-1 - 2151646 Destabilization of Sludge with Hydrolyzed

Dasheen Starch Floccul ants This invention relates to a novel hydrolyzed
dash- een starch conposition and the process.for naking 5. ° and using the
same. Mre particularly, this invention relates to the discovery that
dasheen stareh which is hydrol yzed in t he presence of insoluble netal salts
formed in si is a very effective flocculant in destabilizing dilute as -
wel | as thicksjudge suspen; 10 sipns. In general, the s ensi ons f
destabilized the starch conposition of this invention agqp QUG% col | -

oi dal suspensions containing either clay mnerals or netal

oxi des- hydr oxi des mhlch are forned in |arge 15 vol ume during mning
oper ati ons Pestai toy @f Sindgd t redl _Dasieemren-from t ar

sands and ngetal s, and such suspenS|ons are also formed in paper - making

oper at i ons. SEREERFIacEulantst al nining oper- ations, suspensions known as
slimes are forned, typ- 20 ically. phosphate slimes or Iike naterials

produced 1n the Tl D0, ofORREwe U EKEl o AN W MIo JoCRaLpANT. Lo

sands m ni ngs, for exanp T el plca con alns dilute

or thick claynnspgréh é&ﬁ?@@ﬂ%ﬁ afd ﬂ?é’%rd@é@sﬂ&d%r RIS cell- 25 )
ulosic fines, clays and other solids are present in the |arge vol unes of

|i qui ds obt ahdedsihg ehdesah®. Propes | parkt EAOSE 16f, HHESE InVeniinaus

relates to the discovery that dasheen starch which is

hydrolyzed in the presence of insoluble metal salts
formed in situ is a very effective flocculant in
destabilizing dilute as well as thick eludge suspen-

10 sions. |

| .In general, the suspensions destabilized by the

starch ccmpoéitioﬁ of.this invention are aqueous coll-
oidal suspensions containing either clay minerals or
metal oxides-hydroxides which are formed in larage

15 volume during mining operations in the recovery of
materials such as coal, bitumen from taf sands and -
metqls, and such suspensions are also formed in paper-
making operations. In the case of metél mining oper-
atiods, suspensions known as slimes are formed, typ-

20 ically phosphate slimes or like materials produced
in the mining of copper, nickel, and titanium.' In
coal and tar sands minings, for example, the mining
effluent typically contains dilute or thick clay
mineral suspensions. In paper-making processes cell-

25 ulosic fines, clays and other solids are present in the
large volumes of liquids obtained.

In order to properly dispose of these voluminous



-2- mning discharges, regardless of their source, flocc- ulants have
conventionally been enployed to destabilize these suspensions and thus
permit the effective separ- ation of water fromsolids. The use of ®keat,
corn and 5 potato starch which_has been hydrol yzed in the presdﬁ%gd _
metal salts formed in situ has been “disclosed in U S. Patent 540
whi ch issued on Septenber 15;1981. [t- has now been found that surprisingly
supertor flocculation is obtained if stacch fromthe 10  root of the:
dasheen plant is used for preparing the hydrolyzed starch conposition to
give the starch flocc- ulant. It is, therefore, an object of this invention.
to provide an effective flocculant in destabilizing dilute 15 ° as well as
thick sludge suspetinims,dizottarasyr negarlllessi dil thaspessinrs, dlicidred
frommning operations. It is a further object of our invention to provide
an effective floccutantndrangemonuentiosadilygbeenr esphayed atd | drp tabiddme

whi ch carry suspended clay particles. 20 It is another object of
our invention to pFQﬁﬁ%k§QﬁRﬁ?%%QQ%n§&@ &husgregBat GhecaffeckbemoiRRA~ to
prep- are and enp éﬁl treat nt of .hoth r sands tgé |n strears,
and phosphate slin® Wh&oFidgre APRi H§SoBE an

iy it % o L, B S AR I A,
n% . of metal salts formed in situ has been disclosed in
-\/ U.S. Patent No. 4,289,540 which issued on September
15,1981. . It has now been found that sufprisingly
superior flocculation is obtained if starch from the
10 root of the dasheeﬁ plant is used for preparing the
hydrolyzed starch composition'to give the starch flocc-
ulant.

