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parti cl @pm cA0sAIPO, yiHegtstdtth. t hei r - swel | i ng, t he ro ysis is carried out in
the presence of certain select ed salts which act as an el ectrol yte
and- ppi MXAMRLE he particle sr ze Vil thin: referred dr rrensr ons

the SAlts wf %’[‘F f i bﬂié”é H"?fé?" s? gt "a’ﬁaéeds d5(§h
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The-res ﬂﬁﬁw rerabM' @t’ﬂasrer“?i){i %tﬁ§wel% V?JdQ§set @|$es Mk
chl or at aghichlafedodesorted-BeldvdlinTablé i ocyanat es, phosphates and t he | ke

CaAl PO4 -+ -- wheat starch is partrcularly ef fective for thepurposes of
this invention, as applied to tar sands tailing ponds, although such other
salts as [err] and the |ike may also be used.-- 60 ~ The preferred [err]

salt is formed in situ by the addition of specified amounts of calcium 60
hydr oxi de, al um num sul fate and sodi um phosphate to the aqueous wheat

starch hydrolysis nmedium In any event, the resulting salt should desirably
be present in amounts-of from 10 to 30 gns per 100 gns - -- of starch, and
preferably from 15 to 20 g per. 100 gms of starch -- In t he case of the
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2N _ GB 2 027 684 B 5 as.sodi um .
phgs te is not necessary and may be omtted fromthe salt preparation. W
haye so found, in accordance with this invention, that, when an al cohol,
ably a lower- aliphatic al cohol having from1l to 5 ceg lBop2alegasg Sugh
as net hanol, ethanol, propanol or the TrkKe, 1S added to tne nydrotysate;—
the size and effectiveness of the_resyAédé\g flocculant material are :
imrturther inprovenents over that usi ng_
-

enhanced 5 and the process results i ,
ot her known flocculra\?réts. hea§ The al cohol may be -added to tijhe starch
hydr ol ysate in orle Bt it WgyS: ADDITIVE t he sinul taneoﬁ‘%{'tf&;%dﬁ'jfoﬁ of the

al cohol and the Hydrollysate directly to the Amduhi ngs |HORY BR8] or (2) by
addi tion of the gl cohodl wenthe miydrOlegsat ¢ ppmsgl fmipr il ov/wl wtv® ise in the
tailings pond. | theftatter-Tase,—srncethe—ahcohots—usuatty|added to
the -hydrol ysate ijnthmounts in excesNensf what'i g actual4ly rledikd| the
overni ght settling20 [of 2bhe |f lmscuvast theo advepstgeows!lyiqerfits the -
excess al cohol tq pe rlecgyered by distillationjor_the . 10 iﬁ*e and then
recycl ed, thereby &ffegcting dertain 0obvious ecqgnom es. 3Phd Atohol shoul d _
be added in anount4$ of| a0l egsto.4/ 1Bicehg! 1] 308hgq 08bu | ME-7of| 1he hydrol ysate.
Al ternatively, butgthils gyl d5.6esidcabl €| sgnstiegdsol sphe |ahgohol , such
other additives gs acgtone, yeast oacidact|c- acild may|be ernpl oyed. If
desired, the resttin ' ' b olys y—t-hdn—be—+ urther
treated by dryi ngi (. ®ntrély10bbsiudge 8@ge dr yi ng,. ai rdrying, spin drying orthe
like), to renove essentially all water . and to provide a powder 15 which is
conveni ent to haril-e, solids contenteweightfveiaht t r ansport, -yet which can be readily
redi spersed in er gt the treatment site. In-a further enbodiment of this
i nventi on, we ha To%r?d'_’"f"ff&?, as applied to bitumnous tar sands, the
resul ts obtai ned pi_thi4hpusal t and al cohol -treated starch hydrol ysate nay
be additionally enhanced 20.- by the introduction of powlered cenent to the
floccul ant, prefes abl 8% yeastshmtiérdnmat a dil ute slurry ina - 20 . . -
concentration of at l'east 3 pounds (1.35 kil ograns) of cement per hundred

| nperial gal | ons § 25088 psticgpid gxwaiprdge cont ai ni ng 20% sol i ds: The ef f ect

