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CONPIDENTIAL.

This paper wlll be presented at the Technical Vestings 1in
Amrhus on September 19th and 22nd 1955. It muat not be published
'_ prior %o thet dets, end in any case 1t must not be published '
without the permiseion of the author.

B
Scottish Agri oot varal Faguetries Limited.

ALLEQRUCELOH -

In 1949 when Scottlsh Agrioultural Industries were fmoed with.
provieion of sulphuric acld plent to replace obeolete and worn out

' ohamber plante, our firet proference was for s aulphur-burning
contact plant. At thet time, however, our Govermment would not.

s permlt ua to wme sulphur. A8 an alternative wa chose the type of
plant which we have ereoted. - The raw material - pyrites - is burnt
in a flash romster mind conversion 1a by a ~etersen %owar ayatam,

At the time of the design and srectlion of the plant, cholce of
meteriale of construotion waes limited by avellabllity and in aeveral
qulte major iasues we had to chooae not what appeared to ue to be
the besat pomeible solution but bhest.compromiee betwesn avaellablllty
and sultability.

DRSCRIFILON OF PLANT

The acid plent conaslate of & pyrltes-burning flash-romating
Bection, supplled and erected by Masers. Siumon-Carves Ltd., and a

Potaraen mectlon deslgned by-Dr. Petereen of Wieebaden and eraoted
by ourselves,

‘ Flagh~Rogating Sectiopn

, The rated capaclity of the flash roasting plant is 80 tone of

pﬁ?itea per day. It mey beat be describad in five mein partes =
@ pyrites drylng mactlon, the pyrites—grinding sectlon, tha

roasting section, the heat recovery and the gas cleaning seotlon.
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Fyrltes 1a stored under cover and is fed from astock pilea-by -
means of & mechaenlcal shovel to a skip holat which, in turn, feede’
8 wet pyrites storaege bunker. The pyrites le dried in an oil-
fired rotary louvre dryer, from which it 18 conveyed to s driled
pyrites atorage hunker, Thig feods an alr-gswept ball mill. The
dried end greound pyrites ie collected from the alr gtream by =
cyclone delivering to the roamster feed bunker. The primary alr
for the roaster carries the pyrltem from the pyrites feeder into
the roaster through an injectlon head slong with some excosa
primery edr and recirculetion gas. The 30, gea generated i1s
firat cooled by peesing through = waste heaf boiler and then
cleaned by Buell cyclones and electreatatic precipltators before
beaing pessed into the FPetermen section.

Petersepn Jection.

The Feteresen msamctlon conalests of #ix brick-built towers
cver which, with the exception of the RT, acild is circulated.
Thease sre amp follows:-

1) Denitretion Tower (or DT) - ring-packed

11) Production Tower {or PI) - granite-pecked
11i) Stebiliseing Yower (or §7) - ring-packed

iv) Regeneretion Tower (or RT) - vold

v)  Nitration Towar 1 Eor NT1) - granlte-packed
vl) Nitration Towsr 2 (or NT2) - granlte-paoked

The functione of theme towers might briefly be described es
follows;—~

Tower Function

Doenltration Tower Denitration of acid; oproduction of product
acld; liberatlon of oxldes of nitrogen in the
gapaous phase; production of nitre free acid
for uee on NTZ2. :

Production Tower Absorption and oxidetion of $0,; liberation
of nitrogen oxides

Jtabllleing Towar Absorption and oxidatlion of remaining 30s.
Regeonergtion Tower A vold tower which provides epace and time for

re-oxldation of the nltre gesses from NO to a
nixture of NO end NO».

Nitration Towsere These towers absorb nitre from the grseous
1 end 2 bhese 1n acld reoycled from PT and DT
regpactively.

The acid clrculation aystem may be described as belng in two
ringe. In the firat acld ecirculatse over the Denitration and
sacond Nitration Towers, and in the mecond over the first Nitraetion
and FProductlon Towers. Acld ex NTZ 1s clrculasted over the
Stabiliasing Towsr. Theme circultes are not wholly seperats and a
cartaln mixing occurse between the flowa. Acld leaving the flrat
three towers 18 papsed through extensive glase coolers before
being returned to circuletion.

Both sactlons of the plant are fully instrumented, the
inptruments belng grouped in a control-room in which remote control
devices permlt of meking meny ol the process control adjuatmenta,

Froductlen

Bafore the erection of the flash roaster wae completed, some
6,500 tons 100% HpS04 was made in the Petersen section from
sulphur burned in & Glena Falls burner. A total of eome 44,000
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tons 100% HoS04 has baen made from pyrites since the stert-up of
the flash roaa%ar in September 1953 to the end of April 1955. It
wes neoespary to shut the plant down for a time to reconatruct the
glmpe mcid coolers, which in the initlal stages of operation gave
g great deal of troubla. npert from this shut-dovm, the plant
hes been operetlonal for 82% of the time #&inoce productlon saterted
on sulphur et the end of Januwary 1853.

Flgsh Romster Section

Byritaa Foad

4 wet pyrites mtorage hopper holding eround 100 tona 1o
rovlded. t 18 circular in eectlon, nine feet in diemeter and
as a oylindrlcal section nlnetesn feet high with a cone shaped

bottom ten feot deep, Waar haa besn observed only at the bottom
of the cone where movement of the pyrites has abreded the platas

but elsewhers a static layer of material has apparently afforded

protectlon.

A4 8ix foot dlameter tebls feader extracte the wet pyrites
to the dryer. It has suffered conalderable wear. The originsal
table wors out in six months and the renewed table has been fltted
with wearing vplates for aape of maintenence. The depth of the
pyrites lmyer le regulated by adjusteble skirts on the hopper
diecherge. Pgritaﬂ is ploughed from the fesder teble to the
dryer by e rubber coverad plough. Thia perticular arrengement
of hopper atorage of waet pyrites and the feedsr hams prove aatia-
frotory in operation.

Poeta on Pyritaes Used

7 ' swlpmi| % . Screen Anglysie (B.S, Soresms) _
Type Fl (dry ﬁoiﬂtm‘e ['*“:'56'__-' ) ‘GOTF(TUO*F: 300 -7
Boliden 50. 0 2.8 |52-35% 13-21% | 25-26% |  2L-25%
Rio Tintc [46.9-47.9 6.5 30-35 .14-16 ! 12-14 | 6-9 25-35
Reooin £9.5 | 4.6 0,525 | 3-12 117-26 | 6-13 54-60
|Waite Amulet 48,6 4,5 '0.4-12 0 2.5 | 16-23 |, 14-16 55-65

[ e —— [ R C mm mme- i.