It is, therefore, an object of this invention to
provide an effective flecculént'in‘destabiliéing dilute

15 as well as thick sludge suspensions, particularly coll-
W _ oidal suspensions obtained from mining'operations;

It is a further object of our 1nvent10n t0 provide
an effectlve flocculatlng agent for treaflna tar sands
tailing streams Whlch carry suspended elay particles.

S | 20 It is anoiﬁer obiect of our invention to provide
such a flocculating agent which is economical to_prep;
: are and employ-iﬁ the_treatment-of both tar sands tail-
ind streams, and phosphafe Siimes_obtained from phosp-
ate mining operations. .
25 In another aspec¢t, it is yet another object of
our invention to provide such a flocculant which is

safe and easy to handle and which itself offers no

/



-3 ecol ogi cal Iy undersirabl e side effects In accordance with the present
l-nvention, it has been found that the fore90|ng and ot her obj ects, may be

achi eved b enpl oyi ng a hydrol yzed dasheen starch 5 -.a% a flocculant in
destabili Z dilute as well as thick sludge suspensions. Mre
particul ar it has been found that whén Thése starches. have been

hydrol yzed T'n the presence of nmetad salts fornmed in situ there is fornedfa

surprisingly effective conposition for 10 destabi | i zing such suspensi oNg.

Still nore particularly, an especially effective floccul ant conposition may
be prepared when cal ci um al um no. phosphat e_dasheen starch is-used. As

aforestat@Golpﬁéc§F6MgB§dﬁ€?hﬁa?¥%dﬁ i pEEect saccordance with this
‘invention are agueous cgllo

su ensi ons_ co tal | ay mnerals
or netal oxides- ﬁy&FSQF ggcﬁh'f'%ﬁ e R TR If‘ﬁed“ 'nguoglé"\f?tlons or
h ' trat
onaSi oy PREROESUAANERRL! fhe SHGHoGUBRE tand Stfter IS SAT Y i 1 ootea 1o a

col | oi dal pel %h&esean§y0&§M§iﬁt%%fﬁ%£&&§m Nakhded sx@idh M ni ng.
However, it will be understood that t invention is directed generally to
t he Gestahslaz&uoonumﬁnalins@@@t&b&iﬁ%&ngnﬂnl&fe as well Ass af orenenti oned, *
the flocculant is prepared froma dasheen starch which has been hydrolyzed
in the pr@@en&eséﬁdgaosganesssomss fMeredeartitulerly, it has

been found that when_these starches have been hydrolvzed _ P
in the oresence of metal salts formed in situ there is
formed a-surprisingly effective composition for
10 destabilizing such-suSpensions. Still more particolarly,
an especially effective flocculant composition may
" be prepered'when oalcium alumiﬁo phOSPHate-dasheen'_
starch is used. | _ |
As aforestated, the sludges being treated in
15 accordance with this invention are aqueous colloidal
suspensions containing either clay minerals or metal
oxides-hydroxides which are formed during mining ;;)
operations or other operations generating such suspen-
sions. For sake of illustration and simplicity onlv, the
20 following description will be directed to a colloidal
clay suspension obtained from bituminous tar sands _ _ s
mining. However, it will be undetrstood that this
invention is directeo generally to the destabilization
of all such suspensions. |
'25 As aforementioned, the flocculant is prepared from
a dasheen starch which has been hydrolyzed in the

presence of inorganic salts formed in situ.



-4- The dasheen starch itself is readily obtalned fromthe dasheen Pl ant
which is the, commn nane for the plant Col ocasi a escul enta, including the
vari ety anthuorun1(tar@) The plants are anong the few 5 edi bl e
menbers of the aroid famly (Ayaceae) and are native to South-eastern Asia
and Mal aysia. The edible corns (underground stems) from which the starc
obt ai ned support a cluster of large leaves 4 to 6 feet (1.2 to 1.8 m I§ﬁ§§
of ten cal | ed el ephant's ears. 10 Separ at ipnr- of the dasheen starch fro

the root is well known in the art and need not be repeated in detail here.
However, for the sake of conpleteness, the dasheen starch used in .the
exanpl es which follow was obtained in the follow ng manner: To

