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liquid and rinsing gas is at the top of the

the process and the

description of construc- filter, and the expansi on space bel ow, whil st
tional details of the apparatus used are given the reaction web-systemis
pl aced internally by way of exanple. 65 at the bottom of the nedium the

I nt roduc- Reaction and di spersion el enents
890, 13 nade according to the construction of
obtaining this an elenent 65 1. The di nension

can be 130 6
figure average. For
s of the construction-ion

according to:-figure 2 is fitted in the nmedium and the nmesh-w dth can vary
as may be. of which the upperside |ies 100ggg3peneath clear fromthe
exanpl es. However, the —Tts surface —The run cam be-increased con="5 -

paral | el rods canfoll SOnbesne gy e shirhits L@ Atk
the average, of bt "ﬂga’tlthﬁsltoabm@d%mn@dmwebnt
element is fittedlff ﬁ‘;rﬁwh {300y thy ﬁf‘bﬂi‘

of a 300 mm una@éfjet ti &qm v1 1§a c
cross-section, e. gith e mbsﬁanlc&‘s whichRed Bpaeit&igfond

hi gh. ?\tllqﬁlﬁé’fem}r @ﬁldtﬂh@ th lilheng i

| engt h-wi se di recfftbi "g,‘lfj R ogotn 1d§’“libhc
The B four distgpi an:m E;baﬁa%n ﬁcapd
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during 10 ni nut%‘”gla"e ft ﬁ lggm qthddzagepnd

2 merr] of air aﬁﬂle io Pﬁ%ﬁ rsvﬁo off %-ﬁe
di stribution oflsabﬁportmy%r, sep@thitthg do e,
ri nsing water andbyl'adsqrptg%apn thveparndme vhahe

i ntroduced at a rZfE"Re Fg‘“y @beﬁw@% e

nerr] per mnutetran

1 e
wel ded Lo the  doeraingd: yegiously banas%m poisiﬁﬁ f
ot her distributi n%s stmtlelanf lgellouisednchecl

IlO'W ,1 t
conventional rins uld‘}tfﬂ?’t % mf:n V
ﬁ&g“bio s M&E is o

(nozzles) in a do

according to fcnSaieedldnnsmﬂlpurﬁanqmItpﬁﬁmoloViﬁhgrlorandx

speed is 10 m thgaﬁnﬁﬁg ﬂ@ﬁg"d

Gordetreablignid lefbettRated @ d@%rtsp
hfethetdherr and fhc foudet ¢ ¢l@nbbttom.
he ol ﬁéﬂ% Ak the ll?é‘tt%

a:?&x S

Oofimele liguit) canl
htg’@r lwelsmébqaﬁ@e The sedxmemt e

‘}ggﬁﬂ\% " PEF m 15}
ob,xﬁ e%aiﬁl'tﬁgodﬂ enti f:dnt: frhtidn=
tddesaun@eeﬁdedes Wi t h F| rst

ﬁﬁ%& tmdcétcy @btaibg nan
mn a
E‘lhﬁu o é"‘iﬂﬁa@ b mntg}o-
ducEch% @rmedl I 4449 durln@ Uhe
tnm nutseis oailoy, ’Ulﬁtﬁl’uelltSma be

ﬁabdte mg ghe filteyt Ihls
5‘@@%@ <orE g8 e

tibd @Kd 61 &E ro@f&& e& é.nt enti lﬁ
EenNRtake. | | . 20 those with th

r ey be meafi aited dht b eta-
S e

g &Grtﬁd’ledlrabt

exanple |I. The fi F’F‘MG‘PE}WRMB‘BC 3 gp é’@cfatat@ amepaius is in use for ﬁltratlon
t

the gutter an fremecint ébuﬁ)terlcuffﬁx Fé Anﬂttﬁu

T%dﬁtereﬁt afq%(laga Il‘nve%to }504
- in .1(9E'EIP (ﬁ 15@5 s$ ée ﬁfrf P

or the rinsing Walsgraf pebsufe it kss. out I et pi pe camxs;beng:ommemu .or fdrédid