- of the addition of powdered cenent to the flocculant is to provide a

rapi dly setltwitbe sfideatfeont thy.eovirdath gt thapalids exitteshie awperente thg contahabecimen

per meabhen e glidge intreater atith bath thewheatsiprehanddhagddigve aidds ceptibigpdrand is elearyhe

| nvery | BRI SE Mo e e ah < AR s ke g (e
ef f | uent, . Shdvird abqgfﬁ R ably as separ S EBPETIGIE STt TINE quantity
of cement 25 injected should be at |east 3.0 pounds (1.35 kilograns) and
preferably 3.6 pounds (1.62 kilograns) or nore of cement per hundred '

| nperial gallons (454 litres) of sludw@lLE® ch nay be expected to accunul ate
when the liquid fraction of the tar sands tailing streamis discharged into
the pond and settled. The contobfi} foae "(‘J’tﬁt"{ﬁ‘f'"-ﬁf"&r.ch fl.occul ants injected
typically falls within the raf§e Be QIRPHSeEPEEEHOD 30 - pound (0. 045 to
0.09 Kil ograns) per hundred | nperi al gallons (454 litres) -of -sludge.

30 The initial treatnent of an existing pond may require broadcasting of
the necessary qyapi t|i esiyabryent and/ ¢r. starch fllocephpdieover |the
surface of the pond (o.rFlmnmLtot her neang adtiaispiidscyl atormen %vi th injection
into the recircyl at esfstream—+m—order—to bring thg coW&¥htratiop of cenent
in the pond to at |eastTee 0 pouthg‘%';be? 35-19?"':-09??&”3) PELTungr et nperi al -
gallons (454 litres) |of sludge. " uc':]ge', for the 35 ~“pur po§§’§m'01l-y -of
defining the concentriations of cenent nnd%':lflél_"r"h'_f lloccul ant .requ red, may
be nore 35 parii cul ohy uALdakdaailags. " nor mal {zed" Isl uglge compai hi ng- about
20% w' v solids. |As prlevi o sl%/, noted, injan actual dettling pond,|the
demar cati on bet ye®n a PR PO B | ayer alfd a I udt® TaytP is
iI'l-defined and|vari jblseac @adonidi@oc har agt eri sta cs qf wvée sl udge |ayer
change fromtopHe- oSO that—i-t—-s-Lrecessary—to—ealewl-at-e—ah "aver age
normal i zed" sl udddorfhiownndamgsl es from a pond to deternmine the 40 mininmm
dosages of cenent and starch flocculant. = -~ - S '

40 Water f Mown hyteohybdwhdak ek lefblolahiBberiysak® c¥iditldrE, 8\ Maar pendedhi With OF

r ecycl enasglidsgontentdschbbtmiirteld, thusels thoneti g thaglipemivaity® theiwhia g stdheh o his iNvah&dn

pr oc B soverthepglysctylsmidegofakentiot &t are provi ded for the purposes of 10
illustrating but not Iimting the scope of this invention with respect to
the preparation and use of the starch flocculants. 45 Five gra ns of
prime wheat starch (Supergel 1201 trade mark -. I ntemati onal Grain Products,
45 Ltd., Canada) were weighed into a refluxing apparatus flask. Two hundred
mlliliters of aqueous sol ution containing CaAl P04 were added. The [err]
was fornmed in situ in the presence of the starch in the aqueous sol ution by
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55 * A series. of tubes containing 50 m of tar sand sl udge having a . /,q
" solids content *of 10% were treated 55 with 0.5 ml of the above [err] Wneat (
starch, and, where indircated.in the.table bel ow, alcohol or yeast. The
sl udge7cont ained 0:25% bitumen. Half the tubes were centriGBugeskwish B he 7 .
results shown below in Table 1. The remaining halT of the tUbDes Were
al | oned tapitbe by thenselves, the results of which are also reported
beLow i n Tabityl dicohol (56BIRvER2ddREH 280 il ofydriHRleE CLAIPE NRheat st%ﬁ&tExampleAPDldT' VE
Sent ri- tﬁierleiultmgmiﬂxtmb was allowell tgstang overaipH rsu&gtaﬁliﬂﬂ? all exces8hlcoholl W43&hen remove@PM

V%["é? ppxhelt W@etfon]am{aeqtmq bv heatlng the mlxture to 80°C forNWBEty mlnutes and the residue
41 3

Wap o r-drled 50.7 16. 253
200 d5Follo dlspersal of the starch (2%) m water 5 mI sapmpleg o sludge havr initial
Al cohol soli en ere th asurt:g e wa oyed as ogtrol c}he 88
redl hyd %Alf Er eat starch (ﬁ) ﬁw dd d t he eco%v
[err] After centr sampiédibl 32 e@ ths ere
cont erl; vvel Chntromei 1 w/\ir/ =3slPeriatantinGteldhr (solltd Q%D s % yeast soI utionghn

water 6 -0. S&All’c(msitalcl&eﬂa 1|%1—V\0A«B-Fshpenvutdritclbﬁ(msoﬁiﬁht fromthe above data
_t'hat t he soI | ds content is superl or to the control speci nen when the sludge

