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1 REGENERATI ON OF PULP LI QUORS Thi s

i nvention relates to the manufacture of paper and paperboard and in
particular, fromrecycled paper or paperboard materials.

Conventional paper m |l systens are run so that process waters are 5
recycled many tinmes during the production of paper and paperboard.
Eventual |y, however, the concentrations of dissolved inorganic salts
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general formula:— alkenylene radical, this can be, for example, a
butenylene radical, when they represent an
alkadienylene radical, this can be, for example,

L

A, a butadienylene rad1cal and when they repre-
sent an alkylenedioxy rad1ca1 this can be, for 50
example, a methylenedioxy radlcal
20 P The new compounds of general formula (I)
c may be prepared in the following manner: —
A N 1. Condensation of an appropriately substi-
3 ] fA tuted diphenylmethylene-piperidine of the g
a Cﬂz.@ 8] general formula: —
4 B ﬂ|
@ azz C \
C
wherein A SN
A, Ao, As, Ay, A; and B, which may be &) )
the same or dlfferent are hydrogen or H
halogen atoms or halomethyl alkyl, Ry
25 alkoxy, nitro, cyano or amino radicals
or an

[Price 25p]



The nature of this contam nation can be categorised into the foll ow ng

forms: 1. Suspended solids (visible particles) both organic and
inorganic 10 2. Di ssol ved solids (again, organic and inorganic, but in
the main di ssol ved m neral salts) 3.
Bacteria A proportion of both forns of solids (BOD - Biol ogical
oxygen de _> and COD - Chem cal oxygen denmand) require oxidation to
convert themTo inert 15 and harnl ess substances. Paper and
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agents and i e“paper to be Hewyslled. 15 551t is
an obj ect of thlcgmpoﬁl{l/entlon fo provid a‘P gf ? ot (i f9e-f or

maki ng paper which involves treating papeg m&ut"%g%?%elé, g;ﬁ@,ypgletf,m; woul d

normal Iy be |iquf fluent discharge, rgra%hdg 155 gonpadi-Bajliveiayland t hen
bromide and 9.5 g. anhydrous sodium car- 60
Rz bonate in 40 ml. xylene is heated to 120°C.
/ OH for 8 hours. After cooling the reaction mix-
ture, the sodium bromide formed is filtered
“\5 Yj off and the filtrate is extracted with dilute
hydrochloric acid (10 ml. concentrated hydro- g5
n# chloric acid and 35 ml. water). The hydro-
CH 95 chloride formed is only slightly soluble and
2 separates out from the filtrate by crystallisa-
tion. The precipitated hydrochloride is filtered
(V) off, washed with isopropanol and dried. There 70
is thus obtained 4-diphenyl-methylene-1-(4-
wherein A,, A,, A;, Ay, A, and B have the tert.-butyl-benzyl)-piperidine ~which, after
20 same meanings as above, whereafter this com- recrystallisation from isopropanol, has a
pound (V) is reacted with a dehydration agent melting point of 286—287°C.
75 Calculated for C,,H;,N.HCl 8.20%, ClI— 3.24%, N
found 8.46%, 3.27%,
The following compounds are prepared in was isolated both as free base and as hydro-
an analogous manner. The melting point chloride. The solvent used for recrystallisa-
given is that of the hydrochloride except for tion is indicated in brackets after the melting
80 compounds 33, 34, 35, 39, 47 and 49, which point. 85

were isolated as free bases. Compound 26



returning the water to the mll in "fresh condition, such that there is no

liquid effluent. 20 To this end the present invention provides a
nmet hod of producing paper fromwaste paper _wi th the production of no
liquid effluent which includes the steps of treating the waste paper

W th aqueous treatnent |iquors, recovering converted paper an pent
treatnment |iquors, characterized in that the spent t reat nent l ors
are subsequently: 25 subj ected to an oxidative treatnment wh

produces a sl udge; sd@dd.atsi ng the |iquid phase fromihe sl udge;
subj ecti

Pg t he 'ig(]? rated i :]y I d phase to reverse osnosis_treatnent;

and reusi n;‘gp %gscs_;?;fﬁ%ylg%%%é;@f)l'i 56t a hadeot o beHihr pirerdipeaqueous tr eat ment

liquor. 30 ~ ~ "7 It 1S pr FP&d that the separated |liquid phase is
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filtrati® rreéﬁs‘. rifiuoromethyl Wi lagﬂ* mOhe Spefft -t¥éat M¥EE 1i quours are
subj ect ed T&VA BP9 SPPpPoro & P A%t i on of the organic materials.
Thi s inventioncjH..paHtly pre@i cabso/in the,doiscoysrey Rhat it is

advant ageous to renove Buslab2t98%t i al7.0fférti oml.2,t he organic
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t he bi ol ogi cal Fr eat nent unit however’, nost of these oxidised materials
remai n in sol uGiBalf:NHCIcont saest  280% N 7R&.n@ odl.8%). df t he oxi di sed organic

material s which are renoved®:a2$8par aBbize’ 41-3dge. 25 Thi s

invention al.s@ Prfyl dep .aﬂm%iﬁg.inkm,ﬁas) Produg 0g,.Rapei.r om wast e

paper in Véth#l) - piperididd} | lp.e R7-LbFOHC. I(Bopppar@lyced whi ch i ncl udes the steps of

treating the waste paper with aqueous treatnent | iguors and recovering
converted papef»HnCIFHREspefflc. ¢ r d80%y t713%,§|u%‘Fs 13: TP Glg: a
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bi ol ogi cal treatnment unit tg,OXi &iese a SULStantidl” ‘portion of the organic

30 materials in the spent agushustdorgeatnent |[iquors to produce a separable

sl udge;
9 8.4 - (34 - dimethyl - diphenyl-methylene) - 1 - (4 - fert. - butyl-
benzyl)-piperidine; m.p. 270—271°C. (isopropanol). o
ad
CaH,,N.HC! cale. : 3.04%, N 7.70% CI—
found: 3.049%, 7.62%

9. 4 - diphenyl - methylene - 1 - o - xylyl- piperidine; m.p. 257—258°C. (iso-
propanol).