Pryer, Burner epd Combustion Chgmbey

Crude oil 1s burned through e rotamlser burner in a brick-
lined combustlion chember 2' in diemster and 7'6" long. A radiow
viser fleme fallure device 1s fitted and temperature le oontrolled
by a Kent recorder and controller. A damper is provided on the
inlat alde of the fan for controlling eir conditione in the furnace,
and primery alr is alec controlled on the rotamiser burner azmembly.

The dryer is of tha rotary louvre type 4'6" dlameter x 20"
long. On the whole it has run setisfactorily. Qur troubles weare
those generally to be expsoted when working with extremely filne =and
abraslve pyrites. Waer on the rollera, runner band end driving
pinion of The dryer was heavy. Theaa had frequently to be
roadjusted to compensate for roller waar. The dryer and seaals
whioh were rather Iight in construction snd did not have eufficlent
overlap, showed & tendancy to leak.

The main diffleulty in dryer operatlon was that of cleansing
the gages axhausted to atmosphere. Thess carriaed over extremely
finely divided pyrites dust. A cyclone wae only pertially
guccemsful 1n removing dust end m mild etsel water scrubbing tower
has been installed. The mcrubber 1g three feat in diemeter and
twelve feaet high mnd is pecked for seven feet with 3" Nori rings.
It 18 washed wfth 500/600 g.p.h. of water which, efter paselng
through g settlineg tank, la allowad to run to waste, Thia tower
Erova puocesefyl ee a Scrubber but tended to choke end by ceusing

ack prepsure and reducing the drysr fan throughput llmited the
dryar ocapaclty. An expeneion duet collecting chamber was later
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introduced between the ciclone end scrubblng towar. Thie reduced
choking and ercaion of the tower.

The Adried pyrites 1s carried to
by two ecrew conveyors and a rubber b
which have given satisfactory servics
of waar,

Pryer Forformance Datg

The unit is handling around 33 -
meaterial being dried from an inlitial

the dry pyrites etorage bunker
alt bucket elevator, all of
and have shown 1ittle Blgna

4% tons per hour, the
moisture content of from 4%

to 7% down to a final moisturs oontont of 0.05% to 0.25%, Gas 1w

admitted to the dryer at mround 300°C.

Ball Nill

Pyrites ima ground 1in a dardinge

and laaves at around 100°C,

alr-swapt ball mill. Faad

1o the mill 18 by & constent welght foeder and the alr circulation
through the mill carries the ground material through & separator

to a cyclons. This feeds through a
reoagter fead storage bunker, The el

rotary alr lock to the
r from the cyclone 1a

returned to the ball mill by a fen and the circuit 1s vented to

the fleah roaster primery air-line.
of pyrites hams to pess through the mi
finer flotation concentrates this has
excesrlve proportion of superfines.
Bereening plant to bypese the fines i

At pregent the entire faed
11 and when handling the

led to the production of an
It 1o proposed to instel

n tne driled pyrites diraot

to the roaster feed storage bunker and to grind only the coaraer

meatarigl, Thias should lead to consi

Coneslderable wemr has baen found
g9ar on the inlet end bearing and als
liners. The heaviest weer occurred
separator and cyclone, all of which

required axtensive renewsl and repalr,

derable economy in grinding.

ln tha ball mill driving

0 on the inlet and acrell
on the air-awept ducting,
due to arosion, have
Similar conditions have

obtalned on the flash roeater primary elr ducting.

Operation of the mill wes reassonably trouble-fres, When
the ducting detarlorated, howsver, there waas diffleulty in

malnteining a sufficlent alr-flow to

controcl the size of the

product sBatlsfaotorily., Tha alr from the olroult is purged at
around §" w.g. to the romster primary eir circuit and it suppliea

around 50% of this primary air., It

la Intereeting to note that

guffilcient pyrites dust 1s carried over to the roaster to warrant

& reduction In feed when the ball mil
have been made for an 302 purge to pe
oxygen deflclent gme in cese of firs
1t has not been necessary to use this
oceurred shortly after the roemster gt

1l is working. Arrangemente

rult of operating on an

in the clreult, but so far
B8 only one minor fira
art-up. This was in the

purge plpe to primary alr line end was eaeily extinguished.

ryor Dgt

Raaiistio flguras on pyrites grinding outrut ere difficult

to arrive at es production was reatri

cted for some time by the

poor condition of tha gir circouit ducting. The highest figures

recorded over m @8evan day pericd were

Rio Tinto 4,6

Reocin 5.6
Walte Amulet 4,

Bell loed about 2.

Ball usage aepproxi
£round

as follows:-

tona per nour
n

f 1l
It n n

5 tona of 2" balle
metely 0.9 1b./ton pyrites
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. _B.S, Screeng .

4 60 ¥ TO0C 4 200 + 300 - 300
| Bollden 0.3 1.0 ' 19.3 14.B | 64.6
| Rio Tinto C0.4 2.9 11.7. 131 719
| Reocin | 0.8 1.0 { 10.4 . 1L.4 - 76.6 .
| Weite Amulet . 0.5 1.0 = 8.0 7.8 182.7}

Roaptey

The flaph roasstsr consists of a firebrick-lined ateel chamber
furthar enclosed by e light steel shell formlng a cecollng Jacket.
Ita sheps may be described as e conical bottomed vertical aﬁlinder
of mround 25' dlemeter surmounted by a dome shaped top. The
overall height 18 around forty feet. The pyrltes, slong with
primery eir for combustion 1s introduced through an injectlon head
in the top of the chamber. Prahented primary air 1s drawn from
the romester cooling Jecket by the primery air faen and 1la epplilt
Into two stresmsa. Pyritee i1s fed into one stream end Juat
sufficlent alr to carry the pyrites to the lnjJectlion heed isg
ellowad to flow 1n this branch. This i8 1n order to reduce
wear on the ducting by the pyrites laden alr by Tegtricting 1lte
veloclity to e minimum. Txcess alr to the quantlty required for
combuption is cerrisd 1n the other branch and the two atroams
mix just before entering the injection head. Reclroulated ges
from the boiler 1s also added at the injectlon head and the whole
ptroam of gae and pyrites pesses into the rosster with a awirling
motion imparted by e oharger fltted with ten turbine-~like blades.
Secondary eir, to supply further oxygen, is drawn into the bottom
of the romster chember by the reduced preasure in the asystom.

Compressed elr soot blowsre, operated Ifermlttently et 100
p.8.1., prevent cinder accumulstion in the bottom cona.

It ie worthy of note that the roaster la built 1n the open.
The domed top ic coversd by light steel pleting which, while not
being entirely weterproof, provides adequate protection agalns®
the weather.

