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SOLVENT EXTRACTION OF IMPURITIES FROM CONCENTRATED METAL

SULPHATE SOLUTIONS

PIELD OF THE INVENTION

5 The present invention relates generally to

a method of

removing impurity metals from an impure valuable metal

sulphate stream 1in a solvent extraction circuit. More

particularly, the invention relates to the extraction of

cobalt and/or =zinc from a concentrated nickel sulphate

10 liguor.

BACKGROUND TO THE INVENTION

are selectively separated from a wide range of

15 by mixed (Ni/Co) sulphide precipitation. This

In the processing of nickel laterites, nickel and cobalt

impurities

mixed

sulphide 1s then re-leached using temperature and oxygen

over pressure. The resulting leach solution is acidic and

usually has concentration ranging from 60 - 120 g/L nickel

and 5 -15 g/L cobalt, together with other impurities like

20 copper and zinc. Similarly concentrated leach solutions

can also be obtained from the pressure leaching of nickel

sulphide concentrates with oxygen. After neutralisation o:

the acid cobalt can then be separated from nickel via

H

solvent extraction. Cyanex 272 is typically used to

25 selectively extract cobalt over nickel in a sulphate

matrix at a fixed pH. However the extraction of cobalt is

a cation exchange reaction which releases protons from the

reagent which must be neutralised as this extraction is pH

sensitive. Ammonia is typically used as the neutralising

30 solution both to raise the pH prior to solvent

extraction,

and to maintain a constant pH during extraction. The main

problem with the use of ammonia in this instance is the

=

precipitation of nickel ammonium sulphate, more commonly

known as nickel double salts, when dealing with solutions

35 containing high nickel and ammonium sulphate
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tions. For this reason, the feed solution is

tion of nickel double salts.

o 50-70 g/L nickel streng

th to prevent

i1s a conventional process flowsheet for refining

craction of cobalt from a

nickel sulphate solution with a direct addition of ammonia

to a coba

addition of ammonia to the concentrated nickel sulpha

solution resul

ammonium

Australian patent No.

stage process which avoids the formation of this double

salt by:

(1) pre-neutralisation of a cationic extrac

1t solvent extraction circuit.

e

sulphate double salts.

The direct

s 1n the formation of insoluble nickel

Cyanex 272 to form the ammonium salt; and

—

(ii) pre-extraction or exchange of the

667539 by Outokumpu describegs a two

cant such as

Cyanex 272 ammonium

salt with magnesium sulphate in an agueous solution

to form a Cyanex 272 magnesium salt which is

contacted with an aqueous nickel sulpha

ce solution in

a solvent extraction circuit so ag to extract nickel.

Another

described

International patent application No.

avoilds

equilibration proposed by patent No.

means of avoiding double

salt formation

in the sgpecification of the applic

the relatively expensive

PCT/AUS8/00457.

two stage

C

chemically reactive magnesia, magnesium hydroxide,

~ractant withouw

magnesium carbonate to the cationic ex

pre-neutralisation  step. However,

magnesium pre-egquilibrated extractant i1is used to avoid
g P

formation

_

if magnesia

that contaminates the final ammonium sulphate product.

ig

nt’s
This
pre-
667539 by adding

Y

che

QXY

the

of double salts this introduces magnesium ions
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SUMMARY OF THE INVENTION
According to the present invention there 1s provided a

method of removing impurity metals from an impure

concentrated wvaluable metal sulphate stream in a solvent

extraction circuit, said method involving contacting the

impure concentrated wvaluable metal sulphate stream with a

cationic solvent extractant, 1in the solvent extraction

circult operated at a relatively high temperature which 1is

effective 1in increasing the solubility of the wvaluable

metal 1n the concentrated sulphate stream containing

ammonium sulphate, said extraction circuit also Dbeing

P

operated whereby one or more of the impurity metals 1is

loaded on the cationic solvent extractant using ammonia to

control the pH whilst a raffinate of the solvent

extraction circulit which containg the wvaluable metal 1s

enriched in ammonium sulphate.

Conventionally when ammonia serves as the neutralising

agent with concentrated nickel sulphate ligquors, insoluble

nickel salts such as nickel ammonium sulphate double salts

may Dbe formed. According to an embodiment of the

F

invention, the formation of insoluble valuable metal salts

ig avoided by operating the solvent extraction circuit at

significantly higher temperatures than 1is conventionally

practilised, and by using kerosene diluents with

significantly higher flash point temperatures.