15 pounds (6.. 8kg) of the geeled di ced dash- een corns 1.5 gallons (5.7 .
litres) of water was addtRetRSPEeth SErifh isedd: 46sreafieva PEﬁF%ﬁ?te had

I b dded I T h '
e or i a bl ender FRPR BIP SHRTETRATIt W ik, ot CPBRRPCRRRBD Phe cel | <
(approximately 2 ”};ﬂ?t £1a§[Ee@m16£'§s_{t§ ej§ SerIﬂa! “1 %Quhﬁhgugﬁe 2,005 3? mesh

(250 m cronetres) romthe s
suspension. The fi BheUguERLR! {BArdPsS V@S atﬂMSC%féﬂ fakhoh e%ﬂeqyawtltles of
wat er 25 and the‘§T§$€ﬁ—§Usgen§?€ns con%ﬁhed and al omgd to settle.
Fipally, the ﬁatereuﬂbldemembeﬂsamﬂ the aidicCfamily (Ayaceae) and are

- <

U : natlve to South-eastern Asia and Malaysia. The edible

corms (underground stems) from which the starch is
obtained suppbrt a cluster of large leaves 4 to 6 3
feet (1.2 to 1.8 m) long often called elephént's eafs.
10 Separation of the daSﬁeén staréh from the foot.is well
knoﬁn in ‘the art énd need nbt be repeated in ﬁetail
. here. However, for thé;sake of cbmpleteness,'the
'dasheen starch used 1n the examples which follow was
' obtained in the following manner:
15 To 15 pounds (6.8kg) of the peeled, diced dash-
N een corms 1.5 gallons (5.7 1itre$) of water was added
to which 15 gms of pdtassium metabisulphite had also
been added to prevent discolouration. The mixture
was chopped with water in a blender at low speed ﬁust
- 20 long enough to-bfeak up the geils (approximately 2
. . mins{). Then, the mass was filtered through a No. 60
mesh (250 micrometreé) filter to remove the fibrous
material from the starch suspension. The fibrous
material was washed twice with fresh quantities of water
25 and the staréh suspensions combined and allowed to |
settle. Finally, the water was decanted and the starch

was dried in an oven at 60°C or sun-dried after which



was dried in an oven at [err] or sun-dried after which - -5- tine it was
ready for use. The hydrolysis of the dasheen starch is achi eved by sinply
heating the starch in the formof an aqueous suspensi on at,about [err] and

preferabby—qt about 5 90C in the presence of soluble nmetal salts which
w |l for insoluble salt in situ. The §tarch shoul d desirably be
present Wnwan amount of 1 gmto 10 gm per 100 ml of water, and preferabl

Y
2 to 6 gns per 100 mM's of water. _1 . Arong t he salts whi ch nay- be 'd
enpl oyed during t he hydrol ysis are salts of netals such as sodi um ,
pot assi um amoni.um magnesi um cal cium and alum nium The respectlve
ani ons nmay be sul phates, acetates, chlorides, nitrates, chlorates,
brom des, timéhikﬁWagIﬁexawaﬁake&se15 “phosphat es and the |ike.
Partlcularly ef fective for purposes of this-invention, as applied to tar
sands tail i ng Pendsydrcl ywsdlsciofmthleudasbephospantk das#mhﬁavﬂdnw:h, al t hough
such other salts containing sodium alum nium and phosphate ions and the
like may RY swimyel(heatiger thes Siﬁﬁé’P@aﬁ-@dthﬁhéoglal £ an caQURILE as sol ubl e
salts inorder to formthe insqgluble iin situ. _Thus, for exanple, the