C:.H,,N.HCl calc. : 3.59% N 9.09% Cl-
found: 3.42%  8.87%

10. 4 - diphenyl - methylene - 1 - m - xylyl- piperidine; m.p. 256—257°C. (iso-
propanol). _

C..H.,N.HCl cale. : 3.59% N 9.09%, CI-
‘ound: 3.62%, 9.159%
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a reverse osnobsis unit to produce a concentrated solution of salts and a

treated |iquid phase. The paper m || preferably also includes a
filtration unit suitable for filtering 5 the spent aqueous treat nent

| iquors prior to tllbjieicti ng the spent aqueous treatnent liquors to

oxi dation, a mcrofi-tration unit to renove any undi ssol ved matter
remaining in the liquid phase foll ow ng K2seBogi cal treatnent and an 4
evaporation unit suitable to produce a solid waste product fromthe ;
concentr at ed Hottut{ orghlopdigheptl s methylgne) - 1-p-xyighpiperidingsat ment 2570258 Fent

li quors include confti¥F¥h of the liquid at high tenperatures to bum

the organi ¢ conponents o, H,fugNwast ecait: engo,HAWBSEY,, ci- 16.YRERKatd1e wast e
wat ers include sizing agents and si foumiy 88t bypimduct 36.336h as sodi um

sul phate, conbustjon can give rise to unacceptahle flue gases, such as
sul phi des or oxi diezs %@;Sf,gﬁﬂﬁ'ﬁ?ei?ﬁen’% ﬁ&gglf'lﬁ]eg' ‘r{g‘éﬂ@?&?ﬁ“ ) 'o?ﬁs‘%?&duci ng
any 15 unacceptabl e gaseous as well as liquid effluent and avoids the use
of an expensi ve boi |Gedl ¥ HEbnbugici on3.30% N 835% @nel@fpditaigiait of t he
present invention will now be descrife: wdeh*  82Bferent&*o the schematic
fl ow di agram of ai3paperqightdyl -agedRAMVL i1N. R GltExyl- benz IP Fi gL Re2 mpA and 3B
(Figures 3A and 3B eackp7zdetand). hal f of a schematic ow 20 diagram show
a flow di agram of the spent liquor treatmnment process. In this
plant no liquid streams SatarNg gharg@dlﬁ‘;df g'45f° N gaaslzeqlr"al n nill process
area conprises three main process sysf’erﬁs. ﬁ/é “fTPrst process systemis
for pul ping of wast e pajydénys uChetBfensi -X@d- 8 msHokyC -\WRGAyD - pipedAREN m.p0! d
corrugat ed cont ai neR¥—2TC) (speoptnad.ner nmakers' (box makers') 25 clippings,

or a variety of white %Rﬁlgrs such as, g, fl ce waste, printers
waste and ol d nemspape\rl\g:sz%ﬁ’ 0 gl mgé%i@bsg:ﬁé(ﬁ ggélé(régt es a suspension of
fibres in water, 1csal Ime(g "glt ocg;i‘yﬁv\hi ch nust be subjected to further
processing to F chleradihaivh amethylenad- 1-d4 i mothenye bertae) beiprdiding prroperti es
of the fibres, in %72—02?&& g Ynsur e t hat paper board wi th adequate

appearance and strengt h G, nepact | es caan bﬁlé?@mufm|%ucgad-16.1q% total CI The
wast e papers are generally reslushed ifeundne’. 18/, t he.dfyti ertéBgcovered

\r/‘\‘o' QS}’EEES?S wat efe i:;r(gqrzglorloé}ph%nyY?%%Sllylenke)npm4 33 e RonY LRV RET el CIRET AL UT €
PCT/ AU95/ 00150 253—254°C. (methanol). 6 and

mechani cal agitation ar €FeM8XQHCY sufdaicci eBlisst AN sepey alle 4@ /bwkadk Gbf t he
fibres. In some cases, for exanple in feedi udBfhg p&p¥s boar H32%ont ai ni ng
resins and ot pey _agddifib Y 8Shek? - - Yeh SkasRd odi ydr.oxi de
may be added to ggi(gmfoaf@ fﬁgﬁgfgﬁg’?’ﬁv?ﬁ? ?‘]tes%[é)r ;bghrﬂﬂg ’ﬂ@g‘l& ’sgl'pbe added
to di sperse waxes

" CyH,,CINO.HCI cale. : 3.18% N 8.05% Cl- 16.10% total Cl
found: 3.08%  7.97% 15.81%,

18. 4 - (4 - chlorodiphenyl - methylene) - 1~ (3 - methoxy - benzyl) - piperidine; m.p.
236—237°C. (methanol).

C..H,,CINO.HCI cale. : 3.18% N 805% Cl~ 16.10% total Cl
found: 3.26%,  7.84%, 15.639%

19. 4 - (4 - trifluoromethyl - diphenyl- methylene) - 1 - (4 - methoxybenzyl)-
piperidine; m.p. 257—258°C. (isopropanol).

C.;H,,F:NO.HCI cale. : 297% N 747% Cl- 12.02% F

found: 2.949% 7.46% 11.75%,
20. 4 - diphenyl - methylene - 1 - (4 - chloro- benzyl)-piperidine; m.p. 264—265°C.
(isopropanol).
C..H,,CIN.-HCl cale. : 341% N 8.63% Cl- 17.26%, total Cl

found: 3.40%  8.74% 17.2%



5 and hot nelt glues in a later dispersing step. Wien white waste papers

are the raw materi al, sodi um hydroxi de, hydrogen peroxi de and sodi um
silicate may al so be added to the pulp in the hydropul per, particularly
if de-inking is to be carried out at a later stage. .In this case
surfactant de-inking chemcals and calciumsalts of |ong chaifpx
aliphatic fatty acids are usually added as well, the 10 latter g ‘é%llect
the ink particles being |liberated by the nechanical action. I|f =

inkimg is carried out, additi@pssibri ghtening stages, using godi um

hy i oxi-d I tvd e (wthsH et ),

f or mam diiné - sliphsplli Ninethydeos €1 aKfl wiro- benzylswpkridine;di bl 02fi6+-857Ce frequent |y

i ncor por at eésopropanol). The second mj or process system for cleaning and

refining the stogkn g HA callied sigck prepar giion. In the case of white
wast e papers, a de-inking plgama: 5,34‘gf;(ray g%%ncl uded in the stock cleaning

process. Stock preparation_ involves passage of the stock through a
series of® & dirbey - Bihilest =l pFesufp-dengyl}-pipgrdingo mp.  264m368Cf r om t he st ock
particles WiPEH % e | arger than individual fibres: then t hr ough a

series of highdalens.oyH HD) ard: meesom demsy tgr- (VD) |iquid cycl ones, 20
whi ch renpove sequential ly hifgidsp&d§si c §¥28vity contam nants and | ow