Is treat dthe ddltlve centrlf ed,
and is clse‘,,qlr hos grﬁ'ﬁrﬁh V%zgj g’&aﬁa o%‘é‘%‘gﬁg%‘g‘%&s ‘é()(aé‘ﬂ a®HG '? hen
ide cculants(

¢ al | oned thmﬁr@Fc ¥ablet p%@ rylami re d tHde "G5
carried Mefibﬁi@@" gerigany ) averds0dtnpldy6y. 'ﬂh@%hﬂs@:ﬂhese-rrhﬁs Jr@&'t'l‘o% b8 irS NOWN
in Tabl e Tablp8l ow. TABLE 2 Sol i ds concentration in cake and supernatant upon
sedi nentation by centrifuging. Run - Pol yacryl am de
Final solids Flocculant . . TasLE3al Sol i ds Conc.,. % (WW Type
Concen- - conc. %tration = - Cake Super- nat ant 1
None (unt reated sl udge) - . 10 ~ Flocculang(). 1Solids Qorg. gfter Ave.]_@gmy
(ani oni c) S3pAle me 10 | Degagg (ppm} 1 Pdays Settling 573 (€eptingisehni c)
200 " - 36. 7 1.5 * tor thirty mnutes Wien '

hydr ol ysednwbsad starch i s enpl oyed under_i he sanme gemrgitions, apglear
supernatant with no solids content i-s obtained, thus denonstrating the
superiori tSyaref t he wheat starch of this i1.|00ention 1Q0.57 33

overt hepol acryl anm desof t hepriorart.

10 agnifl 7@94 B 7 EXAMPLE 2 EtHOP al-cohol (88 m) was 48ded to
250 m of [err] wheat starch Exanpl e 1lgand the re ting
mxtu re \/\l\/*a}‘)sé%ﬁ%I to stand overni ght. qgubstantial I6y al | exce?sljlal cohol

was then renpved
The supernatant was clear in all samples, both treated and untreated.

20 It will be seen from the above results that the starch was clearly superior in terms of the amounts 20
of solids settled. The significance of the viscosity is best understood when it is noted that the low
viscosity for the untreated sample indicates that the solids are essentially dispersed, whereas the much
higher viscosity for the polyacrylamide sample means that they are coagulated and thus will retain large
- amounts of water. The viscosity of the wheat flocculated sample means that settling will not be :
25 significantly retarded, while at the same time it enables one to surcharge the settled mass with sand. 25
¢ “The principal components of the phosphate slime are as follows: carbonate-fluorapatite; quartz;
montmorillonite; and attapulgite.
To prepare the hydrolysed starch, a 20,000 ppm stock solution was prepared by refluxing a
mixture of the starch and an aqueous solution containing the requisite amount of salts in the same
30 manner as for the wheat starch above. The hydrolysis was considered complete when the insoluble 30
: starch was-converted into a colloidal solution. A summary of the prepared starch flocculants is glven in
Table 4 as follows: L .

TABLE 4

Summary of prepared Starch Flocculants from Corn and Potato Starches

Run - Type of Starch Nature and Concentration of
# " Flocculant Electrolyte Added '
1  Nastarch 0.05 N NaOH

2 | Ca starch 0.05 N Ca(OH),

3 Aistarch 0.10 N AICI,

4 NaAl starch 0.05 N NaOH+200 ppm Al* -



-

in a Soxhelt extraction apparatus by heating the mxture to- 800Cfor t wenty
tes, and the residue 5 was over-dried.
|1 ow ng redispersal of the starch (2%. in water, two 50 ml. sanpl es of
@ having an initial solids content of 12% were thenGReaN27e6BoOBt . @ne
was enployed as a control. 0.5 nm of the redispersed hydrolysed [err] wheat
. starch (200 ppm) was added to the sgseldonmndl €. After centrifuging of the
two sanples for 320 m nutes, the follow ng.results were observed: 10 Q!

