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The following Example 2 illustrates the use of the filier system of Figure 2 for the removal of minor
5 amounts of moisture in solids from trichloroethylene.
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reference 1s made to US-A-4 238, 374. Exarrple 4 30 In thIS Exarrple
absorption and hence renoval of nethane and ethane gas froman air stream
is illgystrated.
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A synt heti.c gas was fornul ated to contain approximately 1 percent nethane
‘and 1 percent ethane in air. Porous biogenetic silica containing 3.1
percent carbon by wei ght was obtained by burning rice hulls in 35 an air
deficient atnosphere by setti ngEﬂPezqq @é%’ul s on fire in a nmetal container
and allowing themto bumfor tw days. When the rice hulls were reduced to
a black ash, the container was seal egy@ff formng a hot box, and the ash
was allowed to smolder with only minor amounts of air present for one week.

The resulting ash was W«W—e—a—esh i n anmor phous ~
state containing 3.1 peifent cal F8reepMaliane ht PeraekEthaos lwas t hen placed in a

t ubes and subj ected to]A8.mindeg (60 peawnds) of steam for [six hours which 40
activated the carbon. | Boenimtesan) was <roapl acedl wi kho.ini t rdgen gas and the ash
al lowed to cool down. | Bheninutes| i ne ficldtler 18p i n<Miigure |3 was packed with
this biogenetic silich60mingeasnilng astlitve cajbon<@®drticlies produced by the-
above-described proce$ss mitwesi n-| i ne Ot |t er {contdiined d 114 kg (1/4 pound)
of t'hie bi ogenetic sil i@ mMaldsngl act <Pabed carbos %48 nerfti oned. The -
synthetic gas mi xture|i88minep lpassé®Whr ough t Kd-Piltdr tube 10b at the
rate of 16.98 [err]/S (@@mngtesc ibi c<f%%et pel mi ff%) at] 23.3 C (74 F) and
68.9 kPa (10 psig). The nethane and ethane | evels were checked for two
hours at 1d the mireysing ekanipsis)rith Sulbash gas useh ao tha biogenagidwflicai t h t he results as set
forth in Aslpeavioosly satifanty afidibd exethplifisd bib the GrawingEihd(exatifes Ghen Biovd, divgenefic Micae
Per centleviidtdh §ibres profidascaeprirouEiskelgial sBpport system in which liquids and gases migy berippmpegisor
< (0.1 flowed through it in sych a ganpgriteifiles out particles ©f golids or liquids. The biogengtic silitg 'a$ AUt es
0 1 porosity of approximatply1753p) 89 pereank Jhe irregular steuctyre] and noncompacting chaggcteristics makp it es
blogenetuc silica highly) sujtablg, for this purpose. The biogenetic slllca partlgles gﬁ 2t preak down when wety 15

t?mﬂlp H e@gonally stable th@u a wide range of teer ;Eg blogenetl(ksl )
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skelzet doﬁ,;,épp sys m | n ases may be pu owed

through el l&s%ﬁ@ho RicHEUARS 16w of Iucluid@ ror Hées R%Jgh Qﬂ\eeﬁod%f\eté@nib&'%né? daufiis dS -
The bi p@fRtisCundub ip6d dl8Sand 108 Ry allhs AP femoldTBarfliaé dbwn ki adl: PRiiceeth- The
| 1 r egubiainetsit dokphred B sARDIHGRIWHRATOAIG tenitlle dtitled Gbwr b&béueso MidtoRs RidRgRRAL | C

si i ca higdybietis Biliteodsh aiticles tahgifg pLEZe dsm. 6 b héshgemeain & X558 mpppadd gedlies do
not *br ealttsdaiss thehigopenaic shitalashauuricles dannisnssilatized with sittabll Bindots; suchfas fatiwiacie
range tybe tiehguivreet type bindans oppritied wittesonvehtiamaliritigeagetits suitsbib For thevanditiond @fsiseray be
f or medsuchtas ueafproraigelyde.cdter weint.epd bé liei | ter cl oth and easily renoved by back
f 1 ushi ng Aspredingly, theypreseptdrventian ishwell suited @od adspled b fipin thephieels andBpdpenditeaithe ngt he
car pnadgnteash end figaturpementiopadzas wefl as ethrss nhqrend theigiadi um can be used simlar to
charcoal baths to clarify organic liquids or to renove hydrocarbon gases

fr om oflf¥Ps gases. Si rri I arI y, the use of water svvel I abI e poI ymars perrri ts