preferredsQﬁﬁﬁﬂﬁﬁﬁ%ﬂqﬁnﬁh?“ﬁh@§ph§9e9§ an BH@E%F%BE%U%YyanH?mxil nsitu *
by the adgiilof), Fhe Plesihitd ULLTBYA! Reh C8l flcéj-whi/é’h%‘idl - alum nium
form an insoluble salt in_situ. The starch should |
desifably be present in an amount’ of 1 gm to 10 gm per
100 ml of water, and preferably 2 to 6 gms per 100 mls
of water. _ _
10 ' Among the saits which ﬁay be employed during tﬁe
hydrolysis ére salts of metals such as sodiﬁm, potassium,
ammonium, magnesium, calcium and aluminiﬁm.. The |
respective anions may be sulphates; aqe+ates, chlorides,
nitrates, chlorates, bromides, iodides, thidqyanétes,
15 phosphates and the like. Pérticﬁlarly effective for
purposes of this invention, as épplied_to tar sands _;;J
tailinag ponds, is calecium alumino phoéphate dasheen
- starch, although such other salts containing sodium,'
aluminium and phosphate'ions and the like may also be
20 used. ' : . : _ a
As indicated, the salts.are addea.ds soluble salts
in order to form the insoluble salt in situ. Thus,
for example, the prefefred calcium alumino phnsphate
salt_is advént&geously formed_in situ_by the additioﬁ
25 of specified amounts of calcium hydroxide, aluminium
sulphate, and sodium phosphate to the a@ueous dasheen

starch hydrolysis medium. 1In any event, the resulting



sul phate, and sodi um phosphate to the aqueous dasheen starch hydrolysis"
medium In any event, ‘the.resulting -6- salt should desirably be present
i n anount,s of about, 10 to 30 gns per 100 gms of starch, and preferably 15
to 20 gns per 100 . gns of starch. In the case of treatnent of known

phosphate slines 5 f rom phosphfat® rfi ni ng operations with the flocculant
of t-his invention, it will be understood that the pres- ence or addi n of
a phesphate, such as sodi um phos-' phate, is not necessary and may b¢ -
omtted fromthe salt preparation. 10 - 6 |f desired, the dasheeN ar ch

hydrol ysate may be treated to renove water; e.g. drying by freeze- drying,.
air-dryi-ng, spin-drying or the like, to provide a powder mhich S

t to handl t t vet h be readily.
Fed spersed i n vat ERLESERS %3”%%4?%5?” digashiindd POPRBRenGEERBIREds ar e
ded f f ol g b h B

provi ded for, BuroSes caf 6] LS EaL! 6 Ol 6 4B " gtr% gsb% s

flocculants. 20  QYNEBESHSGHE HEPRY RASHRENRTARCH FLOCCULANT Fi ve
grans of dasheen starch is weighed into a flask fitted for refluxing. Two

hundred millilitres of aﬁueﬁﬂscéﬁéU&fOEréHHﬁéﬂﬁﬂdﬁJth&i7pgﬁb§haﬁézé§@ﬂé§
18H20, 0. 704 gnl[err] are

from phosphate mlnlng operatlons with the flocculant

£ of this invention, it will be understood'that'the pres—
~ ence or addition of'a phosphate, suchlas sodium phos-
phate, is not necessary and may be omitted from the
solt preparation. | |
10 If desired, the dasheen starch hydrolysate may'
be treated to remove ﬁater; e:g. drying by freeze-
drying, air-drying, spin-drying or the like, to provide
a-powdsr'which is convspient to hsndle, store and
transport, yet which can.be readily redispersed in water
15. at the treatment site. -
ka ' Ths following Ekamples are provided for purposes
of illustrating but not limiting the scope of this
invention with'respsct to the preparation and ose of
the starch flocculants.
. 26 SYNTHESIS OF HYDROLYZED ﬁASHEEN STARCH FLOCCULANT
h | Five qraﬁs of déshéen”starch is weighed into a
flask fitted for.refluxing. Two hund;ed'millilitres
of aqueous_sdldtion containing 0.617 gﬁ of A12(SO4)3.
18H,0, 0.704 gm Na3PO4.12H20, and 0.463 gm Ca(OH), are
25 added to form calcium alumino phosphate in situ in the

presence of the starch.

The suspension is refluxed at 90°C+5° for two hours



25 added to form cal ci um-al um no phosphate in situ in the presence of the

starch. The suspension is refluxed at 90C+[err] for two ‘hours. ~ -7- with
sinul taneous stirring.. The hydrolysis. is con- sidered conpleté when the
i nsol ubl g=<starch is converted into a colloidal solution: The volune is