The surface of th v§ d0 Bt dis{

i :
e Core SO e 0 o
the web is decreaﬁxegdu‘r’&@. pénUl PI2Y, twHickY @ibre Of
mm  Now about womnpm adfanvm dreasyacnmtBQandl
web- system he mier ((%]EF the m&T n%lRH firhs
As an exanpl e in glbs%’fi@e hdver | &mht
el ement W of thewmé&ersyst em i s | nd| cated

of flat iron st40; p ?‘1‘%% arpqnventipral jsendflitanpo s
BONPLE |V, STRCC (et boa s e

The strips of Purh dlﬁefss %n%ﬂtﬂé'sﬁﬂ' rin§n S
third grates run pitlr abteefs alsco@tanlumﬁeﬂ’domveﬂn a

li kewi se the sePoffaveation
surface of are d|§gd @f'&gpsﬁ%:{t?l]tth"e ‘Eﬂgf”e(?

a web-system of 25 leﬁa‘ rebd0R ahd afb badadsel d1@nd h

stfugtaref p 9altﬂrea dilonThe @G%S@lh Of

g 'é%)ﬁ adsqr] ltsdfl ‘ft?ﬂ%
Ctivi his ns,
aWdy'if sspeREioe is FRAliRIbled thls w%5

also twage Mafted icarmbe trérgoved. The
swﬁ ?m m@@@asdere%

T e

&bk mﬁmwle%cvfatbesrcm @engipre also

%?nb\gﬁl % :i'ﬁ‘ qi?llagtte e
Uﬂa&r [T 1lc&1ér forlHe
feglliting - cﬁc@o mdudm @nd (preeenang) Ioe

Cngglﬂﬂ OMP WM@ Y OFY ne t

e pAbROLT qﬁh é‘l

blﬂb g\f ﬁlE @ffluent. De-aeratibESE 1Mndt

and 200 mm ben afiller’s High cppag® e conshimptical eheﬂuenn is usaallyalagreble.iBesides Gla oatawa

web- system of m ‘fgﬁi l‘é\@ﬁ'ﬂﬁa"cﬁ g;ﬁc“){;‘f_’ne
The dis-  placed. Sohfified biol ariihe, Hadk Sllomany, t

i n dependence on thich mbaly év desitable. a cati on exc

If the efﬂuem has to be very concentrated,

55 then it is appropriate to make use of a filter
medium which is lighter than the fluid with
which it comes into contact, e.g. granules
of porous resin, wood, or pumicestone. In
this case however all flow directions and

60 clements of the filter have to be reversed.
The distributing system for liquid, rinsing
I'auid and rinsing gas is at the top of the
filter, and the expansion space below, whilst

the reaction web-system is placed internally
‘65 at the bottom of the medium, the introduc-

eafﬁdeﬁia&nd {DEODE, PR EALIO

i R

@.&gledxsthuIiI&CO ihg ‘air and water
by placing a suitable supportmg and dis-
tributing construction under the medium.
One can use the distribution systems as used
in conventional filters. However, one has
to take account of the fact that during the
filtration a liquid loaded with solid sub-
stances must often be carried through.

The examples of the mode of carrying out
the process and the description of construc-
tional details of the appanatus used are given
by way of example.

Reaction and dispersion elements can be
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wor ki ng condi ti ons. | oaded with Na-ions, of a
grainsize of In figure 4 a spatial view of the web- 0,6-0,9 nm The juice
nmust be decalcified 105 45 system Wof figure 2 is given in such a way, by
this operation. The apparent rate of that it can be nounted in the
rectangular flowis 8 m per hour. The upperlayer of filter of figure 3.
—Here—atso—the-di stance H 200 mm of the nedi um consist s—Hhowever of TS
chosen in dependence on the working con- an auxiliary medi um of granul es
of poly- ditions. In figure 5 conical coils (1) are vinyl-chloride with a
énsize of 3-5 mm 110 50 @Biﬂn whi ch can be nmounted in the filter
The regener-ati-on—of-t-he—f+Ht preceded-i-n-ptace—ofthe—grates of
f'gwefna& Rhordlng toe % ﬁf biRbags WeiRk EdbIngifis Qb LikifentTBSli UM Wi th
wat er 1.r ame lg@fen 1611s pltheOEBN hecording to figure 2 is fitted in the medium,
Fi nal | yndathi:()nqzshhwvwmcaxsmrmtasanayobe NafONhlfrhsthR}lNPetSldvthSém gonbéasati ng up to 40 ny

