Experience with Auto-Jet Filters

Grorcr W, Cossairt axp Lours B Porarory?

Despite the fact that sugar is the most pure lood obtainable, specifica-
tions of many industrial users are very exacting, race impuritics become
problems ol grosy magnitude in their processes. Seluble trace impurities
are, principally, a function of white pan puritics, which, in turn, are dictated
by process cconomics. Insoluble trace impurities ave, of course, refated to
the cflectiveness of thick juice filration. Two campaigns of operating
Tofilters at Santa Ana, demonstrated that filtrate

experience with "Auto-Jet
quakity and filtration  cconomics were both fmproved.

As the new filter station has been pmifiously deseribed (1), this papor
will be conlined 1o the operational results and technigues of dwe two cam-
paigns of 1955,

Nearly 800 fhleering cveles with the “Awg-Jet
confirmed previously reported results (2) .

1. Filtrate quality is excellent

2 Flow rates of 7 to 8 gph/sq. [ are optimum,

3. Gycle times are normal.

Relinble asbestos precoat fideer media is easily applied.

Filter cakes are quickly and thoroughly sluiced away.

6. Sluicing creates no objecdonable distrubances for the bect end.

7. Scale accumulations, which tend to decrease fidtering efliciency, are
casily removed.

B

filters have generally

Filtrate Quality

Indices ol comparison of Gluate quality were visual sediment dises on
all strikes and bacteriological tests on bottlers sugars. Sediment discs are
prepared on cach strike as a routine control measure. Comparison ol 1954
tests with those of 1955 showed 2 marked improvement, Almost without
exception, cach ol the 1935 sirikes were superior to the most exacting
speifications,

Bacteriological data provided o more quantitative measure of filorate
quality,  Although the sanitary measures throughout the mill were equally
good i the 1851 and 1955 campaigns, the dota indicated a marked im-
provement in the number of reject strikes,

1954 1955
Total strikes tested 264 247
Rejeot strikes 82 11
Percent reject strikes 1.1 1.5
Average count in all strikes 559 70

Constdering dhar bacteria are in the micon size range, a rather tight
filter media was established and maitaimed on the new Llters. On the
other hand, permeability was maintained, as verified by the normal filter
cycle umes. Several factors were responsible for this desirable condition,
namely, a proven precoat procedure, minimum abuse of the Lilter cake, and
a favorable personnel sitnation,

1 Assistant Superintendent, 110!13 Sugar Corporation, Alhvarade, California, and President,
Lmt(*d Stares Filter Companvy, El Monte, California, respectively.
® Numbcers in parentheses refer (o Hienrare cited.
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Personnel

Once the system was scitled into its simple routine, it was fele thae if
a {ull time operator were needed, a second dhiss staton dassification would
be proper. However, only a lew minutes of direet Iabor were required per
shile, thus, the bect end foreman or the exirs man performed the necessary
details.

With the mstallation of the “Auto-Jet” filiers, interest in the new
equipment ran bigh. As a result, there wis an aluost unnoticed refresher
course in filtration among the plant personnel. These two sitnations ercated
a very lavorable personnel condition. The new system was immediarely
and dosely integrated with the rest of the factory proce

This unexpected use of top caliber personnel was an intangible, but
aevertheless, positive benefit widy respect o station performance. As the
foremen operated the station incidental o their other duties, there was no
dirct Jabor charge 1o the filters. A very tangible cconomic benefit is obvious.

SEH.

Precoating

Hydraulic applicavon ol a reliable Glter media ol ashestos and filter
aidd is predicated upon flling the filer shell with a filtered syrup before
circulating the precoat slurry, In this way, the precoat material enters the
filter and bomcediately deposits evenly upon the leaves,

Tor the first thick juice bluers, 714 pounds of grade 50 asbestos was
added 1o abour 250 gallons of previowsly filtered juice. The asbestos was
most evenly dispersed by a8 minute civcalated flow through the precoat
pump and direetly back o the precoar tank. Simultancously, 50 pounds
of filter atd (JM Celice 512 or Dicalite Special Speed Flow)  was sharried

in about 125 gallons ol juice in another mixing tank,

Uhie asbestos shurry was then civeulated through the filter at a high
9

flow rate lor % minutcs.