then ma 'gy to 250 mM with distilled watefr, "thus giving 5 a stock
2

solutio 0, 000 ppm of caIC|un1aIun1nlunlphosphate dasheen starch. A —.
preferre rocedure for making theshydrol yzed dasheen starch enpl oys t hew"
met hod described in U S. Patent application S.N 327,850, filed Decenber 7,
1981 10 In the preferred nethod, an aqueous suspension of the starch alum
and lime is heated until maxi num viscosity of the suspension is obtained,
and i mediitlel sindisttanecafst atirdngal t The hedadiipsi$eig.cdn+ sodi ui m
phosphate) is added to the mixture. The general procedure for such 15
preferredsidﬁrﬂﬁiqqukﬁﬂQﬂWﬁ@ﬂsth?oiaseiubiEretan¢htb® wat er add 109.89 ¢

dasheen starch, 10.18 line and 6. 78 al um and heat the m xture with
stirring ‘é\‘?n‘ée%?ﬁﬁst% §‘pé’&il€ﬂ-dféospﬁﬂﬂta9na rBp@ ¥P1Y®® risS per ninute.

S d 20 d)
sti 11 er *chih oids e et Vs ma e ST AL TS AV RERE T nUR P LA ng are
cont§nuedy 1 10§ SEARI o] OREOSBIpbA bESEaTh Al ARGRIA HuithEn 2

tenperature o abou
phosphate dasheen starch.

_ A preferred procedure for maklnq the hydrolyzed
dasheen starch employs the method described in U.S.
Patent applicatioc S.N. 327 850, filed December 7, .1981.
10 In the preferred method, an aqpeous suspension of the
"starch alum and lime is heated untll maximum viscosity
of the suspension is obtained, and.immedlately there-
after the salt to be added (e.g. trisodium phosphate)
is added to the mixtdre: The_general procedure for.such
15 preferred method is as follcws:_ | |
___To 2.67.1itres of tap water add 109.89 g dasheen
starch, 10.18 g lime and 5.78 g alum and heat the

mixture with stirring at a constant speed of 100 rpm

at a rate of 0.5°C per minute. Stirring is carried

20 out with a Cole~Palmer Master Servodyne torque stirrer
calibrated to give viscosity value. As heating and
stirring are continued the viscosity is observéd tc
riSe'significantly when a temperature of abcut 60°C
is reached and continues to rise until about 70°C is

25; reached, at which §oint it beéins to fall and then 15.46qg

of trisodium phosphate (Na3PO4) is immediately added.



I s reached and continues to rise until about 70C is 25 reached, at which
point it begins taq fall and then 15.46q of trisodi um phosphate (Na3POQ4) is
i medi ately added. , *--.8- Heating and stirring at the sane rateis
continued until a tenperature of [err] is reached, and then the heat "is
renoved and the material is allowed td cool to roomtenperature. \IMS_
hydr ol yzed dasheen search suspension 5° cont ai ni ng about 4% ofy A starch
conpesition was used in the conparative tesgs_which.follow CIN%@%%&IVE
EXAMPLES In order to conpare and evaluate the efficiency of 10 e
dasheen starch floculants as settling aids, the test flocculants were used
to treat tar sand tailings. -The tar sand tailings used contained 1.93%
solids (Ww whichaegeidgrgrl wtiidriingaad €¢haysame Theté i 1€ Scai €imlidd @ntil
di spersed and tend to remain in suspension 15 for a long period of tine.
Settling Tests of'&atersmuhtiaid iofg85Pr st edavhed, Shmd cthén oty tsdts 100 i
of the tar sand tailings were poured into 20 a '100 ml cylinder and then
0.1 nm. of alum (0.08vAsd @rd thes mgdgrdadoishalliavefinte eeeblte rHam
cylinder was inverted 5 tinmes to mx the tailings with the alum Then 0.25
m > of the 4% hydr ofSBRRF HAfeen g BYdrpPi¥Eed fanbeen sHEARH SURRS M ed .
into the cyligder oo 08 2o BHdY 0172898 D:LRVELESSsL 4 Wl hised e

. - o in the comparative tests which follow.

COMPARATIVE EXAMPLFS

In order to compare and evaluate the efficiency of
10 the dasheen-starch flocculants as Setflihg aids, the |
test floccuiants weré used to'treat.tarlsénd tailings.
' The tar sand-tailings used contained 1.93% solids
f(w/ﬁ).which are larqely;silts and clays; The fines |
 are quite dispersed and tend to remain in suspénsion

15 for a long period of time.