Cont r ol - 12% w/ Wi, - supenat Q’Wedﬁgﬁrcﬂl ear (solduwhe and denféfiration of A
10 CaAl POX St ar c;; 12. 1 - %riodéudint Supenat anktiectloRRrAdded sol i ds). EXAMPLE 3 A

phosphat e slime—£Sw ft . Sil~rerGity—H ori da) —havng—asot-ds—content of 2. 66%
(ww) and apH ofs 6. 34, wascdaraated with thedsy\ckcaod)msemosabmmh of Exanple 1.
For conparative purposes, tw 15 commercially avai.lable polyacrylan de
floccul ants (Nadhi floc 573NaARRYsEEROA, Regioﬂf’é‘r'%ﬂﬂ)"l'hzﬁﬂép'nﬂr* 1.5 Anerican
Cyanan d- Conpany) were al so enpl oyed. - The results drROPRRE EC funs are set _
forth below in Fable 3. TQ%IAE,O’SSH gccul ant oost@J(b +.g5% A@Jter Ave.
Viscosity Sanple : . Z: 3 days
Settling (Centi poi se) Unr. eact ed : S
10. 09 8 2 4 St ar cAiPO, starch 01NAIC|3+200pme0 ** 100

10. 57 %nlfloc 573A , o 100
7.79 " A'Wasaddedus'"%'g‘ Pub%z?szoA L . 100

6.31 6 |.r@t ant was cl ear in all sarrpl es, both treated
and unt Fe% Wc?sa%%dzs'ﬂ] asft "W 14~ be seen fromthe above results t hat the

starch was inGdrdaatd tist %F&ﬁ‘édtﬁénebd'bfftlﬁrs‘}i&h&fzea QSrcRIBRUNA s, twoldludgb sspénsidas set t | ed.
The si gihfainihgBEand 1 73ve. % salids séshyctively, estempivglat. Bitaddidonydithetit pahwcmiatngid t hat
t he | ovilogéwantoiergused for creparative kepases: Shemy Fee'a Pwdw‘@ﬁt @@'t'@mfalehée'fsiﬂ“i"ms are

esser'?'trai‘ldls§d"ﬂ?'§ l?f‘sﬂ}t!‘ cevm@seaetacrﬁ'éﬂgew" h m glc L t“t’:rf"' 5
pol yacra% E‘J@sp pare frompo %ta Itﬁivaer rr ge? %ﬁ ﬁ}%g‘ TT F%t ai n

| ar ge a 60 sealhatbn R Vi Gihosauilse means
t hat sett |ng vvr srgnrfrcantly retarded whr e at the sane
time it enables one to surcharge t he TMBLEISed mass vmth sand. 25 The
princi pal conponents of the phosphate sline are as foll qws:

car bonat e- f $alids egyeantration ineake and S“H‘Uﬁ%‘?ﬂi 1PN sesimentationky centrifuging \g‘r"tgé"ffe'reat -
prepare the hydrol ysed starch, a 20, 38eFUBPM st ock sol ution was prepared by
refluxing a mxture of trﬂpcg{mtch and an aqueous lgitdlut i on cofiralSplidag t he
requi site_anmoum—of—satts—mthesame—30—Tarmer Salids f or th&%Mt arch -

_above. Thare drﬁ},%s;sc\gﬁsoconsr der ed %%ngxag%%%;]e i né&l ubl glgﬁgng{as{ ar ch |

was convelft i dal sol uti t he”prepar

fl occul ants |s, ! &ZHQ i% i é as follows: TABLE. 4 Summary of prepared
Starch Fl occu oﬂé/ﬁ 48 FI tsd Pot at o St arches Run : Type of

St arch 1 Nondlahtisatedafudgdloncent r ati.on of FI.occ'm:ant 421 24.
El ectrol yte ‘-Added 1 - - Na starch R 05 N NaCH 2 ' Ca
starch 2 1820A(aniogiclhs N Ca(OH)2'3 ~ 200ppm msstar cRo-9 1.1 0
10N [err] NaAl starch 0. N NaC];I;;OO ppm | * 8
GB 2 027 684 B'3C'FUE E 4 (continued) AR “ % - Type ‘of St arc
Nat ur e and £ongesd (mhigae) of Fl occul ant 200 173 ectrohype Addezia 5
CaAL starch 0.05 N[err] +200 ppm Al -6 S [err] starch
0. 05 N NaOH+2Rotappsrerth Floac2@fitsppm PO4* * 7 CaAl PO4 starch -
* . .