speci fi _gravit ntam nants fromthe stock. . then optionally
t hr oughczai %gé%é%?fs %Iled'gy?ene En e qlegvRiRerine | orh ?:észe%g?c 'an@sor emai ni ng waxes
and gl ues; then through refiners whi ch apply kinetic energy to the

fibres in order to_devel op lsaladi n?33;%> N ch#f/aéleristics, and finally into
one or nore ché%@s&NPe'F{Cétoref_&E‘dbr Hoto (e on the 25 paper nachine. At
many i ntgr yedh alfosdifRs - hae) Si-QpkoRi-gipalaft] Afp. gh3lubioen or

dewat er i ng(i@propdadl). st ock can occur in order to adjust the concentration of
fibres per unit volume of water (the "consisten 5y"°of&§n stock) to a
| evel which en&atelINO-HG, { her E@éi Wé{&ﬁ(yefl‘flﬁg%/jﬁg ofs'ggg‘np ihant renoval,
or efficient transport to the heXt Processing stagé. 30 The third

maj or prascess diphenphi-Cinethyide St dCK (2-maphthf ectegq)i s pipajidenekipng on a paper
machi ne, wA¥r-e28t%e (isoprspdeol)s filtered through one or nore noving woven

fabrics, call e%ﬂ\g/,\é];@ to form ?‘.szP’N i pwgph_si ngle or multiple ply web of
197 ; 109

fibres, found: 3.12%,  8.10%,

PCT/AU9§£6(F)31?“Q Hesedinhe vdens) i1 . goi ity b 7 which is
dried t rrifp ipften am‘}ge'& 1- - spith Goity PBTward to the
paper machig?ﬂl—egqD * uSBEPlY® i 8 V\P'P'I’%T)L;GP  rosin size (which may be
partially camonsed) andal Und.ycyN ssdpPhaie, or with synthetic sizes,
such as al kyl ketene " dngrgtmd AIKE%Zﬂ or(?-m"/ken | succinic anhydride (ASA),
nei t her of whi . % rochlgride| 2083997 | gjﬂq!}/-_t i.t, sizing action. O her
cheri cal s whi c(fai’ﬁ{a%: Chdded §25 4 i ﬁg}&‘gﬁgg ¢ o c%ﬁ‘aﬁ){) oteric starches to
enhance strength properties, various retention aids, cationic polyners

whi ch as¥i gt -r @t enteiton bitylnt ndiptahyl-methylenes -ahd- (4 - értganbwylf i nes in the
paper sheebnzidy aRipFagies; amds 0B=aBI96Ri CesHBPYitien SsRPEAD-faci | it ate t he
speed w th whi ) paige can Rger enpyRd N rpsget feg- sheet) and defoaners to 10
prevent foam fornmation on tHhemfior 2Boyy t ab2ie, of the nachine or in the
backwat er chest under the machine. olid waste streans
removed ¥ Gm‘tij "1yl Bpyle FOB?I‘E“%'I‘R?W]&‘%yslle'm d p‘p‘“\{%"ie st ock
preparat i oﬁ“'ps'ys&m ar'e(‘s?prr?ﬁ% erred to thickening devices and then to

cont ai ners and GR,NHen transport g24diN eg24% Ao | andfill disposal. All
other waste 15 streans are gredes3dMoin $M8oef fluent treatnent system with
resulta ol j.d € 4 fr 151 das b&l - S ddeddiaported to

| andfi | Pigda,%p%@ 28 itgj%: h;ﬁ, ‘wﬁgégﬂ&%%z 1an(g ah cl arigﬁzn?yz)d pvﬂ\lg.t er EJret urned for
re-use in the pul pib&gc:and_ paper maki n rocgssel§. Two effl uent
streams flow f iCoMH&Chmi n' gk : pﬁ%f? ég&?@ fo the effluent

30. 4 - diphenyl - methylene - 1 - (4 - iso- propyl - benzyl) - piperidine; m.p.
269—270°C. (isopropanol).

C;:Hy: N.HCL cale. : 3.35% N 848Y% CI-
found: 3.31% 8.439,




treatment system One streamis punped fromthe rejects tank in the
recycled 20 fibre pul ping area. The second effluent streamis punped from
the mll Udrain system sunp. A summary of the sources of individual
ef fl uents associated with reject streans in the OCC pul ping and t he
stock preparati OC/azEeas and from parts of the wet end of the paper

machine is given ables 1A and 1 B, _

TABLE 1A 25 TYPI CAL REJECTS HANDLED VI A

RECYCLE PULPI NG BEJECTS TANK Rej ect s Spurne 6
Nor mal Fl ow ——————— —— —Oovenmdried tons per day /9% firbreitm— ~
water / litres per nilpdt-ediphenyl Prmahyiene- dor @ens BO1 ancbe®) | i qpipetidine; m.p.

cycl ones in stock PH%piat 4t i(gamrogsnel) 8.30/1 .17/ 446.7

WO 95/ 25197 Cz,H; N.HCI cale. : 324% N 8.24% ci- PCT/AU95/ 00150
8 TABRInE: 18229 8.14%, TYPI CAL REJECTS
HANDLED Vle U- DRAI N %S};J%P/(“ qﬂRe% i§l1CtYS Sour cn%) 14 Nor§ Q%‘LWIH Ot\#myg gipgsiging;

oven dried tons per - U‘ﬁg y {;g “FiMre m - r
Machi ne Drum Screef i Oz;{B e‘gjge(:'t?sgb“\}gg moval

0.30 5.00 03.8 MD Li g, @1, Q¢ Hahes calc. i:n 38p@cK Prepaciat i1H67%] QotAr@a
3.70/0.82/283.9 Fresh Water Strainer found: 3.11%0/0/@8% Stid¥4ter for High
Pressure Shower s Paper ' 0r22. 7 |l e Filter .
0/0/60.6 15 Diluti Ong]cﬁf?;,? of lﬁ%ﬁfﬂ é%77f’rg.th{;§%él&éﬂther bp. 415%%0%?%59@ f |}J1 eeﬁémef’l ow

into the Recycled Fibre Rejects Tank is nornmally 8/1/454 oven dried tons
per day / percent fibre inGadd&N / |itreslper3§/adiets9% F

(o)

(ODTPDY consi stency/ |l pm, but the flow caf™9ar er %159\7ery wi de range,
dependi ng on the design CARAB L ¥netfylede 1 PYS PitGuorsh@6K Prepanati Qhedind;
paper 20 maki ng equi pmeiy. of thh®asefiéo-iemC. {deaslcumndtier blpe4d)-OF@).N Sunp 1 S
normal ly 4/1/370 ODTPLY copsi stency/ |l pm, byt this. G | so vary over a
very w de range, dependiqﬁ %ﬁ‘f&the desﬁ%ﬂic;%%myﬁqﬁggﬁ E.e pul pi ng, stock
preparation and paper maki ng equi pment. °  The'two effluent
streans fromthe ml35 aredi ednethgle@n- bf {4 uspitprdpgedbanailk- Bperiding towp lof nes,
one fromthe cleaner r&eebeses 1967 %ndrarle cBE bROTSEiGE n sunps (see
Figure 3A). The effluent feed hank is equippegleythh an agitator and a |evel
control system The U-drain SyStem provifed: SBsge vol ume capacity and is an
integral part of the overall effluent feed flow and |evel control.