The Fflaeh romster has regulred comperatively little meln-
tanenca. The injection hemd requlred partlal replacement and the
charger wea renewsd three tlmes in one yeaer. The reaeon for one
replacement of the charger wes that when the primery alr line
beceme aroded at the bend above the I1njectlion head, the alr
streem was deflected and partly burned pyrites bullt up in the
head. Diptribution of pyrites into the rosster wam thersby
affected and some may have reached the channel. Tha throat and
mixing tube of the injector have also bsen replaced. The maln
body of the caesing seema in geod condition. Replacement of the
injection heed 18 straightforward and cen be carriad out in four
to alx houre.

When starting up, the flesh roaster 1s heated by an oil burner
consuming epproximately 45 gamllone/hour. The rate of heating l1a
a8 under:-

50G, /hour up to 300°C,
109¢. /hour goo - 600°¢,
200C. /hour 60C - 900°C,

Thereafter, temperature ia melnteined at
900°C, for at least 24 houre.

If the plent has been shut down for eome time, the heating
period muest be suffloiently long to dry out all ducting, atc.
otherwise a rapid build-up of duet on the sticky iron oxlde-
sulphate ekin, which remaing after cleaning, oOcCurs.
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One unpleceant incident occurred during heating up when
unvaporised oil droplets from tha burner passed to the cinder
hopper. Ag these were evaporated by the rising tempersture on
further firing, the vepour fleshed and caused an exploaion.
Little damage wes done but the oll burner le now contlnuously
checked by the operators for effiolent combustlon, and a emeller
burner la used when firing at lower temperatures.

No alntering hes vesen observed in the romgter and vory llttle
trouble with cinder elides hms ccourrsd. Thim may be due to our
having chosen operating temperatures below the maxlmum reocommendad
and %o our use of a comparatively low burner gas strength,

Serlous cinder bulld-up in the channel between roester and
boiler haes ogcurred on a number of occasioneg end hed to be removed
by raking. Once bulld-up has sterted, soot blowing of the channel
may not prove effective me the ailr from the lancem tends to turnel
through the obstruction without removing 1t. On one occaslon
the bulild-up is thought to heve been dus to a feult in the
injJection head. On other occasions 1t mey have been due to a
hifh percentega of superfines in the pyrites feed, or have been
initlated by a perlod of low load and consequent low gad velocity.
It is diffdcult to relate build-up to the use of any particulsr
tyva of pyritsas,

R ter P rmenc
On present full feed the indlcated alr and gas flows are:—

Primary air 2,200 c¢,f.m.
Jecondary alr 2,400 c.f.m.
Recirculation gas 31,200 c.f.m.

This 1s somewhat below theoretical requirements but the cause of
the differsnce could be elther instrument calibration errora or
faloe alr from the cinder hoppsr etc. bypasaing the sscondary eir
flowmeter orifioe plete.

Thess figures ers for the current maximum plant throughput
which 18 at present limited by pertial choking of the Produotion
Tower to 105 tons monohydrate per day, The rometer works without
difficulty st 65% loamd gut 1t 18 thought that the lower gas
velocltles leed to heaviar dust depoeltlion in the rcaster channel
and draught pipes.

Roagter temperaturss ere as followa:-

Top 9400 C,
Middle 9570 (.,
Bottom 9780 ¢,
Charnel 9329 C,

Temperature cbntrol, for a glven fesd of pyrites, is effacted
by verying the air flows, At present wlth our maximum gas flow
regtricted we control by the pyrites fead rets.

S 1 Z

Figures obteined ueing different typsa of pyrites are glven
balow: - , ) T o
} L Totael Sulphur Content of _HJ
l Clnders ax Roester C(inders ax whole urit.
| % 8 (ary basis) . 4 5 (dry besis) |
l’ '

jType of Pyrites

Bollden 1.28 - 1.64 0.63 - 0.94 f
Rio Tinto 5 0.71 -~ 1.21 ; 0.60 — 1.04 (
Reocin ; 0.84 - 1.43 i 1.19 - 1.32 |
Walte Amulet = 0.53 - 0.46 -

0.73 1.01 f
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Thege figures ara representetive of the whole ysar's running
snd include the psriode when the tall mill sir elrcult was in poor
condition, with reeultent vaerlation in pyrites partiole size.

Gpe Strenmth

The S0 content of the romster gma 1l recorded at the polnt
of entrance to the Danltration Tower. The values obtained at
thia point do not @igaificently differ from thoss glven by teste
made at the rogster chaennel, In other wordas, There la little
dilution.

Normgl working percentages of $0p have vaerled from around
6.5 — 7.5% 302 to 9.%% S0,

Wpate Hent Boiler gnd Turbo-Generator

The S50, gas leaves the roaster tangentially through a chammel
at tha top, pasaes downwards through the beller, and thence to t he
gas cleaning ssctiion, The boller 1s of tha water tube type wlth
five tube sectlone, the top four originelly telng generating tuben
and the bottom one o supar-heater. During Dacember 1954, thise
wae sltered so thet the fourth benk down btecame the super-heater
end the bottem bank became a generating benk. This ohange was
made to lnecrease the degree of super-heat of the ateam fed to the
turbine, The ballsr operates at 325 p.o.i., and on full loed i1a&
rated at 10,500 1lbe. per hour steam at approximately TOOCF.
supar-haat. This 18 aquivalent to a stesm productlon of 1.2 %o
1.4 tone steam per ton of nyrites burnt.

Boller operatlon has been gulte satisfactory after the
gettling down veriod. On lnapectlion, after fourteen montha'
pervice, some eegring wee found in the top bank of tubea and it
wep necegpery to replace the centre twe whlcih had saggsed around
l?". " The water slde of the bollers raquired 1ittle cleening, but
tha gas slde wes very difficult to clean. The boller le
esgentlelly a garn cooler, and the walter tubes are qulte closely
ppaced at 58" cenires. The tubes ares a nomlnel 2" lneide
diameter and arc protscted by cast iron sleeves, around 4" thick,
agalnst srosion and corrosion. Wilth such close apecing,
intenalve soot blowing and rodding could give no assurance of
cleenliness and it was dacided to wash down with cold water.

In January 1955, the nlant waes slmt down and cold water was
immedlately injscted over ~he boller Tubes. Thie appeared to
be completely effective 1n clearing ®cels.