0.05 N Ca(O—l) 2N:28930lppm Al* +200 ppm [err]200ppm 17.3 36.6 0.0

6 Alstarch . _' 200 . , 173 368 0.0

7 NaAlstarch 200 , 173 370 0.0

8 CaAlstarch - . 200 ,  17.3 36.3 0.0

9 NaAlPO,starch - | 200 , 173 41.7 0.0

10 CaAIPO, starch S 200 , 173 419 0.0

11 APO,stach . 200 , 173 42.9 0.0

12 None {(unreacted sludge) 5.5 35.4 0.4

> ~@®. &



8- : -[err] starch 0.1 NAICl +200 ppm[err] * Al was adge -
using [err].1 8 H20 ** P04 was added using [err] In order to test the
effecélveness of the synt heS| zed starch flocculants, two glydge gipenm ons
- cont a g o A oi-d XSSTEYS : A = 3 9
addi tion, synt hetic poI yacryI am de £l occul ants were used for corrpar ative
purposes. The criteria used were: TABLEPBtdgontinued r ates, self-settling 5 and
e i mentation upon centrifuging at a relative centri fugal force of 790 g at

e bottom of the tube for {f5u:§'Q m nutes. The resiidis of re{ngllgoigstion t est
& arso\;ww

and prelimnary tests on se Tettli ng i ndi cat edghi@at the ¢

fl occul antgatorepared from potato starch were supaoh@r to those prepared
from cor nmettar cliypet heref ore, Tabl e 5 plopssntradonorkiyv/Whe Cake  Supernatant
sedi nent ' '

floccul ants3 WABIskeréh Sol i ds concent rati omedon .cake 5éhd sup@B@at ant 0fon
sedi mentation by centrifuging using di fferent fl occul ants _Fl occul ant

Initial 14 Ca 'FSF*Wa‘l Solids Solids Conc 5’)% V\AN Ttaézft

Conc. nent# . the. 0 f \%

Cake  ,Supy rﬁﬁfﬂf’é" . old %{“v‘tﬁl 93;3 gl ﬁ* Rp%ﬁﬁf&ﬁ% iy 396)
17.3 floccul ere used, the u tant s in it, whereas the runs in which the

17.3 5 starch ﬂoo%&lalgts were employedwith m%ﬂﬂdefé&icﬁhtratmn had no suspended solids in ZOQ, ,

17.3 the supernaBant at all. Among tHe sﬁardh floc?aﬂﬁ)ﬁ&l it(appears thatitiese starches containing AIPO, 200
. 1we® the best. Furthgf itQvas found thapthg s@sh flpesulgnts reles ﬂfeggmgnaqqtog-rgnovemgju@ear ch
200 ppn®s in tregting oil-removed gjudpe whereas the @ol@acﬁylanAde figegilants were more effective on oil-
200 remoield tgan on no-onl-lggm\ged sludge suspeslslens7 NaAl starch

200 10 cLahé 3 37.0 0.0 8 GCaAl" star ch

200 ,, h{In3ne process foPfhe destabilization®f &bIIdidal slu 84d dus %&Qontammg clay minerals or
200 ,, metallokid8s-hydroxides ¥ tréatment of said BusPenkfons Wi\ ulSting lréagent to substantially
200 ,, separdie v@ater from suspefded>olids, the im@o@mbht whlrdOhe §oulating reagent is a

200 15, hydrojyzedwheat, corn or ggtatg starch obtanr@d by the aqmnghy@mg atthestarsh indbe)

5 5 presen f4nso|uble met saAts formgd in situ. 15
GB 2 02 ;a ng g%rocess accy %'Q_Céalg (%ibeﬁem Wﬁ é‘d?geﬁ“d’é{%ﬂ? Flgenved from bituminous tar

10

operations

Initial 3. The'prétdss chr&F‘éto_CﬁQJn' 10Sherein the SBGe sugs Wid & Bitisphate sol/lg\t/ev o{)/\t)ained

Conc. mﬁdﬁﬁ#hospﬂ'at@&nmng operations. ncentration

Cake 0 SudeTheatreoass atBordihgitl Claitndretierein the hydrolyzed starch is calcium alumlmurﬂOO . 20

5.5  Pphosphate wheatstarch. 0 > 14 CaAL sta 200
L B, B he brocess asgorging to Claim fguhereiy PR Ertmiead gareh BGRIEHmA YT ¢ 5, it
i s evi dent ﬁg} }ja%s SShABROIARRCHMRR 5 Gl 8L Y S5 ol b he