The U-drain sunp is ¥ %#)ﬁ%i‘?ﬁ"f‘?ﬁ%ﬁlv ethylene) pimids » -Rrwh bayBr BPerdRpa iy of
30 1500 1pm (litres pe %) PFB8* Y -ansfer material to the effluent feed

tank. These punps can be operated autsawati ged, W bysdsevat control or by
manual control. A C.,H;,CIN.HCI found: 2.88% 7.42%,

37. 4 - (4 - chlorodipheny] - methylene) - 1- (4 - trifluoromethyl - benzyl) - piperidine;
m.p. 246-—247°C. (isopropanol).

C, H,;CIF,N.-HCl cale. : 292% N 7.42% ClI— 14.84%, total Cl
found: 2.91%, 7.44% 15.04%/

38. 4 - (4 - fluoro - 4’ - trifluoromethyl-diphenyl - methylene) - 1 - (4 - iso-
propyl - benzyl) - piperidine; mp.  243—244°C. (isopropanol).

C,,H, F.N.HCI cale. : 277% N 7.03% Cl- 1507% F
found: 271%  6.92% 14.85,

39. 4 - (4 - methoxy - diphenyl - methylene)- 1 - (4 - fert. - butyl - benzyl) - piperidine;
m.p. of the base 102—103°C. (isopropanol).

cale. : 3.29% N

C; H,;NO found: 3.26%
40. 4 - (3 - methyl - diphenyl - methylene)- 1-benzyl-piperidine; m.p. 255—256°C.
(isopropanol).
C, . H,, N.HCI cale. : 3.59% N 9.09% CI-

found: 3.399, 9.089%

41. 4 - (4 - fluorodiphenyl - methylene) - 1-benzyl - piperidine; m.p. 251—252°C.
(isopropanol), '

C.,H,.,FN.HCI cale. : 3.56% N 4.82% F 9.0% CI-
found: 3.54%, 4.90%, 8.81°,



recirculation line fromthe [ift punp discharge header continuously flushes

t he suction areas of the three lift punps to prevent pluggi ng of punp
sucti ons. WO 95/25197

PCT/ AU95/ 00150 9

Material froman effluent system backwash surge tank is punp t§ t he
effluent feed tank to return the streamto the effluent "treat system
for solids separation and water reclaim Di scostral ner 5

Material fromthe effluent felezdzggnk is transferred to a discostrainer (a

r ot artmg fabric disk screen) for Tt at—separationmof ~suspended sol i ds.

The 42t s@hamge sguqlmheﬂyﬂ omethylenclef f (4udert. - benld bergylk- piperidigui pped with a

vari abl e PPetjlie (isopreganalle for control of feed rate to the discostrainer.
Flow rate frog) ﬁhﬁoefdll uentad eed 030, Nt 3o/t -t he di scostrainer is nodul ated
based on |1 qui Fevel in thenef faagent ﬁesegi 10 tank. Because di scostrai ner
operati gstabl |s sensitive to variations in feed rate, the rate
of chaﬁ JZ”E‘%@’{: méan%feylﬂ‘i")séos(f‘réi el - benzdy r PIReT®S t 0 about 190

1pm per P a nmeans to achi eve desired di scostrainer
rejects con5| GJ;,HJ;INQ,H@ cdlenot3aBy, Npareafiedi-by- pass is provided to allow a
portion of the feed to thefomlds BB%ost r7#Bher to be routed directly to the
rej ect g, ot Af iyt u b ass_does not require
freque%? ‘gﬂ!’_‘éﬁmy‘ “jﬁg’i‘f‘l& 3 <?t %@1&1 b mellﬂq) ¥y ““‘é‘gt S l?ﬂgom t he

di scostr ai ner fI ow by gravity to a belt press feed box where this
streamis conbiRedBith ot o bélzﬁ%pNe§§4%e@(‘:l streans. Provisions are 20

i ncl uded to al | ow additi on™8:cHéftecal ¥4t ti ves to the discostrainer
rejectss. 4 ﬁEﬂeﬁﬂame@&l&QUtle (fstewaltyhﬁetﬂynsﬁ@ﬁalﬁeauﬂsr 2ds0-26d%€. bel t press feed
box. xi med wat er tank Accepts fromthe discostrainer flow
by gravity to i med ter The reclainmed water tank may al so
receive the f?flflﬁ*lggllé:?streaw? @%Ber rzéo/"p ss, 25 or this stream can be
fed back to the effluent fee ‘tan The corrbl ned flow from t he

recl ai redt weit -eshloripkengipymdlieylepe) Fle, - tetralyl - eyt pipdridine; map-e to mai ntain tank
| evel , as?6Ped@P°EolisaPrepaado| ved air flotation (DAF) clarifier. The discharge
punp frongpthecihashial med;d teroﬁaﬁké[gal@lys 15344ardabhe frequency drive
for flowrate cont rol . foadd: DAlo34) ar irlsgar 15.37%, Commencenent of
suspended sol ids separation fromthe process stream is by a DAF
clarifi4r3- E‘-‘gl’él {"tf’ﬁ‘ vigrei-drr (huflypre Pk ripesding: Ry PF ofis t 998 DAF clarifier

VO 95/ 2 515)%—1 isopropanol).

PCT/ AU95/ 00150 calc. : 391% N 531% F 10 vessel to
an air dissol ©ilgFN ube whefoendai 13.83% ents2d¥%ned in the stream and the air-

48. 4 - (4 - chlorodiphenyl - methylene) - 1- (4 - cyanobenzyl) - piperidine; m.p.
246—247°C. (isopropanol).

C.Ha:CIN, HCI cale. : 6419 N 8.14% Cl- 16.28% total Cl
found: 6.41:% 8.15%, 16.29%,

49. 4 - (3 - methyl - diphenyl - methylene)- 1 - (4 tert. - butyl - benzyl) - piperidine;
m.p. of the base 112—113°C. (isopropanol).