N NN

A

it on AP Sﬁﬁi’ % g pF 2% ggggmﬁ} 0 ple fyii ;m ,ﬁe;rdns T'é:"#ﬁ?tl ter
A t ke L T
renove p hL.Ja &Me ués. arg s o s hm ton

ilters gta{eq,n@ggo,g gd Wys 6’8@6&’6& o,mngrons I'n d| ameter.
B| ogenetlc SI |ca ash partic es rangl ng in size from 6 to 40 nmesh (471
[err] 2O ABfikbasiBhimpd MVdide 10MREkin G518l dbsut 2/%efeent bl Weighti 0P g HaBt-dwelldblel golymeais h
par t% cl esdigpanedBropgiolthé Biegbnstictshicaui t abl e bi nders, such as fatty acid type
-and pol yner type binders, or prilled with conventional prilling agents
sui t abBe A titer sshekinehidictaimonsr axfim 2swherenaciivated carberedoats thel bibgbnptiesilicet her r esi ns,
and the |ike.
50 4. A filter as claimed m any one of claims 1 to 3, wherein the biogenetic silica is one of pelleted and
. prilled. .
§. A porous filter cartridge (18) having inner and outer body layers of relatively coarse mesh (20) and fine
mesh (22), biogenetic silica contained by the filter cartridge (18), impurities in a fluid flowing through
. the cartridge being filtered from the fluid by the biogenetic silica, characterized in that the biogenetic
silica is rice huli ash devoid of fiber having a porous silicon skeleton in amorphous state and a porosity
of approximately 75 to 80 percent by volume.
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6. A porous filter cartridge as claimed in claim 5, wherein up to about 2 percent by weight of a water-
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Accord| nyly, -the present invention is well suited and adapt ed to attain the
obj ects and ends and has the 35 advantages and feat wel |
as others inherent therein. Clgpigbgelzgedsi i | ter for fmlm Img“lﬁuﬂmm
‘conprising a closed container (10, 10b) having an‘inl®t 12, ¥2bj ahd an
outlet (14, 14b), and biogenetic silica disposed in the closed cont ai ner
(10, 10b) wherein the inlet (12, 12&etnd the outlet (14, 1 4b) are
arranged to direct flow of the fluid through the biogenetic silica,
~characterized in thqtyFge b o ull ash devoid of

fi ber having a porous—s+icon tate and a porosity of
appgroxi mately 75 to 8I§’D‘élr"tsen by A une. ilter as clained in

claim1, wherein up [t @B p peridEht by wat er - swel | abl e
pol yner is di spersed gsHP‘B'ﬂ OJt t fbi oge 3 Afilter as

- clainmed in claim1 gr gc'f' whé%in ac ivat< carljon coats the

- .biggenetic silica. 4. dé{r:t Tasgﬁ}a)lrredina'sone_of clains 1 to 3,
'V\h.e ein the biogenetji £, .St :T IS Qng I letgd-and prilled. 5. A porous
‘filter cartridge (18 : ' aylers of relatively

*coarse mesh (20) and a contai ned by the

- .filter cartridge (18), inpurities in a fluid flowng through 55 t he

capgrid h?)@Teﬂ ng: PXpRpse Foer hup ashy e used 3 e thipaenetie slicegenet i ¢ si | i ca,
char aCt P‘?@&’s Vot fadh ande eﬁ"@g@ﬁ & fhe déﬂ‘"f“ﬂ?; and, eé‘a’PF?"iseg“ﬁﬁ plpove, bipoeneticiiliga of

i ber 99 Ea?";ﬁ‘d’fddﬁg PareYs 3kg) 'g:j?%@& t5%3em i A %sity of
e R e
EP-0 e ;ns Sb % rdﬂgh a‘:mde ran fﬁ %38&6'