Fower Genaratlon

It was decided to use Uhz 325 p.o.l, gteam from the boiler
for power generatlon and for thls purpose a Turho-Generator was
chosen. The reason Tor thia cheice in preference to a Turbo-
Alternator, was thet it is e eimpler, cheepsr and more robust
unit. It heg the disadventege thet 1t mey bte used only when a
nalns supply 1a avellabls for exciting purposes but it hes the
adventage that it may be switched on without oereful phase
aynohronisatlon with the meine supply. The plent used 1a a
Turbine running at 7,500 r.p.n. driving, through reduction
gearling, an induction generator rated at 310 k,w. The turbilne
operates egeinst a beck prezsure of 30 p.s.l. and pass-ocut eteam
1a fed Into the works low preseura system, A8 an slternatlve
the steam ocan be bypnassed thiough e reducing velve anabling the
works low presoure gsydtem to be fed from the acld plant when the
turbine 1s phut down. In addition 100 p.g.l. steam can be blead
off from the turbine for feeding to thne works hign preasure
ayaten and this 18 sleo controlled by a reducing valve. The
induction generator runa in parallel wlth the mains supply with
g raverse current relay to trip the lomd in the sevent of steam
fallurs. The rated output 1s 310 k.w. with & steam supply of
9,750 1b./hour et 325 p.s.i. and 65007,
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' Enerﬂy Distribnution 1

An energy dietributlon dlagram haes been prepared showlng the

gonaration, utilisetlon end loaas of energy 1n the ayaten. hise
may be of general Interest and is included as Appendlx 1.
Buell Cyclones

Gepes leaving the waste hea’t boller pess through three Busll
oyclones earranged 1ln parellel, Cyclonse operetion has been satis-
Tactory and trouble free. Internal examination after one year's
running 2nowed little slgn of weer. Cinders ere dlecharged
through flap velvea into the cinder conveyor.

flgctroatetic Procipligtors

Rzecirculation gasd to the romster is teken from the exhsust
manifeld of the Buell cyclones, end the maln gas flow passes
through the booster fen to the electrogtatic preclpitators which
conalat of two sectlons in parellel, sach section heving an inlet
and an outlet zons, The 1inlet zones of the two asectlions are
nermally controlled tugethdr as are elso the outlet zonea, but 1f
neoesdsary indilividual zones can be isolated. The positive
electrodes 1in thia get are 1" x {" gtrips in place of the usual
wlras.

The precipitetora nave cperated well but reguire opening for
cleendng after around thraeo monthe' use 1n addition to the routine
hand end automatlc rapping of the vaorious zonea during normal
operation. The pointa ol heeviest depositlon ere the inlat
louvres and s cexialn smouat of "sausage" formaetion hes been
found on the electrode etrips. If left for periods longer than
three wonthe, fire cirder sterte to pase to the Denltratlon Tower
and while not epuareris from the colour of the mecid, 1t causes a
bulld-up on the Llades of the wet ges fan.

The electrical gaesr has given no trouble end no elaectrodes
heve had to ba rencwad,

¢inder Conveyora snd lxer

Cinder 18 collocted fron the fellowing peinte:-

Trom the romstar cone
! " boller hopper
Duell cyclonas
" ' slectrostatic preclpltatora

1] )

The cinder from +the roezter hopper 1s fad by screw conveyor, and
from the other cclleciors through flap valveas, to the meln oinder
convaycra which ere ol the push pull type, actuated by hydraulic
oylindsr. The ecinder 1s then selevated by a chain and bucket
conveyol’ to a hopper which feads a cinder mixer where water is
added to the cinders *o reduce dust nulgance baefora they are dis-
cherged by rubbor balt conveyor to the cindsr atora. Vary heavy
wear oocura 1n the clnder mixer end the rubber lining hed to be
completely renswed ziter one yeer's Hervice, Heplacemant of
peddles ie at ths rate o cne par day and the cost of eamch paddle
18 ovar £1.

Tang and Duetons

A conslderabla anount of vibraetion hase been expsrienced from
Impellers out of halonce due Lo loecel eroslon and as g£a8 clreul-
atlon i vital ©o cperetlon of the plent, we would recommend that
o8paclal care te texen with the grouting end holding down of fana
in any alniler installatlion.

A very succanaful fcoature has been the fitting of hydraullo-
ally operasted dempers Vo tha maln fen ductinga, controlled from
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the cantrel control room by s hand E?mp. ftas flowa can thus ba
altered from the control reoom and the effect throughout the whole
gyeten simultaneoualy observed on the instrumenta.

F SECTION

The logical stert to thls eesotion would be a descrlption of
the towera but, as the performance of the whole plant has been
affected by end sven controlled by the behaviour of the glass acld
coolers, 1t 1s propeosed first to glve gome eccount of our
experiaence wlth these units.

Acid Coolera (See Appendix Figuree 1 and 2)

It might be appropriate to mention the reasons for our choice
of glass ocoolere and this is best done by quotling from the paper
glven by my colleague, Mr. J.F.A. Mecdonald, on conetruction
detalla of thle plant, at the Teohnical Mee%ingﬂ of the Aasool-
ation held gt Cembridge in 19%53.

"(g) Provision has to be mede for cooling 37% g.p.m. (100 cu.m./
hour) of nitrous amcid at 909C. and 45 g.p.m. (12 ou.m./hour)
of denltrated aclid et 120°C. Thie 18 normally done 1in cast
iron coolers for the former and lead coolers for the latter.
At the time of conatruction verticel caest iron could not be
obtedlned In thle country mnd lead was expensive, Moreaover
nelther material used in thelr respective coolera gilve
entirely satiefactory performmnce end s¢ there peemad to be
& caso for exemining other flelda.

"{(b) After consideraticn of all the likely alternatives, the
declelon wes maede In fevour of Pyrex heat realsting glams
(boron eilicate) for all coolera. The apparent advantages
of this materiel were that 1t would be immune from chemioal
atteck from nitrous or denitrated mold, and that 1t would
not be affected externelly by sllght lesakage from gbove.
Moreover, it would not suffer from the fell off in heat
tranafaer as 18 ceused by sxternel rusgt fllme on cest lron.

"(¢) The Jolnts were mede in fluon (polytetrafluorsethylens)
sheathed ambestos wlth Bekellte flanges and stalnless @teel
bolte. The coolar unlts were of 3 inch (76 mm.) internal
dismeter formed in 'U' bends with ten foot (3.1 m.) lega.
Tha coolers are in banks of four plpes wlde by seventeen
plpes hlgh with external water cooling. The number of
banks ragulred is ten and the total length of glass is 2.7
wilea (4.3 lm.)v.