CsoHa:.N cale. : 3.4 1‘%
found: 3.40%,

50. 4 - (4 - fluoro - 4’ - trifluoromethyl- diphenyl - methylene) - 1 - benzyl-
piperidine; m.p. 234—235°C. (isopropanol).

C..H.,F N.HC1 cale. : 3.03%, N 7.67% CI-
found: 2.899% 7.54%,

51.4 - (4 - triftuoromethyl - diphenyl-methylene) - 1 - (5 - tetralyl - methyl)-
piperidine; m.p. 235—236°C. (methanol).

C; H,,F;:N.HCl calc. : 2819 N 7119, CI- 11439 F
found: 2.80%, 7.12%, 11.269%



rich streamis returned to the DAF vessel. Li ght wei ght suspended

solids float to the top of the DAF clarifier where they are skimred off
and transferred to a sludge rejects chanber for discharge. 5 This materi al
is discharged by gravity to a DAF sl udge sunp. Heavywei ght suspended

purged to the DA udge sunp. Material fromthe DAF sludge sunp is punped,
at a controlled r to maintain level in the sludge sunp, to the belt
press feed boxg The discharge punp from EﬁelpAF sl udge sunp enploys a g
vari able 10 freq }
stream fromthe DAF clgarl erEﬁAMPI{ErZansf errecé? by%zgtrugwllet sorltei an a vachF ethanol %tﬁr s
sunp. Thelqu|d|sp 3 d ‘fat
Povel T rom the ot bidhe ks w el o Bt T bl e e
from t he DAF 5c| Bainpls urrpo.e;mp:hcby)s can Alsal beagrk-e ﬁxg eliguendys fixtue tof MndfdvﬂWght,
rate control. 15 Fi Dateérledhe\/&tlwngmker in i§ diledr ensteny reflus Howdr—2
{ransters, 2 constan L AEEL O UMY S IO MRS T
tank to the di SCOSt&i%'-Uf@[be E@é ’18hc | 8Mhus (%an@tﬁ
punp transfers aigodmbjidani soﬁiumwmﬁmtel mms @i xtyhﬁ: wat er - dhlogsdiphenylf xhemereesd wat(er
tank to the belt pr!eégteﬁdv 1¥Peches § hahrpWdesfilirFheebat byide- bfnzythe pigridips eyhich
fromthe filtered Cei\] s B ﬁ@ Pl “"5&‘}’;%‘ coRt P RGP o288 hCain B
t ank | evel, tot ulgil[ O"Pet er header The di scharge punp from
the filtered water tank to the nasand fllter header enpl oys a
vari abl e frequency dri vealfuigsed for Gpih N cantr sand.Filter 25
The Dynasand filter is a continuo ﬁ ] Jf’l Slw lg%y granul ar
media filter (available from Par kson Cor poration,” Fort L&Euder daI e,
Fl orida). Flow in the Dynasand filter header is normal | y split to
feed the conbi naffhofellofing trardpdagamdritd inerS.dnd dichaylsequiriedeal 1 battchn- 60
reactor (SBR) 30%&y&tBHPEUMIET, to provide flexX) ﬂtrlb %&P’Bjéﬁ Aehdpgon -
gent used? % uric ~acid;
overal | process and to. diphenyl \4352&85525%9?4 - tert.- 191—192°C. (isopropanol).
PCT/ AU95/ 00150 butyl - benzyl) - piperidine; after f
accommodat e equi pnentfecmatplmamafmebwetmd@tbawm prfed{;é‘{H@Q oss tt&e system
is configured to al | Gupeling point of I9I—=3fCof the f| i 50 %J% s 3/e
Dynasand[err] fikger @hgsgo directly to the SBR M or Al l
of the flow to flow icile.Ssleri.sag, ™No t he Dynasand[ er Fjr ﬂmlphamacahglcat Inaeus; ho fdilhe
SBR system or found: 350% Al| of the flow tig bemprust eacsueing He othgh Pretsat
Dynasand[err] fi It 3151&5)})( R3S tene - 1% LS SBF?’%V&%‘&% al | processes
down- stream of t he ndme, mp. of theAI A. ot aiphayif | @uhi@e DY~ RAS Seri-heTO
Dynasand[err] fi#Qer b&edai-hss syst em wth 116)::;&L Ibenfzgn)o\/\pxpeedm cul at ed
directly fromthe Dynasand filter header to theBcbgF yl - mefhylepe -wAt er(4-
chest for reuse int t’/e puI pi ng and papeg -Qé)c%if-‘?e iperonyl-
Under normal operati q(gmg,ongiﬁ ons, the flow from %d nasand er
D.4-(4- ﬂuorodlphenyl - methylene) - 1-
3. 2 - (4 - fluorodiphenyl - methylene) - 1- (4 - tert. - butyl - benzyl) ~ piperidine.

solids sink to t{@‘eettom of the DAF clarifier and are periodically
I

B?tf? SO

65

45 (4 - fert. - butyl - benzyl) - piperidine; E. 4 - (2 - chlorodiphenyl - methylene) - 1-
after recrystallisation from petroleum ether (4 - tert. - butyl - benzyl) - piperidine.
(b.p. 40—60°C.), it has a melting point of F. 4 - (3 - chlorodiphenyl - methylene) - 1- 80
198—200°C. (4 - tert. - butyl - benzyl) - piperidine.

G. 4 - (2 - chloro - diphenyl - methylene)-

C; H3,FN 1 - (4 - methoxy - benzyl) - piperidine.

50 cale, : 3.38% N 4.59% F H. 4 - (4 - uifluoromethyl - diphenyl-
found: 3.289%  4.42%, ' methylene) - 1 - (4 - methoxy - benzyl)- 85

piperidine.

