and edvances in
eleotric - furnaco technology resulted in the steandy increase
of furnace capacity from 20 - 25 Md# 1o 5C tiW whioh were
commissioned in 1962 - 1964 3 furnaces of highsr capacity of
60 &# were developed und inctalled oy 1966 - Electric furmsces

of capacity of 70 .7 each were later ;iwaleagd atd inestalled
by 1968 - 1970.

in consequence, Llectrothermal acid production 1is
becoming eteadily cheaper on sccount of the following
economioc factors @

a) lJodern edvances in Eleotric furnsce é&c&gﬁ tml
Teohnology and the developaent of large capeeity
Blectiric furnaces up to 70 'iW in operation today

B»% The inorease of total plant capacity to miaisus
200 = 300 i% by planning snd imstalling thres,
four or aory laags capscity Jurneces.

¢) Higher effeciencies im operation snd saintenance
~ of the plant.

d) lower electric emergy cost due to the developments
of large capacity electric eneryy goneraticu,
 whether by uodern therua
Stations.
@) Lower sleotric emergy ocats Gue to high lesd feeter
 of the Eltammmi plans. ~ :

y Hydrocleatric ov Nuelear




)

8)
h)

ANOrgy rocovery ~Ff o v 702 5i1lion U0 per 8T
phosphorus by burning the phoophurus furnace gas
which ociginates ug & by products

The possible economioc utilisation of slag heat.

The sale of olux ani ferrophogphorus.

1) The suitebility of iae electrotuezrmul furnase

for processiag low coust luw rrade phosphate rodk
(23 ¢ Pyos ) provided tnat the impurity is nainly
Silive~Contents cf AL, { 3 up tp T 4 and Pe 203 atout
3 % or aore can e utilised without disadvantage

On the otherhuna, these iararties ALEGJ + “303

- are linited to 2 total of 3 € in rock for wet

§

yrooesns acad.

e hig. concentration of dlemental rhgophorus

‘which may be readily shipped by rail in mild

sueel lanku or Ly burge ani Yy high sen vessels.
1% is interesting tc note tiat shipment of Ome
Ton of elenmental FLvepaoius woald sujply the same
angunt of Pt_gg ar arproxe. 7.5 tone of phoaphate
rock plusi 2.2 tons of sulphur in the wet proocess.
Aiso one ton of lemontal phsophoruse is squivalent
to the phsophnrus content of 5 Tons TSP or DAP
from wet auid process. |

Tasredfore substantial savings i1 transport sosts
nay be obtuined with higher economio advantages

0 thc Zlectrotherual nrocess. larticularly for

@istunt werketc by shipping slementnl phospborus
0 the uurket ares for comversion to ftertiliser.
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The production of high quulity high pri.ed
industrial rroductns «nd premium high analysis
Tertiliears u2e end products.

The Cost of Electrical Energy

The Cont of electrical energy is made up of the
following nain cozvenents ¢

a) Cost of goneration
b} Cost of tranumiseion
c) Coat af Marribitica

In deteraining tnc we.ling price of Llectriocal Faorey
to coneumers the Collowing Lictnra aunt be takspn into account:

a) M Iyps of load and ite characteriotice ia@in&ing
lcad fautor nad power factcd.
b)) The location ol tue ioad.
2} The volinge ol surpiy
d) The quantity of electrical energy consuned ﬁtr
aanas. { Ewhas/Ana )

sleg+srasheraal and Llecsrcehenical ladustrian avre
largs conscuners ol eleotric enargy .s'raw material®, hence
thece industrie. purchase their requirewents of elenirical
encrgy in bulk cm L0 high vcltnge terminals (.¢. 132 %.V.)
Purtanezuore viectirochesival and electrothermal industries
are usuwlly iovatead cloce vy the wuin acurees of electricul
encrry ani are chacacterised py u high 1o.1 lsctor ( almoss
1.0 ). Sueh incuctrics £ind 1t ecomomical to pay spociel
attenticn tc the Ilacirieal dasign, and layoas wnd integ-
conraetion of thase jlanis ona to corrat t.eir vouer fuctor
to tho wess ecomcalc limiiie In crnouqacace ¢f all thsoe
consider.ticns .iec waocheuital unu sectrowiernal industries
have tio privilaze of purcane.ag whelr roquLokaents ot
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eledtrical enersxy ut toeh ‘c.is ier rates than other
consumers whether oiher indvstrias { a.§. wet process acid
textilaee ete... ), geaeril vtiliiles €. punping stations
etc... O houseshold cerricel.

‘fhe re |
The srest develoae.ts and recent advances in the
design, installaztion and technology of Ruclear energy
goneration shell certainly lead tc ths availability of
groat bulks of electrical snergy et uck lower pric2s.

Tais in turn snall glve sraat isn'pf*txza to the
econonic develurucnt of electrocheanicel and electruthernal
industrios using elestric eucrzy as " ruw muterial®.

‘ﬁw creation of Izrgc Agro=Industrial Complexes
based on Nuclear imergy may be visuslised huving the zmmg ,
mmcntﬁ $

w} A1 ;rgé Sucieur Power stution :
V) A& lurge wnier dosuliumtion pluné Jor irvigation,
T dndustrial and hoasehinld use. '
g) slactrolytic hyirsgea plaat for the progqustion
. 0f Aamonin for fertiliser.

4) loctrothermel Slem:intal phosphorus rer Industrial
Thoaphates and nLigh anzlysie fertiliser , anisul
feed supplement 8t0... '

o) B = P - K fertiliver prodiuction.

£) Other Mectrachenical and electrothersal zamﬂta -
e.~>. nlorine, ailuminum, foerrcalloys ae aay prore
aconowiczlly feacivle according to the loomtion
under consideration.

Such Agro - Indastrinl Complexes aay be visualised as
* life line ' yrcjects presanting en zcoanuwiin solution to the
basic problems of econcuic deveiuvpnsut znd high rétes of
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