Generally the impure wvaluable metal sulphate stream 1s a

nickel sulphate 1liquor, for example that obtained by

acid/oxygen pressure leaching of a nickel-cobalt sulphide

concentrate or a mixed nickel/cobalt sulphide precipitate

obtained during the processing of nickel lateritic ores.

Preferably the relatively high temperature is greater than

about 60°C. More preferably the high temperature is
between about 80 to 100°C.
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Typically the nickel sulphate liquor i1is a relatively

concentrated liquor. More typically the nickel sulphate

liquor contains at least about 60 g/I. Ni.

Preferably the cationic solvent extractant is mixed with

g

an organic diluent of a relatively high flash point. More

preferably the organic;giluent 1is a paraffin based diluent

such as that commercially available as ISOPAR V.

Typically the solvent extraction circuit is designed to
remove one or two of said impurity metals, respectively,
from the nickel sulphate liquor. More typilically two
extraction circuits are designed to remove Zn and Co,

respectively, from the nickel sulphate liguor.

Preferably the cationic solvent extractant comprises a

phosphinic acid such as a bis (2,4,4 trimethylpentyl)
phosphinic acid, for example that commercially available
as CYANEX 272.

Generally the impurity metals include Co, Zn, Fe, Al, Cr

and Cu.

BRIBEF DESCRIPTION OF THE DRAWINGS

In order to achieve a better understanding of the nature

—
—

of the present invention, a preferred embodiment of a

method of removing i1mpurity metals from an impure

concentrated valuable metal sulphate stream in a solvent
extraction circuit will now be described, by way of

example only, with reference to the following drawings:

Figure 1 is a conventional refinery flow sheet for

treating nickel sulphate leach liguors;

Figure 2 18 a two stage zinc/cobalt solvent

extraction recovery circuit;

Figure 3 1s a pH extraction isotherm at a temperature

of 85°C for Cyanex 272 in a preferred high flash point
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temperature diluent using an impure concentrated nickel

sulphate liqguor;

Figure 4 18 a comparative

pH extraction isotherm a

C

50°C for Cyanex 272 1n Shellsol 2046 kerosene diluent for

an impure nickel sulphate liguor; and

Figures 5 to 8 are nickel solubility plots at 50°C,

60°C, 70°C and 80°C which show the relative solubility of

range of nickel sulphate solutions 1in the presence o:

various ammonium sulphate concentrations.

DETAILED DESCRIPTION OF THE PREFERR

According to one embodiment of a

L]

D EMBODIMENT

process for the solvent

extraction of impurity metals from a concentrated nickel

sulphate liquor the solvent extraction circuit is operated

at a temperature exceeding 60°C being the maximum

temperature at which solvent extraction circuits

conventionally operate. This is

avallability of high flash point

now feasible with the

diluents and the

commercialisation of pulse columns. This will for example

enable the conventional process

flowsheet shown in Figure

1 to be operated at high nickel strengths and avoid

dilution of the nickel process stream prior to cobalt

removal. It has been found in one embodiment that by

operating the solvent extraction

sulphate concentrations above 50

nickel strengths of 90 - 100 g/L

circult at 85°C ammonium

g/L can be tolerated at

A cationic solvent extractant Cyanex 272 (a phosphinic

acid), was used in this example together with an

1soparaffin diluent ISOPAR V. An

impure valuable metal

sulphate stream in this example is a nickel sulphate

liquor which was produced from pressure leaching a mixed

sulphide which in turn had been produced by treating a

a

vl
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ch liquor with hydrogen sulphide. The

ligquor composition is shown in Table 1.

Table 1 - Impure Nickel Sulphate Solution Composition (g/L)
Ni Co Zn Cu Mn Fe Cr Ca Al S Amsul
103 (8.78 [ 0.634 | 0.002 [ 0.012 [ 0.246 | 0.063 | 0.060 [ 0.082|68.0 |[21.7

Cyanex 272 extrac
selec

nickel.

cive 1n the separe

cant is a phosphinic acid that is highly

tion of zinc and cobalt from

When in its protonated form (H') the pH decreases

as the zinc or cobalt 1s extracted and exchanges with the

hydrogen ion according to the

where,

2R,POOH”

M

+

M2t & (

R,POO7) ,M** 4+ 2t

z2n or Co.

following reaction:

The acid generated from the reaction i1s neutralised with

ammonia to form ammonium sulphate.