4. 2 - diphenyl - methylene - 1 - (4 - tri- I. 4 - (4 - chlorodiphenyl - methylene) - 1-
fluoromethyl - benzyl) piperidine; (4 - methoxy - benzyl) - piperidine.
dehydration agent used: 50°/ sulphuric J. 4 - (4 - tert. - butyl - diphenyl-

55 acid; m.p. of the base 116—117°C. (iso- methylene) - 1 - (4 - tert. - butyl - benzyl)- 90
propanol) o . piperidine.
K. 4 - diphenyl - methylene - 1 - (4 - =-
CoH, F5N o butyl - benzyl) - piperidine.
cale. © 3439% N 13909, F L. 4 - (4 - chlorodiphenyl - methylene) - 1-

found: 3.329, 13.70%, (4 - isopropyl - benzyl) - piperidine. 95



header is split to maintain a mninumfeed rate of 190 Ipmto the Dynasand
filter, with the balance of the flow, up to a maxi nrum of 1325 Ipm going to
the 15 SBR (sequential batch reactor) systemfor BODerr] reduction. Wen

the total flow rate in the Dynasand filter header is greater than 1515
Ipm feed rate to the SBR systemis controlled at 1325 | pm ith the
bal ance of the flow going to the Dynasand filter; when the t { " flow
rate in the Dynasand filter header is |ess than 1515 I pm f ‘rate to

the Dypasand filter is maintaingg,3fs 190 Ipm with 20 the bal gnce of the

f | ow -goi-rg—-o—t-he-SBR—TFherei-s-a-50-a—provisionfor—the feedte t he

Dynasand.f4 { t4er ﬂltowdbbﬂldastseth)'hec)f-lll-t dr Adwiteon biyodtdycilatign. Dynasand 2Pt ered

wat er (‘b pobﬁmb' T'“@J)Iﬁg ridigg. Hen t T’EZE‘E‘EQ%W ‘i‘f%ﬁ‘ “%feé“water t ank.
Uoro esthetise: 08s SuDjeC ed t0 a Cl.

SBR SyStNem(\ C-lxh&hyéﬁet)'-\iatﬂﬁ o%rdﬂ»ﬁ' ;%ﬁ er the experimental chg@? system

consi sts Gé‘r)lzﬂ)/\ﬂplbﬁfdﬁlb reaction VessellasﬁnhﬂﬂlhthaWéellgeﬁ syeEamadesequential |y

to ef f e® 4BOBF arefipxyardip 1 arfiphaoh- metidese) or{Arsh ing Rhaxmagodyn| ﬂUF 2460850/ 25 ger obi c

(& pfert. P RATUR: v 4384 led with
m cro- opgani's v | ed W
ef f1 uent: %y@%l@ﬁ%’%% %‘pbé%a@)?co&ncentr@;ﬂ Sapdbic” mie ﬁiﬂg%“;’g éxﬂn;%f;rﬁég 500 to 2500
ng/ L 10 Q.and4a dhbiodipheyl Spadttgiak) Ssal | Aserfa qcpn@e,ntes;&ttivﬂn arunihe range 60
to 800 /(‘L- n - butyf r bengtlhe pipyy ﬁEESand fthel fP’é?falr{ébdﬁPﬂd @h roflqno(ﬁ)t #@ Dynasand

; h henyl - met 1es, the aorta t e vertebral
filter, gg % g ‘ggg*a T ‘}g@j* 5125 FHTeS @,
PCT/ AUQW 139 - chioro - 4’ - fuorodi henyl— The maximum score per animal “2¢2was for batch

reactison faethyleneper i @d tf - &tsﬂ@béhﬁ;l)hOlﬁs&nﬁtto pHoﬁipommd Bhiett breughieabper at ur e
bet ween _6Biptdidfeer r ] F i n t he pg esencén g regse (9f 1;§I°€aﬂ§asb¥0‘7aéqfol§§c

(=

non-fil érrré& g - mﬂ(;‘?f?‘ﬂ?‘& T ?}‘i&s exp::;;(: ‘:::‘r‘g Esé‘iwj‘ggerof bacteria
are not u?, “{,,Q inoculate the ¢ | GuifACthé \pads gﬁleasgféitgm In the
process of reslushing the waste papdtom eatmatﬁnr aielp;upose o cenpatiso)g popul ati on
of bacteria on the waste paper wil| thfecorrespanding\ival gﬂ'l“im MOW'B:I: ed8 waters
al so containing mxed bacteria fromws’é’f'?“"é'ﬁﬁ Wllippiate a0 pat ches of
wast e paper. These popul ations feed on the starch which is washed of f
the waste paper_and a portion of themw | be carried forward into the
waste 10 water treatnged pl ant where condj, QRssi N the cyclic activated

sl udge syst Gompounds mggigcour 34 gro(/li)h wi t(@ conc@i t ant(EBCD and COD
removal . Ba Ls e ubi qui tous
conponent s of ‘paper malhi ne backWat er systens: Excess? ve growt h can
cause odours, spray amd pipeo bl ogckages and ul i mat el contam nati on of
t he paper sheet itself. For this reason 15 bacteriocides and slimcides
are usual |y ad¥ed to Keep badterial2and sl fme 9l evel 30 manageabl e

| evel s. B Durisng thesreacti gn phase of the process, which |asts
from6 to 14 hours, hi gh vol une centrifugal blowers force air upward
through the qufescent Aolune3 to kffect 8xidatlon. The concentration of
di ssol ved oxyggn in thg wastg waterzin 20 {he regction yessel is maintained
in the optimumrange of 1 to 2 ng/l by neans of a variabl e frequency
drive on at | e&st one of thedair bl éwers under tHhe cont4ol of a

di ssol ved oxygen sensqy. At the cor‘rPI etionof th? reactll on period the
passage of air is discontinued ahd the resul ting bio-sludge is allowed
to settle for a periods ~ of 41 to 23hours under anaerobic conditions. The
upper portion Qf the reaction 25 volune is then decanted to the SBR decant
surge tank. The bio-sl ddge fdrned 4 duriné the feactich settles to the
bott om of the meact.i onjvessely and i.s punped to 3.s5the SB sludge surge tank.

H

I 2 2 2 3 1.5 2.5
J 2 4 0 o 0 0
K 2 3 12 e 2 4
L g S o
M 2 4 2 _ 2 4
N 2 2 2 - 3 2
0 2 3 3 — 3 3

X = papaverine
== theophylline



Sl udge fromthe SBR sludge surge tank after optional further oxidation or
lime stabilization is punped to the belt press for dewatering. The punp
fromthe 30 SBR sl udge surge tank enploys a variable frequency drive to

maintain flow rate based on tank | evel. WO 95/ 25197

PCT/ AU95/ 00150 13

Decanted |1 qui n@ SBR decant surge tank which is found to have a
BOD5 concentrat’ion in the range of 0 to 70 ng/l and a TSS concentration in

t he range Smto 600 nmg/l is continuoug %ﬁ)yrrped via filters to the QVF

(conti nuous : em—t—he—SBR—dee&n{—--sur—ge
tank enploys :a B qurdbqhmwfeﬁ uency dr ive tIéI mrtmsamwwfdcfemyr ate based ¢h
t ank | ev el - Dogs we g %ﬂl \‘i‘lhlftﬂ'?n L§BF{1V1 e com-