The orlginal form of constructieon for theme coolers 18 shown
in Flg. (1). Ag was mentioned in Mr. Mecdonald's paper, conalder-
able breekeage of the glasse piping wes experlenced dus to the
atresnss set up In the bende by any selight inaccuracles of 1lnatall-
atlon., These breakages caused suoh sericus interruption to plant
oparatlon that it wes decided to re-design and reconsatruct the
coolers ama shown 1in Fig. (2). Shorter etraight lengths of plps
wera used Jolned at the end with short bends. Stress, and hance
broekego, has® been largely eliminated but the problem of leskage
from the Jointe grew with the greatly increesed number of jolnte.
Different Jolnting meaterlals have bsen trled and at present the
moat satisfactory are as followm:-

Joint - DButyl rubber protected with fluon
Insert - PBilther asbestos protacted wlth elkathene,
ar bakslite

Flangee~ Special bakellte

Reasonably fatisfactory service id glven by tlmee Jolnts but
leaks do atill occur end acld dropping on the Jjolnits below ocausnes
further deterioration.
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Cooling water 1s circulated over the acld coolers, collacted
in e lead lined pond and pumped over cooling towerse to a high
level from which 1t 18 redistributed over the coolers. {The pond
wea orlginally aaphalt lined, but thie proved uselees). The pH
of this water 18 reguletsd by ammonla dosage controlled by pH
meter, If, however, gevere ocontamlnatlion tekes place, the water
is allowed fo flow to wasta, Weter usage thus verles with the
incidencs of leeks but le currently around 1,000 gallons per ton
Ho30y.

Though we aexpect to eolve our present joinjing diffisulties
wa would not, 1f we were building a new plant at the prement timas,
use glass for a elmilar quty.

Towerg

The FPetersen towere are bullt on a 3 foot thick relnforced
conorete deck, 17 feot above ground level. The general satructure
of the towers conslete of a 9" wall of moid resieting Norl brick
lined externally with alkathene and coversd by a 4&" protective
leyer of the same bhrick. The towers are glrdlaed by ateel bands
roynd verticel timber siringers. Tha tops are domed and lead
paucere are provided at the base. Acld eclrculation tanks and
Pumpe are olted balow the concrete deck. :

The brick and slkathene constructlion of towere has been
aatisfactory on the Stebillselng Tower, Regenaration Tower,
Nitration Towers (1) and (2), L.,e. the "Cold" towers, The out-
eldes of thesse towars are dry and in good condltion. On the
Denitration and Production Towers, i.e. the "Hot" towers, the
outer skin of briokwork 1le crecked in places, and when the towers
are cold (during a shut-down) there is some leakmsge of acld.

This dlamppeare on heating up wilth conmsguent tightening by
expandlon of cracks in ths briokwork.

In consldering thie deterioration of the briokwork, 1t muat
be borne in mind that during the motual 1life of 24 yemrs, shut-
down® have nacessltmted the cooling and reheating of the towers
meore than 100 timss, This 18 more often than one would expeot
during a normal 1ife of 25 yeara.

There has baen no slgn of detaerioration in the brick domed
tower tops.

Space_Data

The tower apace provided is 0.96 cu. f4./1b.5/24 hours (thie
ie oquivelent to a ratio .of 5L kgm, Ho304/cu.m./day.) Of thias
0.96 eu.f.t. some 68.5% 18 packed and the remsinder vold.

Lhowps Faeclkine

The ring packling used 1n the Denitrsetion and Stabliising
Towsrse remmeina in good condltion. Tha two Nitretlon Towera and
tha Froductlon Tower were packed with granlte from a locael source
- Corennla - after exhaustlve laboratory teats. Wnile thia has
proved setlsfactory in the Nitration Towers, there arse slgne of
aome deterioration in the Froductlion Tower. The pressurs drop
acroes this tower hes risen from the originel 1" - 2" to 10" w.g.

fan gnd Ducting

The wet gas fan of multi-blede centrifugal type 18 1in stain-
less @teel and hes glven satiasfactory eervice,. 51ight build-up
has occurred when the electroetatic pracipiltetors wers in need of
cleaning. Filne duot surprieingly paseed through to the fan and
thig bulld-up on the impeller has ceuessd suffioclant drop in
afficlencey to requlre shut-down for cleaning. Ducting between
the towers in mlld etesl, brick lined, hee been satiefactory but
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the 15 1b, leed duot between the DT sand PT has been heavily
ettacked mt the bhottom end in the acld condensation area. It 1m
worth noting that ths Ammonie Oxidetlon Flant dlisgcherges 1lnto thls
duct.

Aoid Circulgtion

(e) Punps

The pumps ere verticel gplndle glandless type filtted with
impellers either suitable for 124 H.P. or for 20 H.PF. ¥1ving
pumpling rates of 75 g.p.m. or 150 g.p.m. Caslinge of the pumpm
gre In cesat lren. The 1mpellers and impeller housings are of
R.55 elloy. Originelly the lmpseller housinge wers of caet nickel
iron, but thils was not found satisfactory. The pumpsa gave
satiafactory servlce, the maln trouble being due to wear between
the lmpeller houalng and the bottom caslng where the cest iron
corroded, Thie was corracted by machlning off the worn face
and fitting a packing ring in H.55 alloy. There appesra to be
no serious fall off in performance after spproximaetely two yeara!
ruming end, in relgation to the number of houra run by each ypump,
maintenance heas not been expensive.

(b) Repotion Water

The pumps draw acid from the circulation tanks at a level
normally 4 - 5 feet below the lmpellers. The P,V.C. suctlion
plpe 1B 1n the centre of m rigld P.V.C. rcoBe plece which has the
form of a cylinder ons foot in dismeter end four feat high.

Acld enters the rose plecs through %,000 holes #" (3.2 mm.) in
diemeter (meximum flow 160 g.p.m.) The reaction water by which
the prooegs ig controlled 1s added inside the rose pieces of the
punps feading the Denitration, Producticn and Stebilising Towers,
o that ecld and weter mix properly before entering the pumplng
linsg.

(e) Acld Lines

The ecld pumping lines ere ell in cast iron with the
exoeption of s lead band on the suotion slide of each pump, thls
latter bYeing tuv facllimts inetelletion end removel cf the punp.
There 1lg no evidence of any deterioration in theee pumping lines.

(d) Valves and Cocks

The stenderd velve used in the acld clrculetion system 1o a
plmple cast 1ron cock. Thieg 18 llable to seize up 1f left long
without belng moved. An experimental sulphete resisting vook
hag baen tried mnd found more satliasfaoctory. Gate valves have
bean used on the ecid coolers and 1in one position In the mcid
clrouletion, end have proved gqulte satlsfaoctory. Thay hava the
advantege that finer adjustment of the feed rate le poesible then
by cocks.

(e) Douches

The ecld distributlcn over the towers hase besen found to be
oritiosl at full production, particulerly on the Productlon Tower,
Redesgigned douches were 1lnstalled on the PT last summer 1in con-
Junetion with conatent head overflow arrangemanis, to ensure a
conatant dietribution pattern. The douches ere made 1n ceat
nickel iron and this hes generally been satlafectory although
recontly it has been discovered that the hole pize has in agome
cases incressed spprenlably, e.g. from 0,196" up te 0.209".
Choklng of the douches 1s fairly frequent. Changlng of the
douches on the Production, Stabllleing and Nitretion Towere 1is
eaally effected in approximataly flfteen minutes without unduly
interfering with ths ruming of the plant but in the case of
Dendtretion Tower, 1t 18 neocessary to shut the plant down to
change the douche. (It should be possible to modlify the DT
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douche mrrangement ané cave e Sppre douchs mounted on a turret
ready to Ewing 1970 aosition wi%h practically no interruption to
the acld Teed;.