Figure 2 shows a
remove I1mpurity metals o
a valuable metal of nickel.

extract zinc there must be su:

Z11ncC

cobalt from nickel,
sufficient magnitude to obtain a pure nickel product.

separation factor is dependent on a number of

including

extractan

and cobalt in

Cemperacture,

—

cration.

L COICEeIl

two step solvent extraction circuit

the Cyanex 272 system.

the separation

aromatic content of diluent,

Co

zinc and cobalt selectively from

In order to selectively

Cficient separation between

Similarly for

factor must be of

The

g

variables

and

In

the case of nickel hydrogen

reduction up to 2 g/L cobalt can be present in the nickel

reduction

lssues.

feed without causing any significant

technical

In the case of nickel electrowinning less than
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10ppm cobalt can be present in the nickel catholyte to

result in the production of off-spec LME nickel.

The extraction pH isotherms were constructed to determine

the optimum operating pH during extraction. Figure 3

shows the pH extraction isotherm according to one

embodiment of the 1nvention obtained at a temperature of

85°C for 0.85M Cyanex 272 in ISOPAR V using a concentrated

feed solution containing about 103 g/L Ni and 9 g/L Co.

Figure 4 shows a comparative pH extraction isotherm for

0.45M Cyanex 272 1in Shellsol 2046 obtained at 50°C using .

the impure feed solution diluted to a nickel concentration

of 65 g/L.. As mentioned above the separation factor of

Cyanex 272 1s dependent on the temperature of the

extraction and the aromatic content of the diluent. The.

—

two extraction isotherms of Figures 2 and 4 indicate a

shift to the left with an increase in temperature and

-y

lower aromatic content of the diluent according to the

preferred method of the invention.

The bench scale tests indicated that selective extraction

of zinc over cobalt is possible with Cyanex 272. It is

envisaged that this stage will be controlled between pH

o

2.00 and 2.25. A certain amount of zinc can be tolerated

1n the cobalt and nickel reduction feed. This zinc would

be precipitated at the end of hydrogen reduction as a

mixed sulphide. It is anticipated that any co-extracted

cobalt will be recovered in the scrub circuit and recycled

to extraction as shown in Figure 3.

Cobalt can be selectively extracted from nickel in the pH

range of 4.00 to 4.50. Any Fe, Cu, Zn, Mn and Mg

remaining in the liquor will be fully loaded onto the
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organic with the cobalt. However, these impurities should

be present at very low levels.

Figures 5 to 8 are plots of the relative nickel solubility

over a range of nickel concentrations in the presence of

.

various concentrations of ammonium sulphate at selected

temperatures. Figures 5 and 6 are intended as comparative

plots at the maximum normal operating temperatures for

solvent extraction and show significant precipitation of

nickel occurs once the concentration

of Ni exceeds 60 g/L

in the presence of more than 40 g/L ammonium sulphate.

r—

Figures 7 and 8 give an indication of nickel solubility at

temperatures within the scope of the

preferred embodiment

of the present invention. It is clear that the increased

temperatures increase the solubility

of the valuable

metal, 1n this example nickel, with relatively high

gunih

concentrations of ammonium sulphate.

For example, at 80°C

pr—t

an ammonium sulphate concentration of 50 g/L can be

tolerated at nickel strengths of between 80 to 120 g/IL.

Now that a preferred embodiment of the invention has been

described in some detail it will be apparent to those

skilled in the art that the method of removing impurity

metals 1n a solvent extraction circuit has at least the

following advantages:

(1) increased concentrations of n
in the solvent extraction cir

(ii) relatively high temperatures
circuit are possible with hig

diluents.

1ickel can be tolerated
culit; and

for the extraction

h flash point

Those skilled in the art will appreciate that the

invention described herein is susceptible to variations
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and modifications other than those specifically described.