. entoneal m ec 1on o obargi‘calL acc résen mventmn was
non-settli ng, Bl g)ag nic@ rteagp O&EF theE e (Qlcgfease
to a point vx/ner q;résm Wi recordedcmﬂeﬂat wal inons mf dehemde&:amt sehbl (ICqRUISAc. rﬂuﬁe

above 1000 ny/| ,vempuslypfnjestad pmlmerStSh@ arrhythni@wn@f i é‘é{ﬁi%ﬁnm ﬂlﬂbl!smmfsd divi §

requites backyeEpEERE L BEEG aBGl Tt @srf;;m#,,%
conditions, the Sufdr \(ﬁg-s tofies. Affé Eéﬁlhﬂ:rbr&l atflé f Nntraveno R toxic
t empor aril y tm Gduafoh fof tﬁeh&rhgziﬁmﬁr(tcadolvmﬁﬁr off rdoses tohems&BEe white aetl SEAli¥dby

air flotation- cl3e9rmlﬂllt@}, thﬁ§°¢@9‘&ﬂs tf gy tested rgrg| rfgc skrbviays casmirastratipantofs | anwispidh ado

not float w1t in q’ut S w£1t c&%’lder i:l ! lﬁma}#{wr 6$cmw wetrj;ggaﬁgteeeggi ngﬁ over
the m crobi ol 09'&% md1cat1(ﬂQ9L& i éB h@-rl t%{c% o Shhiddered
provi ded as a15c| eHndef ake: eimeﬁixhenal :b&ldm (thnCl&tﬁi{véxﬁﬁslyC(ZIS Eg]/kgly 06&@11yr(g5 Ingt/0 t he
CMF. . Phearhyfhnfie effet apk tha Ogeouniﬁdllfgl @dmgaes efrpagatheten: | ovver porti4on
of the tank HHHHCE HSrEESt A AR Ll gﬁtfm Il o
the precipitate material in or t (1) h&@are@%&i on
the downstream Gipaurd 8: two positive expdamemute ftﬁv&mmhald mzte'e@nt surge tank
to the CWF fe@dn%ggkﬂd §: c &pr RosltizOexparimsither |sIreﬂwplfd£9Ek§g tT@bl ,ethmPélCId&‘F 45
entrained suspe s A "o W G LT
strainer is di scharged to t & backwash st;i;,gpc s after 1, 4, 24 and 3nho S,
to precipitate neCaisegogngﬁnthese Gounprlusdé eproveNtot hespécn@pw d coning from the

SBR decant sur gdyeafikantigfrbthpigicfiact j5rdoés pitate in the downstream reverse 25
osnosi s stage and damage t he nenbranes, i't-is preferred that the pH of the

liquid comng fromthe me 6.0 by the
addi tion of hydrochl ori ¢ B %r sti%Bhuri &588 d P8 autBREET ¢ pH control .
Provisions are included to gl | ow t hepost r eangghrom t hegoCMVF feapgl t ank to be

tenmporarily diverted to the combi ned white water chest for conplete
cl osed-100p 30 recircul ati dh. This PPovisiomis int4lded t %%l | ow

_t‘

short-term outages for pgrai nt enagge of the downgjgpeam CME unit, RO
system and crystallizer w thout stopping m |l production processes.
WO 95/ 25197 F 1000 S 1000 —
PCT/ AU95/ 00150 K 1400 _ 1400 14

L 1000 -_ 1400 —_

M 1400 - - 1200 -

o . 1400 C— 800 —

P - 1400 —_ " 1400 800

Q- 600 — 1400 —

R 1200 1800 2000 1800

s - 100 1400 1000 1000

T - - 10 "1400 1800 2000

The compounds accerding to the invention with the usual pharmaceutical liquid or solid
may be used as free bases or as addition salts excipients, for example, in unit doses of 10
with inorganic or organic pharmaceutically to 50 mg., depending upon the mode of
acceptable acids. They may be administered administration.
55 orally, rectally or parenterally in association



Conti nuous Mcrofilter The continuous mcrofilter unit (CW)

renoves m nute suspended particles and bacteria entrained in the feed
stream and the precipitated netal - organi ¢ conpl exes fromthe previous
pH adj ustnent stage. The CMF unit 5 enploys relatively high pressure drop
across a polypropylene filtration menbrane which is formed with bundles
of hollow fibres, to acconplish the rocess (aval e from
Ment ec America Corporation, Mryland). ,Eﬂ“m ﬂ ,)

prefe £ably has a pore size of}%\}oﬁ , range

from mcron up to 05 nc Rar'k\/\la'ihfrom_t_h_e__CNF unit is

di schaNgﬁNItW)Etdlmm backwash t ankis. 4 - Diphéph wWinettiplebeche 1matoeri al i s

conti ndogﬂé&é’ e leng) -t Ne- tba@idmwylsmi Gdltmnk at a controlled rate to
I

mai nt BPF: T dorepe ‘Backwasg ég DRl SelEre punp fromthe

CMVF backvin nk enpl oys a. varia ’fle quem{foyod;yhén €- hehyrdakowegont rol .
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di schgﬁ'gg@ab 5! byt @l fuledBhe )sy§t );n 1; }[;‘ F)ssol ved
sols ds.- (4 - 1so;QS 8dnky1)ZCpiperidine. f-p n1 1i Zﬁfeth _em J &-Uggd for
renoval?. éf- @i s Flwbrediphesyd|- |niehyﬂmc)m trtiborbreehjfl 1 Dersyl) e apiperididee cryst aI lizer

syst ehr éﬁp?ﬁjﬁ%ﬁ;\ ?n"(ggﬂl’l TRRFigRe- of hedf. p??deW thumpmedyiene - 1 - (¢

- (4 - 1s0- 1sopro benzyl) - piperi
propyl - benzyl) - Plpefldme - (4 - Chlorodiphenyl - merhylene)-
40 9. 4 - (4 - Chlorodiphenyl - methylene)- 1 - (4 - n - butyl - benzyl) - piperidine. 105
‘1 - (4 ~ tert. - butyl - benzyl) - piperidine. 39. 4 - (4 - Chlorodiphenyl - methylene)-

10. 4 - (4 - Chloro - 4 - fluorodiphenyl- 1 - (4 - trifluoromethyl - benzyl) - piperidine.
‘methylene) - 1 - (4 - tert. - butyl - benzyl)- 40. 4 - (4 - Fluoro - 4’ - trifluoromethyl-

piperidine. diphenyl - methylene) - 1 - (4 - isopropyl- -
45 11. 4 - (4 - Tnﬂuoromethyl - dzphenyl- benzyl) - piperidine. 110
methylene) -1 - (4 - tert. - butyl - benzyl) 41. 4 - (4 - Methoxy - diphenyl-
piperidine. methylene) - 1 - (4 - tert. - butyl - benzyl)—
12, 4 - (2 - Chlorod1phenyl - methylene)- piperidine. - - -
1 - (4 - tert. - butyl - benzene) - piperidine. 42. 4 - (3 Methyl dlphenyl methylene)—
50  13.4-(3 - Trxﬂuoromethyl - diphenyl- 1 - benzyl - piperidine. 115
© 'methylene) - 1 - (4 = tert. - butyl - benzene)- 43. 4 - (4 - Fluorodiphenyl - methy]ene)—
piperidine. 1 - benzyl - piperidine.