;g AbSres. T8 b&s&g&ﬁiﬁgne 5

' 1\5'/m may be forme% porous cake on top O oved b back lu when
< 0.1y IoEGeG Uit Sremoved sol|d§ of liduids. By pactaval:ingthe cﬁbi teHP iR YA eg§iltca ash, the Tite?- 1
< 0. ImddnmTcdhibeSSsod similar to Thaleodl baths to clarify organiQiighidd 8r 1o remove hydrocarbon gases
90 M 1M Gifer gases. Simifarly),- tleduse of water swellable ol}r’geriggrmﬂ% b kepsoval of llqmd§fr9m a6
< & 1&ndbeer Iguiasit es < 0.2 < 0.2 In the foregoing exanpl es,
ri ce hulthe &8 da® ol fram floh af quidad glases trblgh Qe biddgsnetic siliéd® filr Mediomsity set
f or t hmiainel. ds veigengre Sizecahdbgtal poeostly alloive §Jo santbve partiqidsadowa) ito/ avutah alcean in
-bi ogetigbatar comparasicio gand ditegls aifichf anlyeeraovp partiled alowmtopboud & mistoss iptdismeuppor t
syg4 em Biegevhticsilich iagfupaticlea mangiga sesizerfeom Gio 49umesb 473 runf fookiddmmheroddshgoed i n
such wasuliarfiirer the blogeneticosilica geh prsticlep earlee prfletized withssuiiablg biederse such B fatthiagidenet i ¢
si | chPnand Pa'y’ﬁ&'rtli?i kinglergs or plied i ﬁ‘?i't"é‘F";ﬂa'?lE""['Q)a@Ots ﬁ@?a@éfﬂf the'FH@"PPsr‘égEﬁ ar

str uci”ﬁ'?és‘&??@"ﬁﬂ ofper '?ys'cﬂﬂ%waé'f"erl stics nmak enetic silica highly
suita é‘c‘PB%‘"glV é'?% t °"b‘ﬁ" e aqapted fq giain ‘*ISQPP?‘% prskenghend s B9 eak
dow '?"l‘e‘d? &5 GHEF gt BT ¢ hr ough a wi de range of _
t enpe lg,t%r es and pressures. The biogenetic silica particles may be forned
.into a porous cake on top of filter cloth and easily renoved by back

fl UShi “gumﬂfl?r ffItUaJI XIuildQ:qu mWa ch; ﬁp l“f)bq%a al'l i '(&5121':?% Qttohiye‘?t i ngt he
carbon gy 8Htank %IOB&'BHOSéI ch ijip&@thm tﬁ britdineVRi@! 10i%) fRUoiD o Ui Sl ar to
ctrat coalandatdNsutle (1@l 44)f e QFERBH Go dtr&&ﬂlfd\s ATthd ui QB Y BRSO QMlcayases 25
from ot RRdracisaseSn thil 1he biggeheiic silidaGs e huDsh \HaloRN of SWE hdvinh laold @ MEBH Skelpreh M t S

t he renbvahorghbud staielards: dofoSitn of apRsintafety 75Lid180 pdrdeffilbydslumd.he | oss due to
friction fromflow of Iiquids or gases through the biogenetic silica filter
magg u2n iAsiilten asi ciaiched i tlgimuia wherein pp toeabgut 2eporcant by wieight op @ wetsi-dwellablel polymeri is  t 0
renove isparsed|tiweughiounthe biogetetnsiiica ni cron in diameter conpared to sand
filters which only renove particles down to about 40 microns in dianeter.

30 & &fdg@ﬁéla!"@dm qla"ea Oa%'ﬁmp?aw'!er%ﬂ egvatod § PN LORtH "@lbpeewe%ﬁ'ica to 40 mesh
(471 err¢t03 results. Al so he bi og enetlc silica

ask phr t Mepes daimed)in ax %mgwtvﬁ wearamews?"ﬁﬁfe?@a IoeP gelepediapd oci d

5. A porous filter cartridge (18) having inner and outer body layers of relatively coarse mesh (20) and fine
mesh (22), biogenstic silica contained by the filter cartridge (18), impurities in a fluid flowing through
the cariridge being filtered from the fiuid by the biogenstic silica, characterized in that the biogenetic
silica is rice hull ash devoid of fiber having a porous silicon skeleton in amorphous state and a porosity
of approximately 75 to 80 percent by volume.
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6 A porous filter cartridge as claimed in claim 5, wherein up to about 2 percent by weight of a water-
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- wherein the bl ogenet

