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(g) separating said contam nant and |liquid fromeach other and renoving
sane fromsaid environnent. Al so in accordance with the present invention

there is provided an apparatus for 50 purification of contaninated

liquid conprising a plurality of sequentially flow con- 50 nected units
each electrically insulated fromthe ground and including |iqui
_control neans for noving a liquid nmediumthrough each uni {74
predeterm ned flow rate which prevents coal escence of particlg
i'n the gredl um said units being sqgygshi ally arranged as fol I ows s (a)s-

i qui TOTT bS TT. dL gg—TrEans f or
sel ectL\LeI y° gﬁ;o&;efff“ﬁ H’Ef“fﬂng't& \yied ; ‘g’g E:B‘l SHREeh will accept
a: gal vani c ‘tlﬁhli & redirum ) aci eat ment neans flow

-connected to s nﬁrﬁftbﬁlw‘l]abe maalhaﬁded, mlwugjbmgammans:hfrdbremcegul ati on of pH

by sel écti vethé spcompenyeg e mﬁmat,‘!lcht C. and asequs OXi di zi ents t ht oughout
the nedi’ um e ‘%ghgzxf M@}l@% sai d | ast
‘reacti o sheets ‘are ﬁlﬁde&blﬂkgbﬁsxdmhlﬁlﬁﬁo r. SOl ubl e met al "ions

adapt ed to m ngtwmuhatﬂuézoﬁdabmungalrm wkenf ar line66—4 etmodgh abe it h sai d aci dic
and oxl0di zi ragh tepepensunitef Figeralt a ;9al vanj.c g:h lg@ qmmoemduedll( off ‘conpdnent s,
“and neans folg Bt doh VFHh SFUPH ™ A e agking alr there-
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- means and | aoglup obomks e @dABans. f or. i nt rodyci ng al kal j ne. reageln% into

the el %g ek e Fre b o R
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al kal i ne f I o GfatterOt8 the requiréd particle size (30 t0.250
1,541, 601 admielo (Hvél&h ithif) hambep i, Rilaed. tfyranrmtohmcrmnhollmut ahd (e) neans

for fl occul awlu Ci;sesbll minch g#tysolT ‘frﬁ’r 116‘? P" FP!"%{P‘%t reagy
i ncl ud?hg s mey [ gﬁ medi-um The
iI'nvention vm P%‘é‘:rga é&% :gu,%%ua& e,g{uatggtev\@ymgf Ay Be atyl tnhnref erence to
5 - the anseapehigh hdd a\gulwgtc charge ()istridded cellulose) is added tothc wet
5 Figures 1, Wﬂlfmslasshmlvh"npesmyaé: ‘i C repr esent at i on rocess and
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on line 4-4 tohuhg sxthhre- W@Uia tlmpnmary ks H 8 tis eaumsraed

10 Figie 5 FEialy “%‘?f?t“'c& mel,*" 0 m,FZf'* é" e Eogert zer
.tank of Fi gu19e - b b‘ﬂyﬁﬁu bubbﬁs ofod) (r8dy "% of an end
out | et seg neaiterolironigh pesfaratid in\tm pigg aijhdent ﬂ@fﬂobr&gm oi?fheankl. TPthd 5 I n

‘the il ustr ag=sat tharoe liquids mediym js| ‘Eh:fle “3’!’21 se eis
S e i S RS

i ntro- 3 15 d

B In te.SO|Id mat t er
to the requisweltapiacal dabrig asrﬁsmnce it the DElimiviany rchambyr. 18anth¢ d’d¢reﬁel inthis
chanber is. thephpneqnd @ balfo aboutirp bevay if indicsinds ol un|t 16° whi ch- opens and
cl oses4@d pi ngh ¥ramthe pulsation Qne WWZFF‘Grﬁ"WhE* r‘}ﬁ,\ P‘F°“F‘h &Pt i cub@dte 20

di spersi on - M\z‘gyg@&m Zabdiioh a conduit

19 as 20by &xpp!links frhyaiiodethepul :hﬁM Ehaﬁzeé?tisaiecﬁﬁdgdsﬁkxh w@dbsence of any

or suff| ci ento themiixgr ghambery 36 mnuahh@eﬂnee for 4@ whight i cul at e
mat t er ¥ whi ¢ ‘;ﬁ% o:%%m %E g%g % g ag:&ggvanl #5 char ge
lsifpp
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(e.q. shredd l'y hopper 22
by a condui tma& 4425h1ch maintains the Ttk &bm 0|ts imately -
Wbt hdr awn f r i Algma rently) lé“ t@énmmxemtmma rate '
det er ni*fled bi}“",}’;t fﬁ&ﬁw é%% M8 nper ¢ ank 27.
A control | ednamtmtn)be,@ of hée ﬁ,bgags aa@ edicloRqrite0f1) of the cl osed

tmank 18 thro2gh3@ wet charcoal filter unit 26 and vent ed -(odor | ess) to the
at nosphere. WthhmlSttdaeftgn|thtamyert3arid<oom&uomlyan®dﬁm®h@edle fromreadier  punp 28 30

whi ch % op Wi r?&d dﬁ‘f?‘fghfgﬁgﬂf‘?’dtq&#t the eams e spefitied
particles. d%ﬁm Qﬁém%g M Cﬁl ‘.-":u -“

t by the
presence of mabaﬁu%eﬂedtnfi ¥as GRIG vlalwwse P Qﬁseeandi (recycled) -

gas m x{)ure Wthheﬁméﬂt’m $ mixgug n t he piping

adj acef thefe qm:‘?stf gﬁ‘%”‘“ Q:é‘tﬁﬁji W‘ﬂg‘q i qui €0 nedi um
IS clear enaug ,edfboghsmydgg,um g,@ oﬁ - bubbl es
her e adher e df ah¢ liren Shanfberc p}sed whighi tsépataes thei ddds N t he | i qui d,
and 35 thelﬂas‘@‘ﬁmgmﬁﬁyfgé‘ﬁméém’émméd@rfpmton’th!alr‘ﬁfyﬂ*ﬁi)?ﬁtbﬁ r) plus [err]
pretreats or conditions oxidizable particles for subsequent oxidation. In

the case of highly oxidizable matter such as fecal debris, a residence tine
in the prelimnary chanber 18 on the order of about one and a half to about

two hours.is indicated.