POl YaBT Y| amyi fits prb@eLaib@Hbng tOGIRmA- Wheoit M6 hUiEldoh ¥rald S 25
super nat ants. THeQrodesWfCortiRg WBI&HRA 1NBhdrdiDthe Hidiblyed ¥RIcR .susradr tré et VeithaaMat ant
had up adnht@edommnsm%mardmzham al¢oholdvetopa yedsh er lacticacid priavie itdapblivetion toshear ch

floccul%ivﬁggsmﬁes' Io ed W th a 17 3 wt. % sl udge concentratlon had no
suspgg ; coﬁ(ﬁ 055% th d lelsaq Eﬁm Iandsald
floccu'?ﬁ‘?% fa 9%5,3’1;‘?95& ﬁ&%’% E%. ﬁﬁﬁ ‘t?;(gcmnﬁem% béSt .
Further,,,,aﬂe;_,ewf‘a@e the st arc occu ants are as effective on

no- oi | - r enav eThePratdgacemidingitotOlB 1 e the EIGHHRVBpeRbibilg SimilisTeoasy ttdated
pol yac r gltlamediedrblh/z:edmhleatrstaschmd on adifitive @brhprtsing wdoveem aliphhtic alcehwvaeetotid) gers0oT

no- of etinpgidd sl udge suspenS| ons 10 CLAI M5 35
e o e R B e
suspens 0ls s

treatnent af RSN hPRT 1M 1|3vﬁ=1e elrptﬁtQ A Q%ﬂ%% Q%Eﬂzﬁa Rds ally

sepaé@t gervab eﬁpe‘nancymlauspmfmdedaus &r b4hgs sibdye cbrnaﬁiay eon% ectndymer ein the
f1occul ati §. A eargensttion soraprising r by draleaid wihedt! GorrG o patany stiroh atitaingt tgtisd aqoéduai ned
by the BygtRisisS spwh in thepresepte effinsolybla metpl saits fdnmed in situ.
16. The composition according to Claim 15 wherein the starch is wheat starch and the saltis a
salt containing calcium, aluminium and phosphate ions.
45 17. The composition according to Claim 15 wherein the starch is potato starch and the saltis 45
AlPQ,. '
1 8. A composition comprising a hydrolyzed starch obtained by the aqueous hydrolysis of wheat
starch in the presence of insoluble metal salts formed /n situ and an additive comprising a lower
aliphatic alcohol, acetone, yeast, or lactic acid.
50 19. The composition according to Claim 18 wherein the starch is wheat starch and the saltis a 50
salt containing calcium, aluminium and phosphate ions.



15 presence of insoluble netal sal _
15 2. The process according to d ai Iudge suspension is

deri vecb frombitum nous tar sands 3. Th r S g
accor d|-Hg—+9—Gl—a4—|qq—1—¥dqe+-e+-n-t-he—sl udge suspensmn—ps—a—pkég%km%——

obt ai ned from phosphate m ning operations. 4. The process
according to Claim1 wherein the hydABlLEﬁz(edltmuaﬂ ch is cal cium al um nium 20
phosphat e wheat starch. 5. The process according to Caim4 wherein the

sai d hydrol yzed starch i-s c%l Ci IJ m al um ni um phosphp &l corn S 6. The
process according to Caim &%in the hydrol yz ,,3; ch cgmii pot at o
starch. 25 teat- — 7. THE Process according to o ai ncélncy\,herel n the hydrol yzed
starch is [médtE whpat starch 25 8. Theormanmmsns g0wAvIdi ng Gake Cl cSuperhatant
wherein th

conpri si ng a13 oweAl sekdhphat i ¢ al cohol , acet oo@,, yeass.s or | &8&0c aci @2rior
toits application to the sludge suspension. 9. The process according to
~Clai m8 whert nCeMetasidi tive is an excess &f®unt ofsgl cohol3%thd sai #&0
excess al cohol IS recover ed and recycl ed to the treatnment of additional

- ydroI yze edat hfI c aaiis e eemeé&lyeﬁu&er tg
a0 R SR TR S S o
¢ 11. Thes PLQfR ficccAnitOW % sfdfe $8d SdsueSInasddlidsIn 5