~ type and pal ymér type binders, or prilled with conventional prilling agents
suitable for the conditions of use, such as ureafornmal d

and the like. Accordingly, the pn 6E\ga'ntlon S vvelﬁlmmmﬂlnﬁmmwm ed
~to attain the objects and ends and has the 35 advantages and'feltufes*
mentioned as well as others inherent therein. Clainms 1. Afilter for
filtering ®waliatlo paimer issiispersadl thbaghed the didvhéhetiediice. 10, 10b) havi ng an inl et

(12, 12b) and an outlet (14, 14b), and biogenetic silica disposed in the

cl osed chnixioreus fillen Cartridgdlap claimed @ okirh 9er Claiings, wijelsl) acliviiy cabeh dohie teWwidgearietid 14,
-1 4b) are &¥%aanged to direct flow of the fluid through the biogenetic
silicd, characterlzed in that the biogenetic silicais rice hull ash devoid

- of fi ber8hARorys Bitepeartgdae agiclaimedrn avane PlotiAimsS i wherein thediogenstiaisiibais erbsi ty
of approxi Rellel gndmilied, g0 percent by volunme. 45 2. Afilter as claimed in

claim1, B,PE@ t 0 .about tzmpercent by wei ght of a water-swell able
pol ymer s @{?}3 BringmpYer ff“ﬁ’émBP’dﬂj‘Qﬁ@N“S theifligl gheoughpthe filter pf any pf glaims
I'a,l,ned inclaiml1 or claim?2, wherein actlvated carbon coats the

- bi ogenetdoC aSidirod Bt flltéring'%latel' hdef flulc?gomﬁnsn'grrrﬁ wn]gI etafgl to \Gh S'P hﬁor é,HéE%g]z

A porous

“filter o@r Wn’neﬁme of ikt fgh\adfés'}Qm' d}?%rgrﬁiggg %WI th@@aggrllr{:ﬁxﬁ{eﬁﬂt& &a%gt i vely

- coarsg nmesh (20) and fine nesh genet | I'ca contal ned by the
Cfilter crarirmeeR oflfiborin fitleh i@ ity Borhpridih K r dge
being fil tearﬁdgefdfemdnbgfms sliwy the b Iodg.gngeitflfolgﬂgv:tﬁk?g.g@ tmﬂ%ﬁa{ﬁ{g‘?@%e 4
that the biogenetic silica is rice hull ash devoid of fiber having a porous
si | i con 18kéIneston of fitednyonapn Grovs fi6itl @breprising] flowiithe Riid Shraabh MB REGYE 1B Ghivagd 3f t O
80, pefcent cleigp 8/0l ume. 6. A porous filter cartridge as clained in claimb,

_ whesei n up to about 2 percent by weight of a water- 6 EP 0 269 769 B1
swel | abl1é- pdeiaeef fitering liguigsiomdras pammrigjias flawingttes ¢ais dyeigle the diltes imletliom of dlaim .
porous filter cartrldge as clained in claim5 or claim®6, wherein activated
carbon Jgtpntang °’tﬂ ogenetlc S|I|ca 5 8. A porous filter cartridge as

cl ai nd |n ﬁ 7, mhereln t he bi ogenetic silica is one

of pell dte m?i °° '“s ?'"q"t@ﬁ? Sepef, Biphfter 30, 10bb it qineg
conpri si ng %% I%??Em he r)ﬁyllctymdleqmé i gag inodem  {
- ?
|o n@i!l I|

to 4. 10. r'sW; "§ "? ”o(\M HY $he |
- flui daot hr O ft‘:hrét, &a% r%lsEQ enas , |e *r f rom
gas compr i e amefy o G M 0 %5

met hod of {dibntenproza@r. i Npurit | es rom UI npri SI n t‘fv

"~ through the porous filter cartridge of any one of clalms 5 to 8. 13 A

nmet hod @f  Fiitdr inédhi AREpright1Sworln bR Bufal Gwthe 6RBIHIt PaddEn qufalibgr\% P& rh&?mfdeH'%QSJnanOUQh
t he per ousbibgehdtisthers SRidiumditgl disbergibit sind. Cl ai m 6. : hod of fidter; ng
liquids fromgas conprising, flow ng the gas through the filter medi um of
cl ai m 7 3. FEites magn #psodehetl 28er LAnspruttt 1 warinndasFbibgenétiedhe Nsicimdiokid Shit dkkdhie
unf assend 'esefichteielschl ossenen Behal ter (10, 10b) mit el nem Ei nlaB (12, 12b)

nm/el nem _Ausl aB (14, 14b) und ei n bi ogenetisches Siliciundioxid, das in
den ¢8s & e éi’@rP"Béh%ﬁ’ ?p"(C!R)‘ bisChy o grsiagrstische; Siliciyadiaxid airepeligtisieft oser
(12, 12b) Lﬁ{ﬂ’“!ﬁeétr'sAusl afI (14, 14b) so angeordnet sind, dafl FlUssigkeit