40 From t he pul sati on danpener tank 27, the flow, at the rate
controlled by mass 40 flow neter 21, is noved through conduit 34 to a
m xer_tank 35 where it is inter- mingled with a gaseous mxture of sulfur

dioxide and air, (frominlet 42) introduced by drop lines 37 from an
over head gas_m g chanber 36. Recycled gas is introduced to the m xer
chanber - 86 jAr; the line 38 comng froma ¢onpressor 40 which 45
recei ves ,;‘\,, gas through |ine 41, passing through a silencer unit 43.
iZgds 45 mxer 36 and the flowlm xer tank 35 are at t| mes suppl I ed
] LC - L may
.'_' trtnaltmks Uher ﬂaﬂtbe35 Wi hin

be heat ed) I n raﬁa(msa,ytﬁyaofj ST of
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control | ed anpunfRdoRreyiating PRBR; & g mixing throat 73, the alkgli Bow, g (g, neytrae condui't
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tank 35 of 25he alrﬁhmug_h the séveral lns 83, 88 is oontrolled _._.,indmd“ “uegue) - Glyes 9fai n 2ow
way of conduit 5Prifse. piaks otk ampﬁa?dm; ilors bt sedientlAS E0US

el A iARAED Yichd \6F 5%&?;@*--‘ k :
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t hr ough ‘consdui t 60 be air mwrt nk,mhedﬂx! _-
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circulating- purrpﬂ%
neutralizer 70 b
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al kal i nity 45f at$® g 8 o
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plural i ty of air Fonel Bk $4Chnd Win NG fitbugh QlhedtP Koné Or k08 8.
simlar series 8 b TetiperinaiBlof aby utMmmuMPBbdmimxbdmes are 20
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each tank i 5 typi cal 30 to 40’ m nut es at about 60-80[err] 30
The air- reservoir 63 is supplied by conduit 59 froman air conpressor 89
con-| 30 nected to a silencer 91. The conpressor -process fresh a and in
sone| i nstances may pass it through an ozoni zer 98, such as'the

non- Pparkl ng, Iow vol tage AC face- separ at ed | nsul at ed-plate type
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basic procedure is sufficiently effective in nost case w thout the

addi tional oxidation 35 provi ded by ozone.

35 As seen particularly in Figures 5.-anrd6-—the—several—air—ines 83,88 each

- angul arly dispose their term nal segnment 100 transversely within the t ank
70 or 72. It is formed with a closed end 101 and a bIomroutIeP~-- N 102 is

cut medge shaped into the hem-tylinder which is: oriented downiad. wh

di sposd in-the tank at a trans- 40 - verse angle to the | ongi

vertical plane of the chanber. Such ?osrtronrng of the
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‘through a ﬁl‘ﬁf“ﬁg& ho er@“lﬁ‘é °6\?9°|"%W°F §|°§'§’87°f'8’a t egper at ur e
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treatnment ta"ﬁreoﬁa??“ @%u es:ss 8 '\by g e 1 PQ&E ation cham
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movabl e by p@akih rdninaed i ak ﬂZSVﬁrba&Vlasﬁlhﬁe 42 h unit of the
appar at us. hﬁlgtbetnwelaed:mhvctaltd ﬁndwh:aﬁdedatdrrtmh tol&.eA unllheand from
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the fluid ofVHE B m g% el e g, %amc char ge
carried by “mr&dﬂagm i GrbrtSgag) thh el BEbOvelaiied€d t O -t he

ext ent. possmhll a)qndeaad ccer&emd bxna @irbca aﬁd&maalnthedﬁmmd Innthe | ates a

rel at 4Qel y Pﬁfﬂ’ P@&‘P PIERAS fioof ¢ veripurmenyl _‘?35"51“‘]‘19" Beplss 40

ponent s fr ofind, \r,, comines 8 St "", pax Tehbitby el ati on chanber
is on the: ,' mbamesiaanam ut 90 mnutes Drsta-lythe sl udge,

dark red-bl gﬁlg(' fromferrrc ion, falls into a screw conveyor 97 whi-ch passes
It through PR ¢l assifier ‘ﬂ%{ <& d. [ sq n |iqui d conmponent
to the system The liquid of fhe sl “{;&‘gﬁ%ﬁ%- --%%\sses over an

06 wher eq;

&ir-| asked weReyndidyNubnitied (N{))=— ' ;
submer ged punp’ 107 rmves i't through ‘émermftﬂmnsmcdmmlos to woven strainer

units 109, 110g \leg %Qﬁ to an upper inlet of a
backed tower’ 1105 e it perco}:‘ggggs?jom t ug% raschl g-li ke rings

count ercurrent to a‘sligdm of l(qldt‘ssr bl &zonr zed) air Mlsb I's then.

i ntroduced . th‘P‘gg‘H B‘ndur"gss ‘%@%’W ank Ratig; 1 fromthe top
of the tower i&%tonve by 1 4 to d wat er tank
106. %0 '1'5 : 021 ;;gi . ‘gé qutéag outflow fromthe
tovver 112 pas_seas thr ow >ondugsso 115. t o uohol di pgzoand mxestion tank 116,
which | atter m@@Sbe c@®hksct ed a line 2197 to 2@3urcel2dBl chl orine for
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toafiltered water tank 125 through lines 20 126, 127, 128. A gas
take-of f line 129 connects the filtered water tank 125 vm'th a

charcoal -filter exhaust unit 130. The latter is also connected by gas line
131 to the aeration tank 116. The tank 125 has a subnerged punp:132 which
noves |iquid through conduit 133 to an. ultrnate polrshrng or hol ding tank
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144 which termnates in the holding tank 125. A backwash line 142 collects
fluid fromfilter tank 134 apt delivers it to the decanted water tank 106,
Areturn line 146 connechts the backflush outiets of the two filter tanks
137, 138 to the _primary tank 18. 30 Punp 132 in tank 125 provides
product water ter for backwash through Iine 133 30 to filters 137,

[

138 and Ao > filter tank 134. A ba'ckvvash_l [ ne 146 connects the filter
tank t . ry tank 18. The solids collected in the bottom of the

fl occul n tank 92 may cont ai n toxi ngsagebu ch have not been det oxi fi éd by
oxi dati on) —SSuch—ear—be met-ats auul as rrercury —_-arsenic, boron,
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In Liquid System Particle size Density I nterfacial

Sur face 30 Type Particul ate Di. mcrons Solution born 30- 225
192- 225 192- 1500 _ 0.-3-0-9-

660- 13000 Fl occul ants 100- 350 300 -3500

25-4500 Precipitates _ 200- 700 250- 500

& 35 soda ash 75- 250 320- 1700

40- 4800 35 Recycl e sfudge - 30-700 . 192-3500

250- 336Q Additives of such size |nclusiud)iy ash, carbon bl ack and 9.