of pa%1 l‘%m ) °V€be‘gg E g’%ﬁiﬁi ar liter is
filt rsag wﬁ}@wﬁﬁéﬁm J? lem 1{ thef ; n9f7o8 m per
hour in Ihllﬂ)giﬁé howiE the @Bns{rictitl 61 4 | 3 mmlﬂd@ane ﬁr[;terna]thcdmmesmct ion EXAMPLE
V. perﬁlltmwt)reotané'm ckass- &eetronnegilajm c,soné?P@tCSSE El wat er of a papermill

i s trelted mprasdrind lmtﬁn 4 graipsi zg:s e °’m§:ﬁfm er accordl ng
to eRampl g i biigS thicos ADBIO! pihchl) LBy of o Joabes follows: 75 po
Iayer @hidh afeeprodid Wi thé andersiies aitie ER@ Q@ring 10 mﬁut@ma TPixtifs wfn 6 cm 6 10

trnanaqlp@ gssgtddlgggncpsoqyﬂ Uy\glm @&o ¢ g u' ?ute
100 e P et o i B FRE
100 ﬁgZﬁa thite b1 b0 juemseﬁ ) Al TRenOhérBle@fcas doi ds per 500
nm gr alrhse devicds elntoatlyl dré @bldedl’tmethél bt esed pE@jn.r un 160 hours on the 1300 mm

grai nsb t@ of erﬁ#pr to strengthen it. 890 iII33 EXAMPLE VI .

The g0 @ﬁﬁi%‘é&% Sﬁ@é@"&ﬁl i@g’ds 5 ARl T o feRtidn, MBdieliMohSort hus 1 om

bOt t oM(do@z1dsO i Mﬂ’d’ HWRELbr wﬁl@@hﬁl difigy ABsodPatbis cﬁiltersdJSecordmeg to 100 nm 30- 40
par fargkd coidziepipes. Wateﬁﬁn encwe et wehos of Hagip dss&pe BimationaBSopen

100 mme 1‘% ’ﬁﬁ Im zgmf i t gReehSc L, A thedqnpn Zg'e‘s B on. It has a

150 f@ﬂoﬁ fg;nt&a eOr %hf tength of 3 m th of 2 mand a height

1800 NWateh tmﬁupﬂipﬁpbedrﬂaes:bmaaf ExwLmIIICh a he| ht of 20 cm above the

150 mﬂTﬂJener&tChoth@ lifr é‘moﬁ see dediy 29% is fixed,
wher e jomq distg ncﬁtcfg“ PRadl ¢ arﬁ ° i Jﬁxs cal | ed

ri nsﬁ(ﬂg l'lf]i%poﬁfeS v%b@yﬂteﬁq nges fbeﬁltel&l ok p%&@rem h(fvﬁf/er'ﬁdﬂead’- est it is
fitted embe'ﬂld&tseAmauz:kwmalv&uanZ tahe ingnide L0 nwo witheuy ane dreadhingradi ng to figure

2, but cment- \{Yrét %yeffméh - A93hal di aneter, pro- ably
rei nf orL8d" prgsjom ;at i ’éﬁdgxgmhm 150 mm under the bagst om and cut

web- sy s»teﬂaa bfe IUotreI e oWe hThe aBgvisiPagfeafl th30ide nofam bedugarplentnanner.  Above
t he t ublkes ﬁrslmmd the third grates run parallel, conduoted over a ﬁlter according toyexamplare is a ¢ ap of