The Lilter aid slurry was then added to the pre
coat tank and circalated for another 8 to 10 munutes, although exeellent
clarity was obtained in 5 to 8 minutes, The fiow rate was then reduced to
normal, and hliration of melter syrups was bhegun immediately.

Yor rehiters, the procedure was tdentical excepr that 10 pounds of
asbestos fiber were used.

Filtering i

Permeability of the fluer cake was maintained by avoiding abuse of
the eake. Abuse wus ainimized by comsideration of solids conditioning,
optimum {fiow vates, oven density leed syrups, gradual pressure changes,
climination of air, and a contunuwous and even flow.

To reduce the disturbing influence of air passing through the cake,
the filter shells were continuousty vented, The melters, pumps, wnd re-
circulation systens were modified, where possible, 1o reduce entrapment
of air in the hler feed slurries.

Recireulation of the filtered juice {1, 2) provided an even, continuous
How, despite irregularities in materials entering the high raw melter. Sudden
pressure changes were thus avorded.

During the first fow weeks, a flow recorder controller aided in evalua-
tion of the filters and confumation ol desirable or optimum  flow rates,
Filtering times were about 24 hours for the first filters and 80 1o 10 hours



Vor. IX, No. 2, Jury 1956 169

for refilters. Flow rates of 7 1o 8 gphy/sq. o were about optimum. Tlow
rates as high as 12,5 are possible, but oydde times ure seriously shorwened und
filtrate quality is loss assured.

With respect 1o avoiding excessive How rates, maintenance of full filter-
ing arca wits o temporary problem. The longer ovde dtmes for reliteers
permitted time for some organic type scale formation. This scale is common
to all types of flters operating on hugh density melter syrups, For example,
this is indicated on plate and frame Llters by the loss of softness and
pliability of the textibe media and by scale accumudations on the plate faces
and in the draimage chaunels.

With the “Aute-Jet” hlters, a slow but progressive blinding  (due to
scalingy was noted on the rehlier sareens, Fortunately, however, a I-hour
hot caustic reciraulation through the filier removed the scale and reswored
the full filwring ares of the sercens. Present experience indicawes thae a
caustic cleaning at about 4-week Intervals would assure a high level ol filter
ciliciency.

For c¢vaporation cconomy reasons, high density syrups are desirable
Poiscuille’s basic tilteration equation warns us, however, of the adverse effects
ol viscosity upon flow rutes. As should he expected. high densities present
problems with any fileer.

Although a filtering temperature of 98% Claided in depressing viscosity,
there was difbculty in filtering syrups with a Brix much above 653° (hot) .
At the relatively high-flow rates used (7-8 gphy/ sq. 1ty the Brix of the
syrups averaged 715 {corrected) for the two campaigns,

U much further improvement in syrup density is to be made, it must
come primarily from measurcment and control of viscosity, Some test work
af Advarado has indicated promise in this respect,

Solids conditioning of the syrups was, of course, continuously reviewed.
Filter aid addition to the melters was readjusted. as necessary 1o myintain
the cake porosity, deponding upon the beets and the carbon addition.
Facilities were provided w oadd the carbon and filter aid w the bigh rmaw
meleer ina regulated and countinuous manner. Filter aid o the refilier
supply was also regulated.

Sluicing

A dhorough cleaning of the leaves was assured with 3 minutes ol shuie-
ing. Only 1000 to 1,100 gallons of thin juice were used as the sluice fluid.
The shuiced cake was drained o the cabonation Oliver hlter mud tank.
This system caused no dilution to the beer end and no appreciable disturh
ance to the Oliver fidters.

Following the campaign, the leaves were ol examined. The first filter
screens were discolored bue not blinded. The refilers had o small por-
centage ol scale blinded arca. A caustic treavment, a fiverinute, dilute-
muriatic acid rinse, and a final soda newtralizing rinse removed all organic
and carbonate scale. The screens were then as bright and clean as when
initially installed.
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