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The purpose of this thesis 1s to sive a working modesl of
& modern filter plant, Yo atte pt has been made to follow
the desicn of any one filter plant but merely to rive a re-
presenative ~od21 which will siow the differcent units of a

f1lter plant and how *hey funoction.
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The astion of a filter plant may be outlined in three
ma Jor operations, Wirat, the mixins of the coarulant with
the raw wat»r. “ecnnd, the settlin~ of *he era~ulint. Third,
the filterinc of the water throuch the sand heds.

T™he ™enry of Tiltration,

In filterine water throuch sand, the prinoipal results
to be accnrplished are the reroval of visit*le suspend-:d ratter
ocausines turbidity and the bacteria,

Qometimes also the removal of color is an obdbJeot of im-
portance, T7ithin certain lirits, a sand filter is a very
efficient device to aoccorplish these purnoses,

™e action of a filter 18 odbviously munch more than that
of a stratner, Jarre particles ara of anurse reroved b7 this
action, but the chief funotion of the filter 18 to remove
bacteria and particles of sediment of ~ioroscoric and sube
mioroscopric s8ize, and 1*s adbility to do this ocsnnot rest on

its strainine aotion alone. 1In part, the sand-bed undoubtei-
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ly serves as numerous minute sedimentation shambers, wnioch,
ownineg to their small size and the low velocity of flow, are
quite efficient in the removahle of the finer suspended par-
ticles, includin- bacteria, In this way particles much smil=
ler than the pore spaces in the sand are re~oved to a very
oonsiderable extent by nurely mechanical means, If, however,
the process was purely rechanical, the filtered water sinuld
be as mood at one time as a~otaer, but saush is not usually
the case, A3 a matter of fast, a sand filter beco~es, to a
certain degree, more efficient aft§r a period of service,
showine that sovre other fastor than nnrely mechanical removal,
funotions in the rroness,

™e exrlanatinn of the i~rrnved astion of a "ripened”
filter is the formation of a certain a~sunt of 8liry sediment
or coatins around and a~onc the sandlﬁrains. especially in
the upner layers of the beds “hen oritically exarined, this
material is found to contain inoreanie natter, as silt, of
all kinds, orranic substances, as bacteria, alrae, diators,
and material of a colloidal character, This deposit appears
to be larcely effestive in retainin~s the Tinnte particles and
the 060l1~1ds contained in the w:ter, It 43 pns3ible that the
true explanation of this action will be f~1nd ton lie in the

eleactrical rrnrerties of cnlloids,
T™e Use of Coagulants,

Various ohemioals'when added to water will corbine with

certain substances ordinarily present, forminc preciritates
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which are more or less relatinous in charaster. These act

as coarulants tn onllect the finely divid-d 3msvended matter
into relatively larre rasses wnich are thus ruch more readily
removed by sedimrentation or filtration,

Color ray aisn frequently he removed to a larre extent
by this treatment tut its rreatest use is in connection with

the subsidence of turbid waters.

Several substances oan be used as coarnlants. That most
cormonly employed i3 sulvhate of Aluminu-, whigh,when in-
troduced into water containinc cartonaites and bigearbonates of
l1ime and ra-nesinr, 18 deco~nosed, the sulphurio.aoid forrin~
sulphates with the 1lime and —arnesiur, while the oarbonic
acid is set frre, and the alurinun- unites with the water to
forr a dbulky golatphydroxide.

This precipitates ont and conatitutes the coag.agent,.
The chemical reactinng are shown by this forrula:

Alp(S04)3+ 32275 (COz)o— Alo(07)g+ 3 CasSO4+ 6COp

The 4ifferent units of the model are made with ~lass
sides 8o that one may follow the path of the water from the
time 1t enters until it leaves, and observe the action which

takes place in ~ach unit.

The 81ix nnits in order in which they are used are as
follows:

The clear well and sedimentation chamher, ™e goarilant
feeder, T™e mixer. The ooérulatinrr bagin, The sand filter,

and the storare reservoir.
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The clear well allows the coarser particles to settle
nmt and 8180 s8hows the condition of the vater before entering
the filter,

™e g¢ra~nlant feader {8 an auto-atic arranverent wnich

keeps a constant arount of Alnrinum Sulphate ervtine into
the water as it enters the mixer,

The mixer i3 a lone narrow channel with buffets arranred
to thorourhly Tix the coarulant with the water,

After the water leaves the mi¢sar it enters the coarulatine
basin where {t 13 sllowed t» stand with liﬁtle or no novement,
The precinitate barins tn enllect and settle out, entanclin-
and earryin~ with it a larre portion of the 301133 and bacteria
suspendad in the water,

™ae water then anters %the filters whrre it prercnlates
down throu~h the differ-nt layers of sw1nd wiilch rerove tae
remaindar of the suzpend:d matter,

The filtered water is then onllected and run into the
storace tank and the proces is corprlete?d,

APter a f1lter has heen in nse for a certain len~th of
time 1t hec~~es 1833 ~P"iciant dne t» the rreater rosis*ance
offered tn *he pagia~e of —ater throu~h the heavily lraded
sand layers, “hen this onnditi~n tec~m~g arrarent, shown b:
the increased 1033 of head, the filters s"onld te washed.

T™his i{s acco~plis-ed by reversinc the flnw of water tarou-h
the filter, ™is wash water picks up and carries with 1t

the sedirent that hasg been e¢ollected by the sand rods +nd is

carried of? irtn the sewers,




The filter is then ready %o nprerate arain,

Construction Work.
A1l the tanks ware rade with forms of/iron 1" x 1" x 1/8",
T™e hottors were made of shecet {ron and the sides of rlass,
1/4“ 7alvanized iron nire vag nsad thron~nout with ruther
eonneatin-sg,
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