30 mm d‘ik secopd agd e dourth. bupyhey ¢ i1y in hicho 40w bengih fites R Fati on of the
rpal §id Ind i stert] Sof 125 chil

tance df} F;Hf( d hO1h : ﬂ}gﬂ re‘bm?d V\E}t@e i 1 ah& atm@yrbemnetms wi {dg whi ch the

sugaupeerss élEmeWt tisharsampad inl dutl e viaar swvebeystele of ufpanr -pxlesatvedth ae a

beet sugatips fit ﬂmet Q@ t Ehp d”‘T 3§edT Bliccfilies i i ozzl es) work
as vvat“é‘fce é{%}é I%)hg?(g’mel(alsﬂlﬁ erlo the?giéoc ch?j%)er mac P‘{Zt‘h

ainsize of
cont ent's sI O lighibIeolehG @l ¢hed wab-t Q)620£gm WRrRe uiisele dllebﬂmﬂddpmrt pl ate

ai r i4s syswdni O of fifive 20¢ ganms\aheelsy,urhierhlwxmecﬂmom hiTde jappadent u?fder this plate

an air- t%}slh bg @0“‘&%90 (f‘%’@&ﬂg eg sis 8 o;f‘lh Ehe 20 gener at ed:
e Sonfatmns e i SR SRR o e
per hOUd]mlonal Mn! figufeCs) Ebital yeoiusa(lpe \n@mm(mds wath 2 geasshat ohB-5 &m0 mperr] can
pass Sheshowre vdicbaan e niveniodrinsthe rﬁitﬁuq{th@I tegqﬂFﬂqmng thee léps is pre Pﬁds air is

necessaipyplaoTpethy gwiss of fgrsife in Yhmm Yigg of sweofening off o

from top to bottom.
EXAMPLE L. Finally a 10-percent solution of NaCl is
River water containing up to 40 mg of passed through from top ffo boftom followed 115
solids per liter is filtrated with an apparent by washing out.
55 rate of flow of 8 m. per hour in upward
direction (8 m® liquid per m® cross-section EXAMPLE V. . i
per hour). The filter medium consists of Waste water of a papermill is treated in
sand with a grainsize of 1 to 2 mm. The a filter according to example I. The sup-
supporting layer is as follows: port layer and the medium however are 120
60 16 cm, 10-15 mm, 6 cm, 6-10 mm. composed as follows:
6 cm, 3-6 mm, 6cm, 2-3 mm. 100 mm grainsize 8-15 mm
The medium of 1-2 mm is 1,4 thick The 100 mm grainsize 5- 8§ mm
The effluent contains 4 to 6 mg of solids per 500 mm grainsize 2- 5 mm
liter. The filter may run 160 hours on the 1300 mm grainsize 2- 3 mm 125




further dispersed under the nediumby the is then 5 m of water colum. At
the clean- cap. Al so the nozzles bring about a regular ing, during 2

m nut es simultaneously the 25 di spersenent of the inffuent to be treated
effluent is drained off to a basin. The out- and of the rinsing water.
Furthernore let is at 100 mm above the nmedium |If upon the support plate

there is a |layer of necesary chlorine gas is added to the effluent 90 sand
and gravel in a depth of 1000 mm for controlling fernentation in nedium

and conpased as foll ows: l'iquid. 30 100 mMm
grainsize 8-_1 nm#0 nm grainsize 5- 8 1,133 EXAMPLE VII1. 80 §m
gral nsize 2- 5 mMm 740 mm grainsize 1- 2 mm WAt 7 i s softéned

with brine reg&&eese&8 150 cm under the surf'tslwecom&i;osmhe otrmdapmgiayer and fil-
cati onexchangery. ong. aci d, character, 9%Btianmadygn ishgs {gompetom forten|,
regul arly divi cgé,gﬁg “??,‘é&rﬁ;’,g"aﬂ%"' r O ggﬁljnd g %s ﬁm Rat El er tile
surface. These fitléradcosdifg o €hadsvent onvel’t-has ef 0. 4159, x&nrlmzo niin on a
hei ght of ti chlleng ﬁl%@smslltheéﬂmambs hw;ht a d|$0anmt1e|6 16 fmm Eantlnle lsed: ow t he

| evel a hori zorgf) i b tt pbrgeaiinth eﬁ‘l'ffaﬁ? of fiium

. I !f
fitted, on the SPREESed nsng 8 ﬁ?‘? 5“.&5 5?6 OV YR el (e restt b
| engt h-directi (ﬁnedM frhesslnloizibs Zlbl&veCOn Itife. under- cons ru"ted according to figure 2, but suit-100 40
mm wi de and s‘ IZT%FI@YW diamgter, Ptre s @blyoleingprdedl.n K504 pnmplower tahebandbas es :
there total 19 {%‘%ﬁﬁ 13otahan w%gé WRrEk™ iy figed g E‘PShtsﬁé%”ﬁef
nerr] cross- SQlﬁ‘ei'd E@. of malr(ﬁa et Off aad‘? na’f‘ KeOier tsMusddifol chel d1Gatidh A€ tthe ﬁ ter