Settling Tests of Tar Sand Tailings Treated With Starch

Floccu 1an_ts

100 ml of the tar sand tailings were poured into
. 20 a 100 ml cylinder and theh 0.1 ml of-alum (0.06m=-mole/1)
| ' was added to the tailings sample. The cylinder was
inverted.S'times to mix the tailings with the alum..
Then 0.25 ml of the 4% hydrolyzed dasheen starch floéCQ
ulan# suspension was.Poured into the cylinder. The
25 cylinder was again invertea five times. The dosace
of treatment is approximateiy IOOPPM. The same

procedure was used for a hydrolyzed wheat starch flocc-



of treatnent is approximtely | OCOPPM The same procedure was used for a
hydr ol yzed wheat starch flocc- 9 ul ant used for conparison. The treated
sanples were then allowed to settle in the cylinders w thout furiher.

di st ur ba The sedi nent heights were recorded periodically until little
change served. Kynch Analysis of fhe® Séttling Tests Results of the
csettling \\esys were evaluated in terms of Kynch analysis which gives a -,
.settling tY called "Utimte tiogy Jerr]. Tu is an indicator -of 10 e
~duration required for a sedinent to reach close to the ultimte hei ght and
this parameter is used to evaluate the efficiency of settling aids in
suspensi ons Anot her paraneter for the expression of settling eff|C|ency of
sedi nent suilgngapsed fQMl@Om@%%#SQMN(ﬂﬁhQ;ﬁmﬁatEGUéﬁmﬁéGSayetglIoms
Unit.Area = where [err]- = initial solids

concent r athSh eiéﬁWEE t°f??tF};rﬁ§ the cylindens wditdeut(ft) (m) 0 Tu =
ultimate t e, (da¥s) il Ee N 6fhd Se HRIES G Bl uwels O/ day (m/t/ 25

'recorded periodically until lltt1e change was. observed.

Kynch Analysis of the Settling Tests

[ )]

Results of the settliﬁq iésts were éﬁaluéted in : k)
terms of Kynch.analysis which qives.a séﬁtling time
called.“U;timate time" (Tﬁ).' Tﬁ is an indicator of

10 the duration requ;red for é sedimgnt to reach close
té ﬁhe‘ultimate height and this parameter is used to
évaluate the efficiency of settling aids in susnehsions.
| _Anothef parametef for the expression of settling
effidiencf of sediments is calied "Unit Area" which is

) 15 - defined as follows:

Unit Area = T 1 L

a

20 where c°
(t/m)

H
o

initial_solids concentration (ton/cu. £t)

o

initial height (£t) (m)

-T ultimate time (days)

u

Unit-Atea is expressed as sq. ft/ton/day (mzlt/
25 o
day). This is the area required to settle one ton (t)
of solids per dav. Small Unit Area indicates efficient

settling. The T, and unit areas of the hydrolyzed



day). This is the area required to settle one ton (t) of solids per dav.
Smal | Unit Area indicates-efficient settling. The [err] and unit areas of
t he hydrolyzed -10: dasheen starch flocculant treated sanples, a
hydrol yzed wheat starch floccul ant treated sanple and an untreated sanple
are presented in Table |. 5 TABLE I. *Tar. Sand Talllngs Treated Wth

Fl ogcul ants Unit Areas 10 _ , T [err] "&\sq
ft/ten/ day (n2/t/day) Untreated - 10 -l440. 8

(29. 15) Hydrol yzed Weat 98 ~ 0 191.73 (19.63) ch
Fl occul ant* 15 Hydrol yzed dasheen 40 78.27 ( 8.02)

Starch Floccul ant* * Prepared by the preferred net hod of S. N 327,850 20

As can be seen frodatheeabstertrbt Boddifldheiritemard daspaes, skahghroiyzed
floccul ant of -the invention is surprisingly superior to t he hydr ol yzed
wheat starch floccwheat. starch flocculant treated sample and an untreated

sample are presented'in'Table I.