I nfusorTatr—egr it the T TUVTI = ren &IIUV olvents’ amd—treat i ng
zone 82_at | eif,eg.tcasﬁvaﬁf %ln mmﬂﬁﬂm of soda ash.
Al*t er nat e tOeMSﬁl':,red’iCEC anl ca pro- 4 lors, co Iete agitation

reeﬂtdromw err] of cross

with blovvn a|r Hrahoulsicbe nntﬁﬁ@r d jng ’
sectiondareal §Fj;% !W‘& E “‘”A"“:} “,‘;i 2900 to
about 3’(_}) f%@ t,_éb,;wto ,ef&,ey{o% vhdl ' il ation tank

or sedi nent ahm  @rREcabses toladhefeehm ofhhting admdnhldculcsr(bubble%)al’hel cul ate
matter by t heﬂs S:J& ﬂ'ﬁ the flowing $5n é'd’sﬁ'r om vari ous

i nci deffal a E’ %‘?&T E sﬁgﬂﬁ% n,, A5 thal the

| atter were adsar ged
particles i nWblcUém“Y@re asrhi @e tnhrbum\m the@m@t} for renoving a
sol ute ?y addig Fptidigen %g@rc%uwm H‘"’l’d‘@\??%@g i Wty of, one or
nor e t he g ,,g»s.g ve(frconﬁlc')neﬁ’ts e ef Tt ese trea Tren

cont enpl at es. (ot['heohhtaﬂrdn&ar aﬂdéﬁ@lrﬂtﬂ:ﬁgprﬁﬂ&ﬁi bfahe Qo@hig(ﬂﬂidlaﬂ’ﬂeﬁﬁa bet ween

the di sper sedy paPedlee NewbeseP¥eCGpaserous conponent adhered to the added
50 particles, andlor the interplay gé ﬁ{ee el ectrons in such environnent,
whi ch el ectrons take part in the. onti nui ng reaction.- Nor do they
contenpl at e ‘del i berately maintai rk-y3Bpe* di spersion and prevent| ng
aggl om@Pat i on dOPT sessary . (multi- step) react i on period; noR0final
-precipitation by i, - of aflocculatlnglon ‘I'n 55 - brief, the
provision and utilization of an-insulated flow ng body of polar liquid
censti- 55 tut| Peclegy Nupberi for gnksi76 nnd 7237@cihahﬂgens¢mdd260§%e¢d)%t he contents
of which is Gy N ﬁj%é’f?(?zﬁ FF‘to prevent hase Y?{ﬁ aration -

31

(preci BPtatigg) gt ki nat &Py

resulting.in JO'I‘Hés HSHUNG ~f 1ds Gl tdmaz i&?%@f&% tefmesatd.ﬂtS) seemns to
have - been ehea, wtattehmsn Vijpappreci ated.. The necessar pol ar

The Stanton Number for the h wid flow gas . .
'goﬁfrlaggi Wi {‘ﬁlﬁ%ﬁ“‘ﬁﬁl@rmg#%["?rqm%g zm‘mgtf“a‘?“wu%g‘?of ?ngrat 2 osene,

etc.; -whi ch  ar eThoOWebed INuaibbCrelatee hé Wiafe 6 thd SinfiGer mapabhav gdth ILy,ansni tting an
el ectrrc cur thedensity, the s¢lerity, dndurfap pasiapi Ni.cdoVifag. t he i nt ended and .necessary

result fromapplying th 9 ]3 W, par aneters rel ated
herein, is that (1) sedl&r'r‘%cﬁ a?‘f’b&hwam @f@é YHIO)S tion are prevented, and
(2) at 3tshe|r aC he/RonStakl $Cias arqa;abttmdsaﬁmmﬁlb@amoch‘easmn- t aBh t he

“i nt ernol ecul stwoemct e, Vand .der Waal s effect,
whi ch at t r aclS,, L os S - LTe ﬂ&ﬁﬁmr ng air

ol ecul es ( by HeRSopera INunbéY £id! Webet Wambeki dat i on of
the fldwing mgd.i'medk;ensbulessalehmnm Nmﬁber relates g Sysierh Shaph Facedrect r #eal and
i nteratonic P?dépﬁmﬁsbﬂ%°ﬂ/0f\'fd@ﬁd$§est hus conti nued, appears 10 responsible
for "draw ng out™ of sol utdgg,the disgghyed el e@;bgpl ytes of both positive
and negative char ge, - suBdicteiSsyiudde hal i gsa—3ochl or ilpe.7i ons and al kali netal
(sodi un) .i ons. whi ch fi rSpaigy lisgse separddieldt f r o92hd9%edi um as one conponent
of the %l occul ate.. I n ARHIBIWE t hebRefhol dLHKmher which rel ate® the

ffuid density agpgh &almba&tti&spnmanwhntsmn&pm,gemr paftidleY deglihgat i on, the
f.ol | ow ng palske rapoSspada ok @n3a faysec. PadiBesapao 85 inicrons: Wmebeheat transf er

and energy r-&® ﬂSﬂ?‘h m/ragpg uid ar ef | ned by the
Pecl et (Nurber @%M a}?;? Lhﬁﬁ; ‘?‘d ‘iﬂ’

EC he
20 [err surgga,go HicklRE

Gdr! ﬂggfdﬁ'lcxﬁ_ rrber

“tanks 70 and(ﬂ‘?slré(bﬂt) trlwze La dength 2of t reac@@, chamipbr; asd@styarzesml ocity at t he
surface i-s Oftf®e-}; g=tyisgositss b=pes em?’s'he'mal expansion; Tﬁée%&'ﬁﬂfedt Nunber rel ates
viscosity, density and container dianeter (a%draul ic 25

The Prendti Number——K-—-



dianeter in an awkwardly shaped vessel) [err] The stanton Nunber rel ates
the coefficient of heat transfer (h) to the specific heat, velocity and
densiy—~ter+}—TFheStantonNurber—forthetiquid flow gas mxing tank 35 is
35.50 to 36. 0 for the neutralizer and honogeni zer tanks 70, 72

o, ANubgr is 28.60 to 30 10,160. The Weber Nunber relates the
B Lént ai ner (length of flow path L), the density, the velociy,
#ce ension. [err] Contact ‘Number [err] 35 The iron tank
50 has 4n m_pgrabl e_range_Schmi dt Nunber L#6)1 t he contact nunber is 2218 to :

446. Reactionh gaggge (i it hdf; HisOvidcbiRy; RI ik e QIR ERRing e
i nt roduced i nto hh&eg?om;p;tmt&pa&fawk&m&mizblt&dpﬁdu%%dnﬂqmm spLge

lines, or bl ow sﬂ@éﬂ&‘tﬂwbée berweesf 100 4058 nt tgnahpasticilele | ehman -+
Reaction Nugber ggfrVEREF "Bl fine g (clftuent fiom the homogenizer Jank 7o) Lehmag
Reacti on Nufber gdberdida eﬁ,@n Sund @dib Red el @ magnestubh | xhb-qa_rgaﬁy flows of :
fluid and gases tmmoxzde and magnesmtnmdroxxde also roideitl) gilicaF , frhsyeht-em% ¥
25-30 2 Ipa 45, T