(figure 5). Théancoiof 30 ame fwourk teuah wadee| |chenldioaler) wghrwhidiake {upab&ral |
ones. f roﬂ%w samgiliftle %‘?@Hg%}ggﬂ’o@ Tiae. arsel a1begisugTiptanf et tegnspogted. urfthiser nor e

provided with thiaos oF Eefs 97 % st Bofsols pemlitrqiieq
necessary i n andwg:ntdneér thd)dilﬁ;&mmde Yials\Mifso- ::;:e en&\@()ﬁg%;?ngio (iigduced W 1(3 is %

t hereafter idgeet | h511&115110'(!IFSI plats Gan xer h wvalseracqompn]mht»cr mlweeidlolwemal&t dpparsitaped;

t he upper one L e #ﬁé“aé*?lﬂs lieag| pefi kgl away
by of 11 nm exﬁ 5‘?{31,%%%&&;2 s 211 ‘“S n,, i g};’@ tﬁtgr@ ns

are erected. l&lc@iﬁedﬁhmzb}Othé TBhirSs }nea%ftwafc o VAl U Al
wat er col um, §'=‘RmNﬁ° th"—IlﬂF’tZZ e%%lwba!'tlarf Uﬂahe it g ath mfnutehelmnmrresaly 0 50

tained in A Iﬂfp"f’fwﬁ%r i % m“" Fs’@ w I agai ned
off to the presgst el sﬁﬁfgntg o K. chl &aﬁid uL tﬁ of

50 mm di anet er sangdodngdngravelline a efefxthmmmmﬂmt alfmcﬂmdﬂdmme@uﬁmmt
backwashi ng Fﬁm%s?dqué%l‘ %:‘é%e ended mat daiidl s per liter. The cI eanl ng of
i Dlgi,

of about 10 m pergoh,gh;rg during H%&Jthvtlﬁr occurs by first

i ntroducing 6 n{erxo]mmf.granﬁ?slmznutuﬁ@ at whi ch the bed expands nor- 115 55
air within 30 s céﬂ’ﬁ’d@mamdnsmelr @afmer rinsi Matzrnil skx«§tenﬂd TWigh bedeRregtnRtted
mani pul at i ongs 4 89 ohi e o ar(l)é d‘:“;‘v%“é pErioRERIA m %id gharagter; A3,
The filtrati on el Qce! Ofheds q,,fﬁ; i ‘%“F%%f%é?“ ﬁ% ? @5 & gai n
be tom of the timatsmrnlesm&aetusefmarhediama&&ﬁ g @;6;@ 16 Q8L

with a rate of !9Hm &? apeb 100 ey pf lergth, wiikted o arbepn»helelpe:dldecswdh ooendall n t he
| over 120 n the length-direction wntfl slits 1 coils. the filtel0o

EXgVE
During the reg@nc%t%r Bpteklaéld‘”il fgégm%ﬁn I%kdﬁﬁ ) anﬁlén T@WH Ep w"tfc ﬁsc%tfgé o%ﬁ An

open filter has lane #ml Inm“n mnthecatdborﬁltax(ﬁ g)i‘l‘T&gﬁ)hLﬂ'aieSw hO it

t oget her—_di nen "b%% eth a gaugo pipom anéd nbeneat h
the reacti on.;jné?gfgsgaert,ﬁhmerm%@ﬁa‘%‘%ﬁrgﬁ Q? e{ﬂ@ﬁ u st 3 wi (E‘{g? mm