5 .
. - - - TABLE I
Tar Sand Tailings Treated With Flocculants
_ Unit Areas
10 Tu.(Mln) sq. ft/ton/day.
(m2/t/day)
Untreated ' 1440 248.63 (29.15)
Hydrolyzed Wheat o988 191.73 (19.63)
Starch Flocculant¥* . , _ _
s - . . _'
o : Hydrolyzed dasheen - 40 1 78.27 ( 8.02)
o Starch Flocculant¥* : : .
% Prepared by the preferred
‘ method of S.N. 327,850 .
. 20 As can be seen from the above'table the hydrolyzed-

dasheen starch flocculant of the invention is.surprisingly

superibr to the hydrolyzed whéat starch flocculant.

25



11 - CLAI MS: 1."”“F‘proeess~LQL_LD$ dest abi li zati on of colloidal sludge

suspensi ons cont gl clay mneral's or netal oxides-hydroxides, ,which

conprises _treat na”@gl’
iallv sep

myﬂf spensions with a floecul ating reagent to
A ”ﬂﬂon1suspended solids, the flocculating

subst an-/ i ] _

reagent {being a hydrol yzed ddsheen starch®obtained by the aqueous .

hydr ol y&i the starch in the presence of .at | east one insoluble netal—,;
f

salt 10 rmed in situ. 2. A process according to claim1 wherein . tfe
‘sl udge suspension is derived from Qittwmous tar sands nining operations. 3.
A process according to claim1, wherein the sludge 15 suspension is a
- phosphat e sline obtained from phosphate nmining operations. 4. A process
~accordi ng y of clains 1 to 3, where in the hydrolyzed 'starch is _
calciun1a$%§¥%%¥phosphate dasheen starch. .20 20 5. A process according
to any of .clainms 1 to 4, where- jn.the concentration_ of flocculating
reagent ih-t hePSPIRGRSS stRILdME Sestabdddeabiradofocptdoiddlat | east 50
parts per gi%lion.'G. i? co o§!L%pn co rishng a hydrol¥ﬁef dasheén starch
"25 obt ai B4 BY° t FLSRRECTRE %dlr SIS 67 aBABEREaPER"F Rt he presence of
at | east gpeqbosL4RL£: i Al comprises treatment of said '
5

-

¥

suspensions'with a flocculating reagent to substan-~

B 1)

tiallv sevarate water from'éusnenﬁed solids, the - ' _ i;;
flaccilating reagent beinag a hvdrolyzed dasheen starch
obtained by the agqueous hydrolyéis'of the stafch.ih
the presence of at least'one insoluble metal salt

10 formed in gitu.. |

"2. A procesé according to claim 1 wherein .the sludge

susfensién is derived from bitumqus tar sands mining.

operations. _

3. A process accordiné to claimll; Qherein the'sludge'

15 suspension is a phosphate slime obtained from phosphate
mining operations. : _ S . ~/

4. A process aécording to any of claims 1 to 3, where

in the hydrolyzed starch is ¢alcium alumino phosphate

€l

dasheen starch.

5. A.prqcess according to any of claims'l to'4, where-

»

in the concentration of flcééulating_reagent_in the
sludge suspension is controlled to provide at least
50 parts per millioQ. |
6. A composition_comprising a hydrolyzed dasheen starch
25 obtained by the aqueous hydrolysis of dasheen sta;ch

in the presence of at least one insoluble metal salt

formed in situ.



formed in situ. - 12 - 7. A COﬁpOSFFFGﬁﬂ%ﬁﬁNTﬁTETT__C|alﬁ16 wher ein

the salt contains cal cium alum niumand 8. A conposition
according to cIa|n16 or.7, wherein the iEU starch is dried
to forma solid 5. conposition. g to-claiml,
substantially as hereinbefore desbered mnth reference to any of .
Exampl es.. 10. A conposition according to claim®6, substantiall as

hereynbefore described with reference to ggy of the, Exanples. 15

7. A compésition aCCording'fb claim 6, wherein the
salt contains ealeium,_aluminium and phosphate iohs.
8. A compositien according to claim 6 or 7, wherein
u .the aqueous hydrolyzed starch is dried to form a solid
5 composition.

. ; | - 9. A process acqording to claim 1, substantially as
hereinbefore described witﬁ feference to any of the
Examples. |
10. a composition according to claim 6,'substantia11y:

iO as hefeinbefore.described with reference to any of

the Examples.

15

Vl