Plent CD9Taslcy

In oorrgl.on, She sodl zne Coom the plant 1l uniformly low in
800 or 505 conbent. 18 Tall gud total anlditlss ranging normelly
from 0.1 = 0.3 sralrs 80y per cublce oot (0.23/0.68 gm./cu.m, ).
Over o serles cf over FfolLr hundred tests, ths maximum, minimum and
average aciditiss founil wers 0.49. 0.03 end 0.25 grains 303 per
cuble foot regpeotively (1.2, C.0T7 and 0.57 gm. CULM, ). Over
the sems paric. au” parr effic.eucies have Leen from 97% to 99% on
tha Petercen esciion =xn! Zrom $4% to 96% overall, 9ince the firet

_objective of & eulpavrcic acld nanvfecturer, hign sulphur efficiency,

v

ia go readily obteined on « Favscoocn lent. the meln objectlve of
the plent coutrcl persormel hacoues ke corirol of nitre reocovery
and efficiaecy. Tog a1 abusly nperalie.s tonditions we have found
nitre uEees to D arcard 2% NoM)~ or il shur burnt (0,88 kgm.
HNOy/tcone HoS04).  Jumarors ghith ~dowre nave caussd expensive

‘nit¥e lemsea, kowover. ok o The mvernzs the equivelent of 2,000

1b. NaliDy waz Lcat at saew st —dowi. N
To melnte’n nutre conoiwotlon &b o Low level, 1t le neceapary
to enpurc that:-

(1) towsr Faols s al e gerrect reled and ere belng

. wroporly digtribated Ly Sae aouches.

{2y Aaltre Aiavribution 1 the gas phase of the system is
. correci. .

(3 acid rteuverahures sre corrent.

Mhe first vondrtlor .4 sdseatisl for propexr contect between
£as8 and ar.-de Sormelly she feeds o zll the towere except the
Tenitretion Tower &re kKadt congtent and this feed ia adjusted
with the rage and witr trhe nitre dliptributlon.

The nitre dlgtributlion in the zes phase can be caloulated
from the mitrosities of the eciis entaring end leeving the towers.
The efficloncy of niire reanvery in the laot two towers depends
on the oxldation rrilo of the owiden of nltrogen which in turn is
depencent Loth on 4ie mitre concocutretion end on the oxygen
conoentration in tie Reganorosion Towsr.

Tia meld terperatars affeces “he raveg both of 80p abeorptlon
and ¢f 580y fermallion sad eldc, Tore ‘upcrtently, the condition
of nilvrots oxldes oo the gne toipergiure varlss with the acld
temparatiire in the last Thrae towsrd. The inlet temperature of
Bold o the tewors should be ax Tollicwzi-

NT 3 v pelnw 3590,
O er Towere - o0, H0CC.

Tr. preciice contrel of plent tnder gteady operatlng
conditions is Tagt achioved by a atudy of the nitre digtribution
in the ras phasae 07 ~hs lowerco. Tisal conditlions for normal
operation at full runecit, bave been caleulated as ehown ln the
grenh ohtached Appenals ). T owill be sesn thaet ln the
Regeneration Towes w concanbraiioa sguivalant to 1% NO by volume
1ls eogentinl. .

Nitrs Alacrivution La the gasg phess of the towers 1e
controlie’ hr aliering vhe elrealating acsld etrength by the
addition cf veestliom wever, and by The feed rato of nltirous acld
to the ranlurevion Tower. It ip slsc affscted by -

£2n concentratlion in the syetem
P Toad 2T geld feed ratss

Acld vauperaturen

Cu concsntratlon
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These laetter ltems ere, however, kept as constant as clroumstences
parmlt.

One further faotor affecting the nitre distribution is the
emount of 50- belng fed to the plant, l.e. the rete of operatlon.

Under low feed raotee gquite different ccnditione are obtalned
B8 the exemple showe (See Appendlx 4)}. The plant was working at
around 65%% load et the time.

In thio cepe mopt of the 30, 1la oxidised in the Denltration
Tower and the reascticn 18 complefed in the first helf of the
Frcductlion Tower,

Oxtides of nitrogen are tnerefore ghsorbed in the Produe tlon
and Stebllieing Towers and the concentration in the Regeneratlon
Tower 18 consequently es low 8B 0.15%. The concentratlon remaina
constant over thae first Nltratlon Tower and the remelning oxides
of nitrogen ere abrorbed by the nltre free mcld clrculeted over
the asscond Nitration Tower. Turing the threes day period that
tha plant opsrated under these conditiona, nitre loes was
negligibvle and the ammonla oxldation plant was shut down.

Operationgl Difficultles

. .

The interruptions occasioned by glase coolesr failure with
conaequent dieturbance of plent conditlions have caused many
deviations from the desilired condltione for afficlent nitre
pontrol, Typlcal coused are es follows:-

Elg Variabls oonditions when starting up;

2) Reduced ecld fesde on DT, PT ( and Eence on IT1) and
3T ococesloned by cooler trouble;

(3) Uneven acid dietribution in the toware caused by
deterioretlon and choking of douches;

{(4) Interruptions to tower feed ocmused by exchenge of
~doucheas;

(5) Low nitre concentration im cireculating acid.

(1) ﬁ;ﬂ;tlng 3o Conditlions

Flant atoppages of more than e few hours' duretion are
usually accompanled by loss of nltre. This lose ogours during
the restarting of the plant and ia thought to be due mainly to
low molid temperatures end to insufficlent oxlddation from NC to
NQOo. Conditiona change gquite repldly during the aterting up
reriod, however, and 1t is dlfficult to tell when conditions of
undar or over-oxldetion obtaln untll they are sufflclently ateedy
to permlt of celeuwlating the nitre distribution.

(2) Heduced Towar Faegg QU.B to CQQ] ag r!wrgubaga

Owing to cooler troubles, the mcid feeds to DT, PT (and hence
NTl) end ST hed, at differsnt times, to be reduced.