Siliciundi de str6m dadurch 30
h%-?)l st ,

. §%E}gfﬁ;é%{1;§§5dse ﬁﬁg %%ﬁ"zeg' cﬁglf 1"?&1{@9@ ﬂ Fﬁ ’@t@s) th#ﬁ% ?
Zust and urﬁmﬁjs%r %rgf?gl? il 83%? n, &mrc gﬁ:ngb;m logenetlsche S:ll:m:gg:g-

|o e
xid Reisschalenasche ist, die frei von Fasern ist, mit sinem poriisen Siliciumskslett in amorphem
Zustand und einer Porositét von etwa 75 bis 80 Volumenprozent.

50 6. Porbse Filterpatrone nach Anspruch 5, worin bis zu 2 Gew.% eines in Wasser quellbaren Polymers in
dem gesamten biogenetischen Siliciumdioxid dispergiert sind.

7. PorSse Filterpatrone nach Anspruch 5 oder Anspruch 6, worin das biogenetische Siliciumdioxid mit
Aktivkohle beschichtet ist.
56 :
8. PorSse Filterpatrone nach einem der Anspriiche 5 bis 7, vorin das biogensetische Siliciumdioxid
pelletisiort oder granuliert ist.



2. Fr‘lter* nach Anspruch 1, worin bis zu 2 Gew. % eines mt Wasser quel | baren
‘Pol ymers in dem gesant en 35 bi ogeneti schen Siti c“mﬂuwmuﬂuﬂﬂﬁlﬂl ert
sind. 3. Filter nach Anspruch Epfbd%g.,g? giruch 2, wor che
Siliciundioxid mit Aktivkohle bes et ist. o 40 4. Filte ndch®einem
der AnsprlUche 1 bis 3, worin das biogenetische Siliciundioxid ein

- pel | eta. Svetahreh dain Atfidiidn @ont Vérarireinigungdnosud Senek-i Hitlssighemt uintfassen(d] 838 Mab dienner en
- und Aul | Eitissipkeit dekchiden Filer abohisstneini dgenspri@hp 1bisch stmamiéistchi gen (22),

- K6rperschichten, mt biogenetischem Siliciundioxid, das in der

Fi | t ert9aderishen gdr@ AbfitirierbrayandiMesses lays aipsh EllissipBeit umfassend e @ian digfilgsigkeit dureh ner

FI Ussi gk dentFiiteriven Atepredh 2itrBmerpiEftone f1iefit, durch das bi ogenetische
Siliciundio- xid aus der Fl|ssigkeit fi Itriert werden, dadurch
gekenriZeNefeer zung Apfirieran, vas; iseigletionsau Sassppiagseirydakman, Gas duesh den FiterdWels che
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7. Cartouche de filtre porsux telle que revendiquée 3 [a revendication 5 ou A la revendication 8, dans
laquelle du charbon actif revét la silice d'origine biologique.
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8. Cartouche de filire poreux telle que revendiquée dans I'une quelconque des revendications 5 & 7, dans
laquelle la silice d'origine biologique est une silice pastillée ou comprimée.

9. Procédé de filration d'impuretés pour les séparer d'un fluide, comprenant I'écoulement du fluide 2
55 travers le filire selon I'une quelconque des revendications 1 3 4.

10. Procédé de filtration d'eau pour la séparer d'un fluide, comprenant I'écoulement du fluide & travers le
filre selon la revendication 2.
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| 6coujsenent du fluide h 55 travers le filtre selon |"une quel conque des
revendications | & 4. 10. Proc6d6 de filtration d eau pour |la separer d' un
flui de, conprenant |'ecoulenent du fluide a travers le filtre selon la
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