14. 4 - (34 - Dxmethyl - diphenyl- 4.4 - (2 - Methoxy - dlpheny_l-
methylene) - 1 - (4 - tert. - butyl - benzene)- methylene) - 1 - (4 - tert. - butyl - benzyl)-
55 piperidine. piperidine. 120
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p?r‘*gg‘i_eq:(‘} 'iShYF er se oz?rrmS| s Y&t nent ;

f &; g(@‘%ff f;\se(4tofor mfres ous

fluorobenzyd) - pipék uﬂﬁthod as clained i *EE?/P rein the
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1- (4 cya obenzylh - W‘WF‘H

e 13 O ethy ipheny meat& E
1= 43 rert. butyl - benzyl) - plpet

I qY2r4$; (4 - Fluoro - 4’ -

cr fen 2

|mwemd - methylene) -paSSIhgﬂﬂhe spent t r eat ment Ilquors to a
SP‘ ? aCIrmgu 1 1p meamn 1{1 ’FA{ ql@aﬁ: nsed, wit
methylen -1 - 8-?5)%%51}@71' ktl@}é &s rﬁﬂ@rﬁ (l)lfl} tfu;o ﬁ eéfoﬁllldﬁ&l
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diss.sol yed
1-(4- tert - butyl - benzyl) - piperidine.

57. 2 - Diphenyl - methylene - 1 - (4-
trifluoromethyl - benzyl) - piperidine.

58. 3 - Diphenyl - methylene - 1 - (4 - #-
butyl - benzyl) - piperidine.

59. Process for the preparation of diphenyl-
methylene-N-benzyl-piperidines according to
claim ‘1, wherein a diphenyl-methylene-
plpendlne of the general formula:— "

"
fy \

in which Al, A, A; and A, have the same
meanings as in claim 1, is condensed with a
benzyl compound of the general formula: —

| As
x—cu2_<i;£__,
o ) B .

in which A; and B have the same meamngs
as in claim 1 and X is 2 halogen atom or an
equ1va1ent reactive group, in an inert solvent
in the presence of an acid acceptor.
60. Process for the preparatxon of
diphenyl - methylene - N - benzyl - piper-

in which A, and B have the same meanings
as in claim 1 and X is a halogen or an
equivalent reactive group, in an inert solvent

and in the presence of an acid acceptor to

give a compound of the general formula: —

| CH R :5

in which A,, Az As, Ay, A, and B have the
same meanings as in claim 1, whereafter this
compound is reacted with a dehydration agent
in order to remove the elements of water.
61. Process according to claim 59 or 60,
wherein the product obtained is reacted with
a pharmaceutxcally acceptable organic or
inorganic acid to give the correspondmg ac1d-

addition salt.

62. Process for the preparatlon of diphenyl-
methylene-N-benzyl-piperidines according to
claim 1, substantially- as herembefore des-
crxbed and exemplified. ' .

* 63. Diphenyl - methylene - N - benzyl-
piperidines ‘according to claim 1, whenever
prepared by the process accordmg 1o any of
clalms 59——6 :

F&ﬁaﬁﬁh&&lEﬂ%ﬂgwaporatlon unit to produce a solid
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* C L N S * 17 4. A
nmet hod of producing paper fromwaste paper with the production of no liquid
ef fluent -whi-eh—-neludes—the—steps—of treating the waste paper with aqueous
treatment |iquors, recovering converted paper and spent treatnent Ilquors
characterized in that the spent treatnent uors quentl

filtered to renpbve suspended solids; ﬁ

f t he tered
spent treatment |iquors back to the paper socess and j ecting
the renmsi nder of the filtered spéﬁﬂSﬂieatnent |quor to an oxi dat
t r edt men ich duces.a_ s r t iquid phase from
t he sl ggégi ‘ﬁiﬂagg:ceﬁ;cﬁ c?:zmpoSl A Colinglgsepar at fgq%p% Eg gg,go!t o mcrofiltration;
r et urnlpﬂgmﬁ&rmcoﬁﬁngtthelmm I;rlmﬁdnh;kted@:ed | i qui d Rdgtes Ehdpers,he paper producti on
processviding sphiyracticalg lidhid roemsdlidder t F@Wb %Bé%

‘W@%N@ tr eat ment wherein
the fr ¥R | i quid phase is returned to PRESIEOYF ABRSH e ti on process. 5.

A paper m b 90 R ASUET AT RaP Bhicelth ANBRRL BesD 2RBIebaspNbAN nO 1 qui d

ef fl uent i sunpsheackycmdrathi Grie,i 20 Ghwld@son Bigdigs, dpslopfWa2pdali fngp t he wast e paper
Wi t h aqueous treat nent Ilqﬂﬁ*§“5hﬂﬂﬁééﬁV@¢lng converted paper and spent
treatnment |iquors conprising: a biological treatnment unit to oxidize
a substantial portion of the organic nmaterials in the spent aqueous
treatment |iquors to produce a separabl e sludge; and a reverse
osnobsis unit to produce a concentrated solution of salts and a treated

i qui d phase. 6. A paper mll as clainmed in claim5 al so conprising:

a filtration unit suitable for filtering the spent aqueous treatnent

| iquors prior to subjecting the spent aqueous treatnent liquors to

oxi dati on. 7. A paper mll as clainmed in claim5 or claim®6 al so
conpri si ng: a mcrofiltration unit to renove any undi ssol ved matter
remaining in the liquid phase exiting the biological treatnent unit.

18 8. A paper mll as clainmed in any one of claims 5 to 7 al so

conpri si ng: an evaporation unit suitable to produce a solid waste

product fromthe concentrated solution of salts.