Low ecld feeds meke 1t inposgible To melntaln proper nltre
distribution 1n the towers. Due to Ilnsufficlent contact batwaan
gas end acid, 30, oomes through Into NI1 where some of the NO2
Ereaent 18 reduced. Thae results of too low a nitre concentration

n the DT, FT and ST and the presence of 500 In NT1 ere under-
oxidation of oxides of nitregen, poor abaorption and consequent
nitre losaoeas,

(3) Faulty Acid Distrlbutiopn from Douches

Uneven ecld distributlon on the tower surfece hes bean caused
both by choking of douchea and by eroslon of the douche holes,
particularly in the firet three towers, Chamnelling occurs and
302 peasesa to NTL. The gauges used to indicate acld pressure in
the douches heve been somewhat unrellable and have cccasionally
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fulled to.indloate & change of as much me 50% in pressure and thus
d14 not show changing conditionas sufficlently quickly.

(4)  Exchepeing Douches

| The plant hee to be stopped when the DT douche ia being
changed 8ince, a8 has been mentlonsad earlier, we have no provision
Tor Bwitching over dlrectly to a epere douohe. Chenglng the DT
douche ls at present often delayed until eome other repalrs can be

dona at the same time, Normal time for the change 18 15 minutes,
the flasseh roaster having to be off for approximataly 1 hour.

All other douches oan be ohanged while the plant is ruming
but aome slight disturbance to nitre distribution follows.

(5) Low Nitre Congeptration in Ciroulgting Actd

Too low & nitre conocentration in the olroulating aocld or
too high a Btrength of this scld ocauses low nitre concentration
in the ges phass. Condltlons 1n the towers eautomatlcally ohanfa
and maximum nltre concentration drops. Provided the 50, feed lm
not too high (70% of full load ®may) stable conditions aré attained
after some time and then nitre losses are not excegelve.

On full faed, however, HNO, must ba added lmmediately te
reatore proper nitre concentration and to avold heavy lossaea.

Normelly,if high acld astrength is responaibls, the addition
of more remotion water will liberate nitre to the gas phase but
thia 1a limlited by the condition that the acld ﬂtrangtga must be
meintained sufficlently hlgh to avold atteck on the ceat iron
pumping llnes.

Normal Rutming Condltlons

o | oo " Volume et
Velume at N,T.P.| Temper-  Op. Temp, |
M ePolls c.f.m.* ature Qe L H. !
AR Sl fh__"____! S

"Primery end Secondary :

‘alr from flesh ' 198 | 7000 | 10°% ' 7,260 .

| roagter : ; i f

| ? |

‘Recireulation gas 52 ! 1825 | 3609C ; 4,230 i
{ 1

Ges in roasster 250 BB825 920°¢ , 38,500 1

%channel g - i

X ! ' f

iInlet to DT | 192 6785 ! 330°C 15,000 !

Exit Gas 165 5820 ' 40% 6,630 !

Prespyrg peross Plant:

Normal Condltlona

Inﬂ.W.G.
Boilar Cutlet — 2.5
Reclroulation fan in - T«
Recirculation fan out - 2.0
Boostar fan In - 5.5
Booster fan out g .
Dusat Preocipltator 1in - 0.4
Dust Preclipltator out g
DT inlet - 1.0

DT Qutlat ; 4 - 2.5
PT Inlet



PT Cutlet ~ 4.3
ST Cutlat - 6.¢
BT Mutlet 6.0
NT1 Qutlot ) - T.R

Wet Gma Fan in
Wot Gaz Pan ~ut
NT: Inlet ) - 1.2

Acid Tanmperatired:

Dl nutlet R - 13500, 400, ax Conler

TT ratlet A = 9000, AO=R0o(, ax Cocler

3T Cutlet L5 = HOOC, 1500, ex Cooler

NT1 Cutlet -0n, frem Irlet temp. under gond

NT2 Jutlet nonditicng (no S0; coming through)
Acid Strencths mnd Nitresitieg (ex Tewar ) :

DT =T . o1 i e
Anld _ )
Streactns 138-140 136-14C 135-139 136-140 136-1489Tw,
Nitreositiea - 110 140 150 15-20 1ba. NaNC3y/
trn acld

Witre Distributicn in Gas Thaao

[t might te interesting to ~onsider ths nitre distritution
under ectusl ~porating ccnditicns and the garlag of dliagramd
atterhed shews the reascticn tc verirus ccnditlons {in oach cads
the dettad line ahrwa acrmel distrilbution).

Diegrenm & tc B represert the caso Fiatery »T a disturbance
and ohow the stewss in bringing the plant fr-or poor cTorating
renditicns withk 1nas of risre bazk e getiafactory ~rerailng ccon-
ditiona, .

{e) Losing Nitre: f£11 30- in s~xidiecd in F7, and o aclid apscrhbs
rltre freow the man, Witra cconcentratien in RT 1R l1rw ond
therefore nxideticn 1s 8lnw. NT] ie chscrking nn rore nitre
than 1s 0Tz,

(b) Dy reducing DT “aed freo 54 to B0 w.mam, tne rale of exlid-
ntion of §5Ns hes Deen a8l ywed dowrt. pes o An 81 reducod NOa
end less No7y iz ebacroved 1o 4T than belore. e ceneantratice
of nitreus cxides in HL f+ high. rod exidaticr In BD and

gond woscrrtien ir WI1, tho latier bolng feur timea the
abaerttieor ~f T, Tnder idess rorndiblong NTL should aboorh
O ard 79 % of ble nitrepon cxddeo.

(2) The seld oironleticrn systom ig gu-b that nitre distributien
1a very stalls. chig gryllea alsce wilh tad condlticna.
Witk the sars Tlews, ccncentration and tempero g ed B (Aur
HenTE anrlincr, p.tre -ccncenlretion 1 IT drerd ynd sbacrryplicn
In NTL grcws woXoo., Thiag reuld havae becn remcdled by
roeducirg aclid Atrergtis in ID and 5T, thia aexpallineg n-re
ritra fr-m tho acrii.

(d) Treurles witn the reamctien woter Tipe made the reduction off

2eid atrongtha imprsoible and the itos rencentration in RY

hag Le-~cms =till laas.

(o) The reocbl-r. watnr requiced wag now availabl =, Nitre
roncerntraticrs in mil bewero wave rising and WT gtarta te
gtaorh wrro i too. Crcd crmaltiong heave almoat hoeen resohod,.

(£} Thkia diasgram Jhiwn ¢rod onnditiond wrnen the plant ig working
ol |l ow toreraghn.T.
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(g) Conditions here arc unusual-and Wera cciesdloned by cooler
trouble resulting in ga enforced reductien in the DT feed,.
The intercsting reint 1s Lhe extronely good nitre ebacrption
in ZT1,

Another gausc of nitre logs whioh might be mentioned could
be described ge 302 flushaas coukled with very low O content, 1,e.
large sudden incresses in the auantity of 50+ velng fed to the
plent, Theae cocurred on goversl cccodiong when burning oulpbur,
and onces when burning tyrites, LG m moasure of +he Trate of nitre
loas which can reault, a derk red niirous erigeslicon lasting lor
Aix minutes wag eatimated st containing belween b and 109 of
nitre, Over w period of two hours, Lhe nltre logs was on this
cecazion eatlwated ze 1000 1. NaNOB.