: { h Lo
125 890, 133 HBIurlys S0oi° Ngitdd s TOG@UCBE ber2fiht 13 i dsuLe the
uni f or m di sper gkgnbogipmy the eBuend isphaitedirrdy tlmde:t 1t hﬁmre&amallgon Beﬂweﬁiemﬁgbbiﬁdrw d

over the cross }é" | eﬁﬂ Ilele i s
nearly gransd a&fﬁﬁ@r?ﬂik tﬁlh% fsfl.fy i ”“’trﬁeﬁffﬁe g t?&@?”?&gﬁdr?@fo fﬁZ ‘110

especially if tpressursdols uammountsf b hio uﬁvvaiattbrf Qb&@&:oﬂﬁ h Rgbeldd SOGME didnRe
column. The effluent contains 1-4 mg sus- thereafter backwashmo with a linear specd
pended materials per liter. The cleanmo of of about 10 m. per hour is applied during
the filter occurs by first introducing 6 m’ of 3 minutes, at which the bed expands nor- 115
55 air within 30 seconds and thereafter rinsing mally. The remaining manipulations are
with 4 m® of water per minutes during 5 as usual. The filtration from top to bot-
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and backwashing in downward direction the

60 An cpen filter has the following main  cation exchanger again is brought together

dimensions: 8 m. long, 3 m. wide, 25 m. to @ compact bed beneath the reaction
high, it is equipped according to ﬁgure 3. element. 125
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50 1. A process for contacting fluids with
granular solids, wherein the fluids are passed 11. A process according to Claims 1 to
through a layer of the granular solid material 10, wherein there is a difference in pressure
and the direction of flow is defined by the bebween the influent and effluent of at least
difference of specific gravity between the 1 meter of water column. )
55 fluid and solid medium, so that the lighter _ .
fluid is passed in an upward direction and 12. A process according to Claims 1 to 110
breaching or formation of channels in the 11, wherein the outflow of the effluent takes
body of granular solid material by lateral place through a draing system comprising
migration of the granules is prevented by separate draining elements forming slots in
60 the provision therein of a fixed framework which the edges of the slots can move rela-
of elements extending over the cross-section tively to each other, by which movement any 115
of flow to allow movement of the material clogged particles of the solid medium can
in its entirety only in @ ventical direction and be freed.
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and the direction of flow is defined by ¢

difference of specific gravity between the
fluid and solid medium, so that the lighter
fluid is passed in an upward direction and
breaching or formation of channels in the
body of granular solid material by lateral
migration of the granules is prevented by
the provision therein of a fixed framework
of elements extending over the cross-section
of flow to allow movement of the material
in its entirety only ina ventical direction and

between the influent and effluent of at least
1 meter of water column. )

12. A process according to Claims 1 to
11, wherein the outflow of the effluent takes
place through a draing system comprising
separate draining elements forming slots in
which the edges of the slots can move rela-
tively to each other, by which movement any
clogged particles of the solid medium can
be freed.
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medium well precipitated or by eventually wherein the body of granular
solid material vibrating it. The latter is an inperative consists of
conponents of different specific demand if one applies a very finely granu-

gravity. 95 | ated or powdery nedium The
above- 40 nentioned neasures for that matter are al so 8. A process o
according to Clains 1 often to be recomrended. to 7,
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an upward direction and 12. A process according to Cains 1 to 110
breaching or formation of channels in the 11, mherein the outfl ow of the
ef fl uent takes body of granular solid materi al Weral pl ace through a

drai ng system conprising mgration ‘m s prevented by
separate drai ning el enents form ng S\M ““‘“ ovi sion therein of a
fixed framework which the edges of 5| dts"can nove rela- of elenents
extendi ng over the cross-section tively to each other, by which novenent
any 115 of flowto all ow novenent of the material clogged particles of the

solid mediumcan in its entirety only in a vertical direction and be

freed. 890, 133 9 13. A process
according to one or nore work conprising one or nore fixed elenents of the
foregoing clains applied to the puri- in the form of grates as described
with fying of cloudy or polluted water. reference to fig. 4 or

conical coils as des- 14. A process according to any one of <cribed with
reference to fig. 5 nounted 5 the clains 2 to 5 applied to the cl eaning of

hori zontal | y above each other. 15 a solid nmedium that has
been used for filtering. BLACKBURN
& POLLETT, 15. An apparatus for use in the process 52 Bedford Row,
London, WC.|. according to one or nore of the foregoing 10 cl ai ns,
characterised by the use of a frane- Agents for the Applicants.
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