Bl ow Shear ube Boculants : ”s"‘““g s‘-’d“”hm!' 45 Th@
t erm nal VepOCI tu;es& Q’- | cgfadtiveneiel. T e "fi'_&%&ﬁO&“fiﬁd es

settling in the. wdfp@sampumewmmmtéls@m@mm Bdrofide and ccalcidmraai-cl es up
to 85 mcrons wi Wﬁeﬁtfé‘aﬂ“ﬁé‘&ﬁﬁﬁe i, hazd ‘BF’FGW"‘!"& bicgeboraetpdt o - t he
iron tank 5Q. FI SW SRy tto presith lapitefh Rerdles _'_smtcﬁ;a&m&Suarauﬁh%; ingd by 13
Reynol ds Number phiticular interes. &O;h@&@mhﬂa gaOdreai of F%rnArsdfdr Nunber

product Wi thin t Hixidesepgtacts fthe '.- s
wat er - particul at &Y " .'0% @5‘3’5 NAaRel: |
| ength of rgacti . réplaced’ . n - tank,
b=coef fici ent of fet' snwu'e empﬂmd,mhichw mmﬁamvém qmiléldmaar éﬂnﬁt I
Nunber =[ err] co lete conversion to e latter flows ipf 601

where [err] is s %ﬂ ﬁ} ﬁ%@&”&&ﬁz éﬁw“-'zﬁ’memw ng
har dness cogponer&:susﬁyb@ 10 f& m-- urnaal Of 25
105F[ err]5, the tdsrdcndel vif rabout 30 mtss betméteﬁo a@@ 7érﬂ]-s
| nt roduction of qtips naf BPEAT @ B et I
(ef fluent from t i 4 $H) 18 or 1 &/ iscatge it 9 GtoerBs 0 e

30% t o 85%3gnor epﬁﬁﬂé tharagglomaates ragidhye inf the agxoxsbfa@ﬁooaﬂawmnwﬂmmver sidon .
to magnesi um carBdngte and.then to ma. neswm _'ne |um oxn de and magnesi um ¥

carbonate and th "o'“'n.“g;;"lq'u %’;{y 20 Y As B Eede and
magnési um hydroxsﬁwﬁaﬁ v oidie] - |§Ia diE ?k ﬁ&d ‘sl udge
at this poizst, cempaseoiliof pmh@nlmaylyfd 35

floccul ants and ‘BEscpadium, dtereduines, an, eriepdedrrag yad, - G4R6e oda ash

in final renoval to mﬁgﬁgﬁqﬁ MBS § b he1 it the ﬁncharge on
the particul ate aﬁh&eﬁs éﬂpﬁsed I(IRC redirfedSby ik ldwtciamdi ,&ﬂ'ﬁhs&‘ﬁxf @Ctheves of .
silica renoal . urnemb y dtm;pmel oetmfl@cw ifmwesﬁétemasw "Llshctae blow wok . 40
renoval. Magnesi ufif i ST e i %%d:%%fl b WY % |
converted: to so ) Te T XTI A ' _ ;-.,qm@aﬁpe( ms ince Ca
and My exi st in ipodgrem o thermtd;thyfadc hﬂdhnﬁcmtbs Mlﬂchamjassul faé"tﬁes
they are re#foved umee an ! NpAREON [ oS it
syst em handl es hlﬁ\?ﬁlhﬁé’ﬁt d‘ﬁ‘l “&Hﬁ“&?ﬁ?’&&b’(gw Bydre

15 particul ar

i nterest. As the reqh&suha&kﬂgmgaﬁﬂﬁbﬁﬁﬁﬁﬂdﬁmﬁﬁﬁh&ﬁﬂmﬂﬂbﬁﬁ@gen and sul fur

di oxi de contacts the partlculate ~matter. and sol ubl e salts, the sulfite i on
rea¢ts with any netallic-ions present. Hexaval ent chron1un1|s reduced to
trival entent chrom umin about. 15 ‘minutes at pH 2.0:to 2.5. As a reductant,
theLsquur di oxi de consunes 20 - oxygen but the‘latter is continually
bei ng replaced. I'n-the iron reaction tank, . .20 .ferrous _sulfate.is .- -
produced, which al so acts as a’hexaval ent chron1un1reductant ~This insufes.
conpl ete conversion to. trlvalent chronmium As the latter: floms 'nto the
neutralization tank. (Mﬁth an initial pHof 80 to 8.5) its coupllng wi th
hydr oxyl ion results in a Ilght and ‘vol um nous . preC|p|tate whi.ch-is -
continually mxed with the 25~ . -ferrous.-hydroxi de that "is- changing to
ferric hydroxide (a heavi er - preC|p|tate) ‘In"a total. 25 resi.dence tine of
about 30 minutes in tanks 70 and 72, this reaction goes to

XI

B




| pitate conti nui'-nQ ..'t'e be suspended as a result of air
drive "ch (LD '«Ohi ch mai ntai ns an oxygen-saturated nmedi umthe pH
event ual | j*elchs”i ng about 10.5 to 10.8 or 11. Discharge conduit 73

delivers &f gly di spersed, charged 3015 I particle that aggl onerat es
rapidly in th«l—m—e%he—##eeeeﬂ-a-t—ed:&%%n&-%zaae 0 o

When cyani des are pr etergent; : results dromn @and?fzfet arﬁe#rmp of éleand

thence to free carm “‘gg’?é g ﬁ%&? Qﬁ‘};ﬁg’m‘f Emf&e:ée
vented freely). Enc W8S 63K biOdhd 6

woul d result énd reaupsticraeacBBrsapomﬁ eci al handling precaut | ons Al t er nat. eI y5
if cyanide is oxidize t%y’&ﬁ‘&t%“?ah cppdigiapsy limgds jperarudarkiespdtivg agajnst; wai r e

an extended reacti W fer, o8, m%msémrsnatﬁseuﬁ £MaGorflfy, LR sw%nmvun
of reactive: oxygenmrgid tdipadivol Witk |l nhiRrasll of 26 [t B khinutey 3 inthe whith be
oxi di zed to dfanat enight brpnqm mn‘merpb’r’ cluiifying edu;ky5vamr rbmﬂe@létm withnd 0?0’; | f 10

then thi's cyanate foge. 8))(%?%%1( ret . ngut re\éoursentg cﬁ'lon e or oth%%%gien e%

conpl etion

ferrous ion of thegyithour nded the Hatimest!bo QY 44 erget
After passage thr orﬂghddxdimbd m/betpmknt Such} Probeds cahhe uiehow‘limt’usslei life
neutral i zati dA tanlﬁoﬂqumé?ﬂeﬁ $m4Y®ﬂ’§ qx titpen eupersrive epresemp| ex 15

g carbon di o¥fRfctE AR ‘enA?“ﬁ‘ré'e%'é me ferric sulfate is

ysed to ferric. wiadr we dﬁ;mkqsr.]_ Upon groundl ng of the fluid, the
hydr oxi de sepala‘te@cessfopdemhebssa mhd,(ahmaamsfrd:ﬁapohrhquahgevhab a

r-inch cross“-ls ptply dispersed %‘Fséﬁﬂ?‘fﬂn cledgin, compani son
h the A %ﬁﬁe S i R L R