Ameionia Oxidation Tlant

Losoen of nltre In the system are noroelly compensataed for
by nitrous saxide from s conventlonel awmonis exidetion pluant.
o cops with abnormel conditions, mdditisns of nltric acid have
tsen wade (o the circilating zeid. o T

: ]
INGTRUNENT AT T 0N

[l was desided to have Teirly conprehenalvo instrumentation
cn both [lagh reester snd Teterser sectiona »f the plant snd we
heve endeaveured 1o SUOUL a8 many ald pegsible of the ipstrumcntso
in a ceontrol-room fgerving the plant as » whelae, 1t has been
reseible tc put =211 the Flesh rcagter Ingtrunents cn s pancl 9°¢
x 13" and the acld Nading instrunents cn o pransl ' x 9,

flagh Regsbter Sactien

The instruamentaticn of thin oectien has teen largely eatlo-
Tactery. What trou=lc we have had hea beon duc walnly to choking
0T pirens with dust and to the use of inoufficlent rrotection.

Mare Fullure Dsvics aind Dryer lsmperaturc Contrcl on
Pyrites Irycr Furnece

Thoge Tuncticn well arart fron slight otlcking of the oil
control velve.

ALY end Ggae Flow Racorders
L) .

" Irimery elr, gecondery nir aand eecirculaticn 288 Aare meaggured.
Those instrumento crerato reliably tut there is mome doubt mo to
thelr calibraticr as i1 ia thoueht thal the readings tond to tae
1low,

Tewrporature Hecorder and Imdicater

Tarveraturs meaonrc is ty wlectrical resiotence thermemeter,
Tamycratires ore racovdad ot 1K redlnts and indiceted at twelwve,
The peinta arc distributed rvor the rogoler Joctien, the vrinecipal
rod nelng the threc repator frinto, gas chammel, boilwr,
racirciloticn goa, Iracipitator inlets and rutlota and the steam
lenving the suporhoateor, Tha rrly Wrecuble with thla instellation
hoo been breskegs ofF the ceramin sheatho pt acre rolnts and it 1o
rropegsed te replace Tleaec by obtainieco cteel ohesths,

Sils Aeccrder

Blorkuga wf‘tnﬂ Bartting Tineo with dugt hao been the only
triuble a0 for cxprerloncoed,

E@E_FE?EHHQE_EH@LCHEEEE _ _
Blockaga of pifor 18 Gemin the Al flenlty and frequont
CleAnIng L9 Neresaary.
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Stecn Flew Roccrders

Trhpge peadara the »ate of ateon flow frem tho beiler end fromw
tns turbtine and after aome modificaftion have given relinkls
gervice.

Flew Materd

Fech mair purping line t> the btowsr gurays Lls rrcvided with

en ~rifice tynme flowmeter. The differentia. yresgure freocm the
orifine plate is rfaoood teo a neumatic fransmitter whil-h transfers
the differenticl intc alr prsgsure. A leoesl dlal gouge 13

Frovided cver aack rump fo aoolat adlusgtment of the control velve
and the meceourcoment 11 rerestced or sn edgewlise instrument mcounted
en tne ccrntral wancl, This typo cf iagtrument hes not boan
eltcacther ocetiglanctcry.,

Frasiura Faugacn

A3 distrivulicn ol acld from o spray nowcle iz the tower 1s
a function of TLeth (lew and rressurc, 2t ie naceanely To know both
To parmlt of rroper oontr-l and woe measure prosauwrs lomedletely
tehird the gpray nozzle bty the 2ir regctiosn rrinciple. The wix
Prefgdure requircd te maintain s anell diachergs into the acld
line ig ghewn on an cdgewioe indicater on the penel errenged as &
Talr with the correcaprnding Tlow gougo. Liks the flewmctor this
inatrumer t haz nnt besn toc religble though Lt io helpful in
gulding uve in fthe cperation of the rlant.

Deplh Gougven

Ao the punpirg cipterrs and atorago Tanks ore anclosed, we
nave lLe arsvide s reedy noang of sheowing “he deoth of acid 1ln
gRch, Tnim 40 done by sir reschion gausged with bells a1 the
vottem of each riglern. Tlo arrengement han werked very well.

Thearmrmeteia

Fleetrle roaigtunce thormcmsetars are provided to indicatle
the ter,eretire sl imocrlanlt paizats in both aeld and gag atreams,
he inotruments =re of the dlrert reading tTyle with selector
gwltahen, Phoae hnave werked woll.

Heaction Water

Wo have fthree tgoer tubs water flow gauges wilh contrel
velved to onch e the regilalicrn of resctien water 1o the seld
clrruite TFeedixneg the denltraticn, srodieticon and slavillalng
towara,

Lo tur Tabo

Danrdte frlrly elarorate inotrunertation, contreol of the
Pleant 1 atil | deyendent to semo cxtort ecn the col-ur of the exit
Eoded, Phooe goe cnly vigitle durving daynght tioura ac we have a
colotr tube meantod in the contrel reox, Mo aprple of fap 1s
faken tror the cullel o tho wal gas fan and rotulrned teo the inlet.
The tuba 1o ceretrocted drn welded Toldythero witn windowd at each
end end with = ligkt all, Thie ~celeur tubo ke boem moot
ncelpl-al Lo ua,

GONCTITST ONG

Jar oxperionco with onr acid plant hegs bean mixed, Jn hhaea
fiagh reeoler alde of tha planl, the akoam rainipg, .owal gener-—
ation and gun deduotlre, oo bnliial Toelhing tloubloeo ware
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cverccme, heve been smcoth in cperation. Howsver, the pyrites
grinding and separating equipment requires ceoatly maintenance and
1s axpensive 1n powsr ccnaumpticn and we intend to try to modify
thig saection of the nlent bty the inccrporstion of e Bcreen to
remcve overslze end so c¢bviate much of the use of the ball rill
circult. We mey al8c dacide to 1lmpreve the cinder wetting
arrangsmenta, Ctherwlse, we arc well pleased with this =ecticn
of the plent.

The Tetsrgen zection of the plent has operated well when
cooler troubles have net caused disturbances. Unfertunately
coolsar troublea heve bLeen an acricus asg t~ diaturt the werking of
the plant to such an sxtent that we think it falr to say thet no
type of oulpburic gcid converslcn system cther than a tewer
syeten would have been capsble of oreration. Under the clrcum-
8tances wa heve bheen well tleuzzed with 1he Fatersen sectlion of
the plant,
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ENERGY DISTRIBUTION IN FIASH ROASTER SECTION
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