¥si.mul t anegdshperatamadtal. A/Mldnb tﬁefs&r&mwaecmiayiisﬁdaweﬁathasﬁ\age@&r@e@lcoafa.rﬁ@mlno ve

tconpri si nges thedwet Fuadheiph avbs oural thathisd staretcitbartents yeastfeaive Gbno-bitwnoedatige
35 12. Thesiptreating oil-parmyedilysige whergisthewoly apilemiste flogchients warearnre effeictivg oppil-
f I occul at mgvekhgEafnoral-remeved pludageuaaTRMsi on is controlled to provide at
| east 5@ dﬁé per mllion. 13. The process aceording to Claim1 wherein
b th

cenent is-a rbd36s éJtHQ@fs EM&%&‘&%Q atsidtge JBeRIAS ERRIrAHuERY Himthid &
~Caiml3. W@@r&idas-h XHIB B tre eﬁ?t% && ﬁslaslvgth% flEic%ﬂﬁﬁg a naﬁﬂ%gb (L&?guper
-100 | erers&phra@aﬂldté}mnﬁﬁsdéhdddﬁblméuﬁe Whvsraé}d&hs.bud@etoe@mnag RbgwYtid@% sol i ds.
40 1 5, Ahmm%wheagnomampmatesﬂaghabthlyehWtyemdeWSbmr¢lymfme starchpiothat 0 st arch
- obtai nd® prpsanpreofinsoluble Derp witefoymedgn gifv. st arch in the presence of insol ubl 8
netal sal ts’ fof PR 5P ino tp&aim fh avhessingbRsiiidos p BRSSP HidAEyof GOy Ringus tar

wher ei n t e"dsm'm" Pg et I
sherein the. Mbm%% Lea Flhg ©/CA 1 AR 1P bush By B shofh A il e
accor dRfig t 0 4Cltil prackssactifidiicto ITlaiM @ whb@inGhe lyBrop@édaiiichSs eldidi abdiniufie sal t iz
45 [err] @i®sphatcwimabssarth.on conpri sing a hydrol yzed starch obtai ned by the
‘aqueous hydr & ?3?195009#3 ageRsting tst%"nﬂ whereintee iﬁ!déy@nweedéfafthmlcwm dumipbal salt's
formed i nP SFgThecﬁ’ zé%f%tlﬁv heremt &ﬁi‘m ic al ;O

acetongs yea The 1a| whereln thgﬂd%‘iﬁ 5? E %ggdl ng t02
Cl ai M 18 Whergtis frtBscvodiid t‘o%la # Shors SRfchS@huthdrtrogted °
_cont ai ni ngdditivk Gd»rhtmsmgbllUWeFltllpmtﬁI% RN @b eabtOdrdactic acnﬁpnor to its, appllcatlon to the

GB 2 027 $6dpeBuspension. 9 TABLE 5 (continued) Floccul ent

Initial 9. 'Fhemg)ce&ﬂcq:qgcbnggﬁadgs wherein tigagditive/s ey gxtais@mount ofalcohol and said

: eSS |s recovered and recycled to the treatment of a tigra tar

' gﬂg ﬁgg::g%F dri |b|j'§) ac(N(J;1 A{rg tg\f,:?%ﬁwherem the addltnca;treatmiigrgfyegﬁ %Mefi :toa

lid. :
5.5 he process ac&fd?nglté Claﬁa'f\l/vhérreﬂ'iﬁer'klu g uspensxon is simultaneously treated 200

- Swhh the hydrolyz%E wheat starch and &h adldftit@¢oniphisin werSfibhalti® bikdhol, Beelohb) y@astor 1 t
i s evi @ntactidmad. t he starch floccul ants are deci dedly superior to the 35
pol yacryl am dé- The@wassamosdm tschm\'ﬂ yh@"n@t hgen t@hofﬂmmﬂ%@amﬂgﬂgm the

super nat aﬂt’dg"l§ :’Eﬂ‘ﬂﬁ‘é%“i“W WO the su emat ant.
s ke ne s }mﬁ ot e
) sands'8ludg

e

>

fl occuhanps mgrnep
.suspended soliisds cdrﬁbosﬁoﬁ pEisiRGd RMafohiatd Whead tdm, oRPBG sfaFU‘B o‘éfaﬁk@by the aqueous

f | occul antgirolysis oaga:emnshetmedendetwmeolmﬂeamethmlts:fonfﬁeauﬁmmg [err] were the best.
Further, it MsTm@gmebﬂth?acmmggg ﬁlamh']@ ¥ Winreiuthastaghdy wheabstartli aditheselt s

no- oi | a eFﬁS‘\FQ g YeuaflYynyniyna ionse ved |l udge whereas the

p0| yacr yI ﬂﬁbdg ﬁegg Eﬂs&ﬁfl §°"\RE;‘"§ g: \Pllé%TI 8 SBH:?I& qogato starch and the salt is 45

1 8. A composition comprising a hydrolyzed starch obtained by the aqueous hydrolysis of wheat
starch in the presence of insoluble metal sdlts formed in sitv and an additive comprising a lower
aliphatic alcohol, acetone, yeast, or lactic acid.