Xi de. V\Aste WAl &I b iﬁl’E)ﬁfu

Wi ng (6) Dhwven ?zﬂwa&!pbm Msmmt’smﬂmmsﬁW@naﬁrwvfdﬂnmﬂm orl

Wanents of,.the s N may
‘mzpart of Phe v;nq ‘g@g?‘“i%‘)’ iﬁt&éﬁ% %ﬂlig a@%ﬁw ﬁmﬁlg?gg 25
. aHaf 28uimHquent sal ting out of :

conponents of the fendble wiitle/maihsioing iycidiy _
the organic salts the@ sl v %‘é@ﬂ“c‘esommgt@nwm producsd, &y igasew t ack

or saponi fi cagi on. &% the fow of said bod od -5 ¢
Under t hese ?Pr ti cg&n;(cs)eco n:t:mn ¥ qoww aw;rgs %5 cRY WQ&;&:&O mmvmgast Za
some viruses. (8) Ralescahicd of tzerprrtivles | et eness. of flocculation:-is inportant,

e.g. 5 to 7 ninutes,af} BBl of the; matscighig gpjslaline wﬁt?f Syl P ARYRFORS 25 to
35 mi nut es Orssmre‘%”% Sl grountiogid sy’ B0k G Lidrped BERHA toGhitfalf Y1 1935
murky water by flo W@pﬂt&hoﬂhhea:rodfdhqﬁﬂaw@ abtDhrdl Kill is
achi eved wi t hout gﬂ:da) separpting (shifl (spritayinant ansk Niguid MMPhagEthdmmeut '

need to nodify the
first deter mmed t Qethific nemnt,sc kasﬁgﬁmhtw&%ﬂ ,&Q%F{g harvest
pestilential life 15 3. A prd’css rmotfdmg tod:hhnrlforcatwlmnmathd mkmdlyqf () isemdde act i ng

sanpl es from succe mn*!?ém%‘g“ s; fhe.s ity qf. the cell
to each step is Iemw "EI %%‘“u ?&‘P ‘é&geﬁ‘gﬁ ng as
a.splid, a cqptam nang, rpa,easaadaahag td Cigis d, rzrbr\etlwﬁaemtsmﬁ RowdbRUsoRl Yiquid 45
di e_rsed, sai d proopses supgs/ictingnuipdg bulk solids which jreispbstantially exdticed cmllhty :

i ted enwronrrﬁ‘ﬁ'c“’le 3! of ro erla 0 nsi sting
eSSHMtial Iy of a pohas T “%é"‘ﬁ‘“%aﬁ RSha st %““‘% gt ok ibout

0.1% by wei gl of gilidifisdebmanivdat efighi | | accep a aI vani ¢ char ge, all

whi ch particles have 7a PIPSE ccerdmx 30y @ ]!erm e, ﬂ@‘i Eée f(d?;O to
225 microns di amet R gﬁ]"ﬁ%&@g:‘%ﬁ mﬁ"g‘gb jﬁg] 25
(b) introducing suihd mﬁ,a;,slons to

25 inpart a gal vani c &ha er:c@aimt padztxmcl aberbin qasumbledmngnﬁmntecoeipessronsss
throughtheflowab!“'éa c.pH of 2.Q to 2.5 (c)
exposing the char gag, m&wﬁ&%‘mg rrésmfréf TR i Ghseous
oxygen introduced thséng chiromidid by reaction with(stllfiteCaad Fersold 10 ih e prds@ice effferfons d body
t hrough the eect riulfate iypH of AN tgi2dclthemeonyedting un@@n&péwmmtcapbmwmbdmsdrn t heo

charge on said par;ﬁdEIII 105 tp 1LP.candqiginily Precipingsing\same i ddmiswE itk I65IC ¢ he

particles, (e) char?’glmgAt,b&ed@Hc&id.Jghecﬁm 8 Witlein! QidAddnidrhingt: ichEpradd soifibl® to 11
to reverse the gal wasideC ardhaidggro@s indleies Hmvmapgopandxmgﬁﬁ cydfide to cyanate at ()

el ectrically grounding said body to cause the charged particles to nutually
35 coal esce and separate fromthe body of liquid as a solidified

coniam nant, and (g) separating said contam nant and |iquid fromeach ot her
and renoving sane from said environment.

.YD




2. A process according to claiml1, wherein said netal ions of (b) are

derived from 40 metallic iron which is contacted by said flowable

mat eri al . '

2, wherei he i s made al kal i ne by addition of iron

hydr._ ye. 4. A process &ﬂﬂgrdlng toclains 1, 2 or 3, wherein said polar

| i g0l didls ter ' 5 A process according to

cl 6 X / gﬂﬂ““mm aid flomable polar liquid 45 conprises

sewsgé/ 1,ef use ontalnlng bul k so |ch are substantlally reduged to the
.fze_ S%0 . ?ze

: IT P] ULToSS dAadlLl Utur r|

“wherein an i NOR ¥ \SyarH r I guid and
CGUEE Lo %M PAE SRS ot and

- conjugate; subsequent salting out of the orgamc salts then exposes the cell conteﬁﬂto? A process

(f)
accord|5n t ein the flow rate of (d) corfesponds
to di mengl on) gmm&@@%@dﬁf dnPerealThe FRFSTR ARt §°(‘“°?DecI\g P ¥

Nunber s, Lehmaz A dobpleeress, a%&%&swo&am, §igty digwdaer s, Cont act
. Nunber s g’:bng:?gn oc@passhmﬁmpaamimhmm a3 mﬁ%mﬁmmer s. 55