19. The composition according to Claim 18 wherein the starch is wheat starch and the saltis a 50
salt containing calcium, aluminium and phosphate ions.



104 n the process for the destabilization of colloidal sludge

su i ons contarnrng clay minerals or netal oxides-hydroxides, by

t r edPne f - - h _ rea’@&Zt@‘ZktﬁﬁstBantrmly
separate water frontsuspended sol i ds, the |nprovenent wherein the -

fl occul at pogné &mepRBitiod &Cﬁuﬁ!’é‘@vﬁer&ﬁ% AGAL potstd srcRland e 38410 Afpd[ Ch obt ai ned
by 't he agzeatScdmypBEiBdnE CRInTS5 Ao tatragleouBhydriyzddstitIes arteefomh. | nsol ubl e i_ -
met al sal 8% Thesompdsitien ofCtaim 18 wherein the aqueous hydrolyzed starch is in dry form. 15 2.
The process according to daim1l wherein the sIudge suspension is derived
frombitu ngs*tar sands m _ni n eratrons 3. Tite process according to
Glai m 1 whEFEr Tt i *“"az%:ru@trimf e msmmrmm “oiset P {r om
phosphat e m ni ng operati ons. . The process according to Claiml
wherein the hydrol yzed starch |s calcruntaluntnrunr 20 phosphat e wheat
~starch. 5. The process according to Claim4 wherein the said hydrolyzed
starch is cal ci umal unm ni um phosphate corn starch. 6. The process: accordrng
"to daim1 wherein the hydrolyzed starch is AlIPO4 potato starch: 25 .

7. The process according to Caim1l wherein the hydrolyzed starch is. Al PO4
wheat starch. 25 8. The process according to Claim31 wherein the hydrolyzed
starch is further treated with an additive conprising a lower aliphatic -
al cohol , acetone, yeast, or lactic-acid prior to.its application to the

sl udge suspension. 9. The process according to Caim8 wherein the additive
is an excess anount of al cohol ‘and said 30 excess al cohol-is recovered and
“recycled to the treatnment of additional hydrolyzed starch. 30 10. The
process according to Caim38 wherein the additive-treated hydrolyzed starch
is dried to a water-redispersible solid. 11. The process according to Clarm
1 wherein the sludge suspension is srnultaneously treated with the

hydrol yzed wheat starch and an addi tive conprrsrng a | ower alrphatrc

al cohol, acetone, yeast or 35 'lactic aci-d.

35 12. The process according to Claim1l mherern the concentratlon of :
floccul ating reagent in the sIudge suspension is controlled to provide at

| east 50 parts per million. 13." The process according to ‘Claim 1 wherein
cenment is added to the sludge suspension. 14. The process according to
Claim 13 wherein the anount of cenent added is at |east 3 pounds 40 per
100 Inperial gallons of bituminous tar sands sludge containing 20% solids.
40 1 5. A conposition conprising a hydrolyzed wheat, com or potato starch
obt ai ned by the aqueous hydrolysis of starch in the presence of insoluble
netal salts formed in situ. 16. The conposition according to-Glaim1l 5
wherein the starch i's wheat starch and the salt is a salt containing

cal cium al uminium and phosphate ions. 45 - - 17. The conposition
according to Claim15 wherein the starch is potato starch and the salt is

renoveyd than on no-oil-renoved sl udge suspensions. 10 CLAIMS, - .. . =
S .

45 Al PO4. 18.- A conposition conprising a hydrolyzed starch obtained by the
aqueous hydrolysis of wheat starch in the presence of insoluble nmetal salts
formed in situ and an additive conprising a |ower aliphatic al cohol,

acetone, yeast, or lactic acid. 50 19. The conposition accordrng to
Claim 18 wherein the starch is wheat starch and the salt is a 50 salt
contai ning cal cium alum nium and phosphate ions. 10

GB 2 027 684 B 10. 20. The conposition of. Caim 18 wherein

the starch is potato starch_and the salt is Al PO4. 21. The conposition of
Claim 15 wherein the aqueous hydrolyzed starch is in dry form 22. The
conposition of Claim 18 wher 0 ydronzed starch is in dry.
form Printed for Her Maj estJmmﬁmlmmmnm ice by the Courier Press,
Leam ngton Spa. 1983. Published BBy thernPatent Ofice. 25 Southanpton
Bui | di ngs. London, WC2A 1AY, from which copi es . may be obtai ned.
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