8. Ap docesgmﬂﬁd’erfw ipomgrely’ Fprifyingmarke matenbys tcelties wignaber Frant dBnpri ses

55 hexaval ed™¢hr YRRk to claims§,
wher ei n sai m@mﬁ%ﬁd@fngwﬂm &tﬁogp%&;fﬁhfggﬁlg gﬁ,sotﬂ&q&cdagggl d process

i ncl udes the“lrsstiap@msd 1o ecpresent (S llhlemawesl @mbe gshtt@rﬁhmwst’cpettﬂqnvallxt;nt chr.om um by
react i bh rﬁ;ff W {%;ﬁﬁ% FRelep frem stitcesist PPEfr ous 160
sul fate at p sb en con e'? |ngtr|valent chrom um to- chrom um
* hydroxi de 60 axtmpﬁmt CLAING I8S0—11. 0, -and jointly precipitating same in

admi xt ure Wdttlg Lidp %;?lpwsie“ splid, 3 fonpmieantsfony & pakir digyid) int whidhl aj m 8,
wher ei g, sai %ﬁnﬁm a roce

i ncl udgbs t hey fwe:{i @aﬁa%ﬁﬁ%mﬁﬁ%&%ﬁ%ﬁﬂ SZB
1,541, 601 (@)lmmntpaaiﬂes wlnclrma lpamicbidrfe sibéfi whivh phriiflast and oi |
conponent s gvet of &fF &0 WNW ?fr~’t9rFP 233, eferoon giprteraviths “whi'ch may

formpagyt o 1o I P .eous
corrponggnt S Gihpakt £ giFRAK gaﬁ@ i ]@%J&éﬂﬁr@ fﬁ%ﬁ%ﬁlﬁ ting 2(gut of

t he-or gani cﬂmadbtestwdyh@de artdqtdlcoﬁlot'ztwrwent s to : caustic attack
or saponi fi cat theﬁﬁm particles to oxidizing conditions P‘“‘““" y gaseous 5 (7)
Under jfiese ol QB Said bobdfCindoSghPBE bib&thily hbnali ifGbA-ve aggi nst
sone Vi ruseanemE ﬁl@/ﬂ&lﬁ&a@ﬂbﬁ)lsﬁ&@%&& dtfa fateOmiaptédaiol grevedts - i rr%grtant

e.g. 5to 7cmemtcesft_bsf groundl arison with a nininumof 25 to
i f'the mas Mﬁ%ﬁ 5 ?h“’"ﬁﬁf%ﬂ? clarifying

35 mi nutes E%
Jva ﬂ
mur ky wter%y( oo miﬁsﬁtbﬁy @rafs@mel&uganﬁmde&)o Ehgatkyot al il is.
achi eved wi tnhhut andegpuias frorh chectiotlyoofiliqaid @4 a eliltifed domxmisanggadit , and wi t hout _
- need to nodif yng pif oprtanapant and; iguid frogeeach P‘hﬁtm&f@ﬁ@e& P& or gani sm

first det erfﬁ" m‘ﬁ?q&ltm\?pg ﬁgﬁgﬁgl T éﬁﬂwk “har vest "
pesti | gt i almelalliE Bonlwhich is con war@sﬁmo%hm cation and stu by ytracting
sanpl es from s¥cAassts acprlngge Shind 3 at2e (wherein ke eterinb of eiid madf of the cell

to each steﬁ““t"g" Veadditioncpf 1 LM | LOGES for separating as
a solid, a g&ﬁt,ﬁ%‘gpmcefa‘fmorrfga pol-a CLlAlzl"cﬁuisd"hmm\f’\‘?tl ? ds's “hut el y

di sperassed sai 8, lprpmees d elhimg) 1, 2@r 3, wherein saxd(ﬁb)vablﬂpdﬁ lighidct ri qal | y
i nsul at ed emnm fe{vmpmgbdkm#éyw’éﬁhﬂ enbpsastidly rediesditeithe 20 consi sti ng

essenti al | y g@iﬁ% %‘ﬁg gggﬁlggeéigﬁgng 9saﬂ‘;§“a”“m of ~about

0. 1% by \Aelgmb mGhgege, all of*
whi ch ﬁnrtledhéﬁedlmmnmnddrﬁﬁjty of 1.05 to. 2 O-[err] and a-size of 580 to 225

m crons di amet?er rocpss fapcarding  fp fagy: @re
il o0 %&f et 2l i ons to

. (b) i ntrodushiitiey mmﬁ%ss'

: 25 inpart aNgmbats WebeC Nafbs, GashéPranfe Nunbbre Sn )Staﬁtbﬂ"\N whbag) 1 ee el'ectrons

: througss theg‘t‘%}%lﬁwmrdml tloalamebnrm ngsohthleacemdmmnpleprmnsez 0 tas2.5, (c)

i exposing th | d n on ed by gaseous
orvoen it f it RS mst;%,d;*mﬁ%mmps SRR A o 375 50,

t hr ough theuﬁhlantchmmmhxlby w&mlmhedﬁnemudfeﬂmsm ﬁdremsemeoamwus mai ntai n the

char 966%” SWW?OS to. |0m mgmdl;?xg nﬁ%m;%m erncence60f the .
particles, ht ide. :

10. A process- accordmg to claim 8, whereln said contaminant comprises soluble
cyanide and said process includes the steps of oxtdmng the cyanide to cyanate at




(e) changing the pH of the material to an alkaline pHof 8 to 11 to reverse
the gal vanic charge on the flow ng particles, 35 (f) electrically

grou s to mutually 35 coal esce
and separate Tronttne oty uu—rqu|d as a solidified contam nant, and ()

separating s d liquid fromeach other-and renovi ng
fromsaid en ' ,ﬂﬂocess according to claiml1, wherein
metal ions from 40 metallic iron which i &

cont act ed by; sa| d. flowabl e material. 1,541,601 - 40 3. Apr déess
accordi ng to clarm 1 or 2, wheretn of. Ryuéth Of Yiddal CdncdnfidiohS NBSRdR! doadeitie: DY
addi ti on of on hydr oxi de 4., A probaﬂsna?mducdl  tpeiorC| ali mspettrog&pme aflysis
wher ein ‘sai pmlénorm a‘m@msp*bﬁé donmi nimflytoppier2 45 PH 825 spgr. 1.094
process accgﬁdl ng to cl ai mglor 3 Qheelin sai¥%9% owabl e Eg P by ¥ui d

45 conpri se sewage/refusel nta| ni ngs k solids @igich are s santially
reduced to particle- snz)eoof (a) . 615d\ process sagcor ding to .@oy :
precedi ng'ctal m -wherein-an inorganic salt is a.soluble cont am Mnt of the
pol ar ‘1 i.qui Hemnd is substaﬁPPaI ly rem)v%l therefrc?ﬂ'Pl n the 50 1660 |
solidified mﬂnnant of (fY. . '
50 7. A proggss according. tnsany precele.tg cI ai m Merel n the id)aow rate of
(d) corresp8witm t o di nend?¥M ess. par. at?i@%rs sel ect{%{% from Reyﬂ% s Nunber s,
Pecl et NumbBY®siup ehnan Read®Pi on Nunbe ShapeFa Schm-df:* Runber s,

Cont act. Nunbers, Weber Nunbers, G ashof- Pr-andd - Nunbers and Stam@nr Nunbers
55 Aﬁmmﬂaprocess aCG:.OS’dI ngto claim 1 whe¥sin a soluble _
cont am nantT fe . 5 hexaval eB hrom um cyanide ion. 9. A
process acc &" o] cIa| § wherein %fsd cont'a Oéa'ént conpr-i. sés hexaval ent
chrom um an 1&med processumcl udes. thaszioeps of .r @dgci ng ‘hexaval ent

chr oni um t oSilfateval ent- chﬁZﬂQDum by reat598n with s7#ite and ferrous ions in
t he presen_c ¥ errous 2 sulfate af pH of 2.0 to 2.5, then converting
trivalent cf ( )ﬂ‘mt%' rorn;um hydroxuii@om@ "pH-of 10.5 to 11.0, and
jointly preBtepCit&hlm@marre in adm xture wt ferr| c hydrOX| de. 10." A :
process accor(a! 0-cl ai m289 wherein sh®d- _cont ami nant - conprises sol ubl e
cyani de andTe ‘B‘t’ ess Gbﬁﬁl udes theq5§§ eps of- OXI@ISZI ng the .cyani:de to
cyanat e at Toml oidsl 601 60514 - 7652 890 - 11 % .
reductt on, Sﬁspéndedtlal concentration- Sl udge.concentrate found in  “Product

Wat er prior 5, E&gct ogapﬁ’ré anal ysi's \?@r?er Pr| or ¥ 1r eat n_ent pH 5.1

to filtrati. 7650 pH 8. 23g5p. gr." 1. Cb@ﬁoAI -
430.0 ny/l Volatle Solidd). 5 rgA$99 994524; 33, 700% by w . Ca
616.0 =~ Dissolved O3pen) 0 - 13.0 L 1.080 My

145.8 %nm:s 53.5 1850(2,0m, 163. 357 . Z,‘;s 3.230°105.0-
16. 6" 84.2 " T umits %51-900 0 T

009 |l ron s@fg;é.o:sdou&tance 700. o . . . .70.0 f: 90 0

6. 670 Silcon ._;» N ._j.”.“_ L

1.660 Titani efem 7600 e i
640 |Mn : aggloThe uneMrfs Gﬁeful::;ss mrﬁﬁgt (wa?ﬂ ueatmg %etocess ? l@HngGand_ e
1.030 Sodium merating other 15 may: be attributedgty the
4630 Pot agsi ur :.ttt“ﬁ;‘;:af..e s £ s i e bt g

o - 45
2. 810 99. 249% AmTDnla)'Ihebtoadbandshxftfmmet&ﬂelowtoexuemehgth(xe lStoll), 96. 6
Tot al hardness (a | residence ateac!?i?ebmthe spectrum, effect nme ‘orgadismis of 27 2
Fl udri de i groups may resnstane uzsudlc or bastc gg! ’BbKCH?tOtPI de

: s of both pH.
1240Q. 50 Dthis connection, the ﬁgxdﬁy elgl iate30 minutes) as well as 3 0okge 50
4050.0 - ‘or %ﬁw dP af ﬂl’ appears nnportant An orgﬁusm oould better acclimaté or 2-- Tot al
ve or: '
CDl)_rgctnldC Car bon (T!BEY)'G) Residence g w&ch e whole or <o n‘g/I Er¢ ee Car bon
oxi de. (as [e”]gomg tieatment atmlgJ g!:g'lﬁns gaseous. m.'.'
‘55 continued suspension/agitation, oxidation and jon. exchange, is* stgmﬁcant - 55 .
(4) Relative density and composition of particulate matter in'the ﬂow-medtum,
compared to the volume of water bemg treated is an xmportant parameter (Total area
cm?/1=130 to 13,280.) -

o - (5) The additional effect (attracuon t0 hvmg or newly dead cells) contnbuted.
60 by the galvanic charge which is carried by thic particles is effective. ‘In ‘this: connection, 60
' it is preferred to obtain the initial low acidicity (plus galvanic charge) by introduction

of sulfur (dioxide, rather than by addition of formed acid, since the SO2 produces

hydrogen ions and slnftmg electrons by dxsassocxauon of ‘water.




Total Dissolved Solids 62338. 7598. 87.8

Total Solids 69514 7652 89.0 Solids
7176. C4.0 . ' :
765.0 38.3 95. 00 Vol atil e SoI i ds .. 1599

o DAY o2 00

99.8 units Specific condierar 2 4
25C45Q80 mi cronbos/ cm 158501 - B
- 29. 100 Theabmm%t,ﬁ%etﬁﬁicmtaeé@meilq&mhﬁﬁ@@ﬂms séag&hﬁnysaa,mtl ng process in

kil livag an@m@e&ﬁea@gemgmwlfmmingand mwrmmelﬂyutemnoﬂ iof ¢hef Or N5 may be
~tattributed C!aeaﬂthéh | g@;ﬂgeipqdeqq@emeg thy complger of

i ndi vigdual ¢ ﬁo "g?m B yni que ef f ect
m, wherein b

even 4l one, ?ﬁ@ﬁ&? ﬂbwablcmatemllS%to:(?‘}% ofﬂocc&(ﬁgﬁ The broad band

shift dr omp&uts«darﬁ:,lamhmhéeeaéuﬂrrm:zhs beatep bt J00°Reto, 110°Fowitioagitdtiop. as wel | as

- residence and dusg tognieked s tetmd d); ttherrhy inoiefsing tthe temevak efrifies, oagor-gani sns of

whi chyg ndi ViFRRfR q‘ mo 4 i esi st apt e HaGid Mo PESfrea™edi @ 0Nl y,  but
not t 0 ext i dhgh g 11 to receive. and ﬁﬁf Sasi SHANTE&G 0N, tife
‘rapidity (el iﬁd ew B8ngTimowet as caﬂanus thltl& smxﬂesgparaxﬁe&bmof strength of

the shift r3§, %h‘lff - 'r??accl i mate or
sur vi \e S'QW ﬁjﬁé’%ﬂ: | bt t he whol e
_medi um or - i'ng t e nt at “eac nd of the

fl ow process, 14; ' appmmgfoga:séﬂumnloﬁtcmtammn iquid ‘Somprising @ phurdliyued
o' o)

" suspensi on/%h@sa drom §‘° ‘Pﬂ F‘F’cant -~ 55
&rg‘us th620 .

(4) Rgl ative HdeRst ‘. g
f1 ow nedi urﬁedmmm uemdn rma awr&msvs Bnﬁudfnﬁﬁhﬂd:oh-s an Tnport ant
par anet er . o V!BOnsst@ﬂﬁ!& 408 Qlisyri The
addi't i onal ’@ﬁf%@’&"’tﬁf “‘i“bi‘FCTP %‘\‘g‘“ﬁfgo“bgg‘ sgg@ﬁ 'éF‘F ) contri but ed.
60 25 Echod aGﬁfcrah@ les js -
ef fecti ve ! tsheﬁﬁﬁhﬁﬁt(ct)(lﬁ;tameﬁ  sieactafit yéaf Wl @fhetrad ﬁbmua& the Thitial
4 ow aci di C|t€ayﬁ°9 0915 lel nt@rpoe@ng!amﬂur di oxi de,
rat her thar jo¥.. ﬂ%ﬁm " o ) @mﬁ%ces hydr ogen
i ons 3Nd Slhelik ) ; ecred to sai
.31, 541, 601 last reactive means and mcludmg proximate means for mtrodlﬁng'alhlbalihe 5 i n t he
par t'i cul.at dote e pedip @?‘@t Wé‘nl}l PALR aturated with
. gaseous: ox%fo NAE ARt TEAR RSERIRND W,&%%uon of "the
cyanaise wit Giehris W6r eleéth qU| d al kal i ne nd copverting
t he conpl ex tdSQSarabwmt\dlagmdde tapleimmxwhngmuﬂ#y(d mqhngdtedhydroxyl ion. 5

11, A procéﬁ%“b&'cﬁ’érsﬂf’ to the

coal escencq’:'gﬁmglﬁla m s“&npe °wns ﬁd‘,‘,’t w\?@"fﬂ: terial 15%to
30% ofo fl ow ﬂgﬁeﬁﬂﬁﬂbu U&mﬁ@ g: fudinal agislch eftheauinbea,nmdm Xturg is -
heated at rebghidie aih inflovf therethrobight may as reC|ted in

‘d
(f) theretﬁ aflg% , Eﬁﬁ W@@m nd cal ciumfrom
the |'i qui d.upit@d): means for mi%u M@%ﬁ‘&ﬁo%%& siol.0f 11 wherein

the l45qui d tiriem}yhaung)mﬂdgxtaung such mmugm canthmﬂgrmmemleciﬁidl tigaally to

receive termnle soaas ec cled sI id flow being
~ noved in a 9 m bltflr’ g e%%fénol ds Nunber

30,000 to 4bund)O and Grashof Pr andt | NurTber 25 OO to 230 OOO 13. A

“pr oce‘5§s for ébaﬁraappﬂguabr auréimtmlof @nmmqmmubwm licgeid in
whi ch 15 rleé des rrY‘ d- s . .' ’:.-. in qum o c(igl n% claim
y : i)

_ :slmmmhs!swm a plurality of
- sequeéNt | |y, whichwesieitisle epsuigble foridginkingach el ectrical |y insulated fronsst he

ground and including liquid flow control neans for noving a l'iquid nmedi um
t hrough each unit at 20 a predetermned flow rate which prevents

coal escence of particles suspended in the 20 nedium said units being
sequentially arranged as follows: (a) liquid inlet and con- tainer neans

I ncl udi ng associ ated neans for selectively mascerating and distributing

substantlalprﬁ&s@&a s Qn oERSirbkd
*‘appar at us f or 2@URotable oatet em:ﬂfngmoﬂmmsnam



solid conponents which will accept a galvanic charge into the liquid
medium (b) acidic treatnent neans fl ow connected to said contai ner neans

andW of pH by selective introduction

of ous oxidi zi ng agents 25 throughout the medium (c) :

cont ai ner and ﬂl ow connected to said | ast reaction neans and

conprising a mm“m‘m metal ions adapted.to m ngle with the :
g e E reacti on with said acidic and oxidizing agents to 1,,‘rrpart

a gal vh

£/ charge on sai d soI i d corrpone;susﬁmand nean 0 SEHHEF
aerating A 30 oY -PASST T AT (o, ich % sabsiily o(sdén-ﬂq@t?ﬁ‘al igipg
means. f1 ow connect ezll ﬂ’etabl P’&ef acFeasSt 1 eactr Ve neans - and S Aol QiR .

pr oxi mat e means vt Ie
di stant nmeans for,, _ % . K

t ur bul ence @dapt g PSR TF om the- rredr um- ~and (e) neans 1 -
for floccul ating separabl e corrpone@bq-mjmn alRal i ne-f Fow st ream i nc‘ﬁfdr ng -
35. switch means for. electri cald:.y?d - ®he al Kal i ne.: madl um 15 An
apparatus according to claim14,. wher -‘f“- d) conpriseés an; el ongat ed
chanber. and said air. mixing:means whj mﬁgsd oguted di stant-to“tte al kaline
reagent injection rreans conprise succes-sande—dovmst ream ait ~del ivery :
condui ts indivi duaI 1y havr ng -ej ecti olfr, ‘__' -q‘{’feansversel y d| sposed Wi t hi n
the flow stream at ‘successive: 40. = ;. . SEEH5

a | opgi tudi nal axial.. plane of - t--' - == ,,_s(;ﬁaﬂ otnSpﬂl}étPe

i ndi vi dual fl ow cont. P:o-hedgieb qg" b Bulld W‘t“h‘{é t'm‘ough may be

adj usted to changi ng daviaikil of - tmthPBW"éf"r‘é’ | ‘mrredi at el y adj-acent a
nozz|e. 16. Ard appar.atus: accordr ng to claim 14. or-15 whi-ch. inel udes, :
subsgequent t.o unit: (d) “means for *i nt'roducing- ‘soda- ash rnto the flow stream -
and peans for simil-: T taneousl y ‘heati ng and: agi. tatihg. ‘such flow
stream whil e conti nuaI I y restrai ni.ng precipi- ‘45’ tat| on.: .17 :An -appar at us
accofding to claim:14, -15, or 16 wherein sai d - units are eI ectric- ally =~

i nsul ated from each ot her .in.additi.on to. bei ng-€l: ectrr cally i nsul ated from
the ground. 50 18. An appar atus- for -purifi cati-on. of - ‘cont ani.nat ed 4 qui d,
substantially as herer n- : .- 50 before described vvlth reference 'to and as
illustrated in the. accorrpanyr ng drawi ngs. 19. Potabl e wat er--deri ved from
cont am nated .| i qui'd whenever obtai ned by the process. or. appar atus cl-ai med--

in apy one of the preceding claiis. 20, Pot abI e Wat er’ .accor:ding to claim’

19, which'is derlvedfrombrackrsh vvater ‘55 - Cwhich was:initially

unsuf tabl e for drinking, ° 1,541,601 21.. -Pot abI e water ~according to claim
19, which is substantially oxygen-saturat ed 22 ‘Potabl e water and an

aggr egati on of m nute. metallic particles i'ndi vi duaIIy derrved froma'liquid
suspensi on cont ai ni-ng .sai d - partl cl es, whenever obt ai ned by 5 POITS; :KERR &
CO., | Chartered Patent Agents;+27 Sheet Street Wnds_or, Berkshi-re-. .SL4. 1BY .
-and} 15a, Hamlton Square Br rkenhead T