For example, the impure valuable metal sulphate stream may

be cobalt sulphate and is not limited to the concentrated

nickel sulphate liguor described. Furthermore, the

temperature of the extraction circuit need not be

restricted to the temperatures described but rather extend

to relatively high temperatures that are effective in

increasing the solubility of the valuable metal in the

sulphate stream in the presence of added ammonium

sulphate. The cationic solvent extractant and diluent

described may also vary provided the required impurity

metal locading is achieved.

All such variationg and modifications are to be considered

F pr—
aund

within the scope of the present invention the nature of

which is to be determined from the foregoing description.

It is to be understood that a reference herein to a prior

art document doegs not congstitute an admisgsion that the

=

document forms part of the common general knowledge in the

art in Australia or in any other country.
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- CLAIMS:
1) A method of removing impurity metals from an impure

concentrated valuable metal sulphate stream in a solvent

extraction circuit, said method involving contacting the

impure concentrated valuable metal sulphate stream with a

cationic solvent extractant, in the solvent extraction

circuit operated at a relatively high temperature which is

gy
=

effective in increasing the solubility of the wvaluable

metal 1n the concentrated sulphate stream containing

ammonium sulphate, said extraction circuit also being

operated whereby one or more of the impurity metals is

loaded on the cationic solvent extractant using ammonia to

control the pH whilst a raffinate of the solvent

extraction circuit which containg the valuable metal is

enriched in ammonium sulphate.

2 ) A method as defined in Claim 1 wherein the relatively

high temperature is greater than about 60°C.

3) A method as defined in Claim 1 wherein the high

temperature is between 80 to 100°C.

4 ) A method as defined 1n any one of the preceding

claims wherein the impure valuable metal sulphate stream

18 a nickel sulphate ligquor.

5) A method as defined in Claim 4 wherein the nickel

sulphate liquor is obtained by acid/oxygen pressure

leaching of a nickel/cobalt sulphide precipitate obtained

during the processing of nickel lateritic ores.
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6) A method as defined in Claim 4 or 5 wherein the

nickel sulphate liquor i1s a relatively concentrated

liguor.

7) A method as defined in Claim 6 whereiln the nickel

sulphate liguor contains at least about 60 g/L. Ni.

8 ) A method as defined in any one of Claims 4 to 7

wherein the solvent extraction circuit 1s8 designed to

remove one or two of said impurity metals, respectively,

from the nickel sulphate ligquor.

9) A method asg defined in Claim 8 wherein two extraction

clrcuits are designed to remove Zn and Co, respectively,

from the nickel sulphate liqguor.

10) A method as defined in any one of the preceding

Claimg wherein the cationic solvent extractant i1s mixed

At

with an organic diluent of a relatively high flash point.

11) A method as defined in Claim 10 wherein the organic

diluent is a paraffin based diluent.

12) A method as defined in any one of the preceding

Claims wherein the cationic solvent extractant comprises a

phosphonic acid such as a bis (2,4,4 trimethlypentyl)

phosphonic acid.

13) A method as defined in any one of the preceding

Claims wherein the impurity metals include Co, Zn, Fe, Al,

Cr and Cu.



CA 02444104 2003-10-10

PCT/AU01/00696

Cobalt Reduction

Al i i T

WO 01/96621
1/8
Ni/CoS
— - Pressure Leach ~— O
l >90 g/L. Ni
NH40H —
Impurity Removal |—» CuS, Fe(OH),
st —-
H,0 r—l ~65 g/L Ni
NH.OH —» Zinc Solvent Extraction |— Zn Product
— H,SO,
Y l_._
NH,OH —» Cobalt Solvent RzCo CoS0, |
Extraction | 0T Cobalt Strip e
. }
% | - RH
- Amsul Amsul
Y
. F
NI «—| Nickel Reduction -
Product
- Y l
Mixsul Mixed Sulphide ~
e et —9' -
Precipitation J

il P

|

Y

Amsul Evaporation

|

Amsul Product

F1GURE

— Co Product



PCT/AU01/00696
2/8

CA 02444104 2003-10-10

WO 01/96621

¢ HdDI1d

NIXZ 00 OL F10A03Y
SNO3NOV (SNOANDY AINIVHLNI)
dd319d HSYM
(CZZXANVAD) DINVOMUO = = = = = LNodIo
AHAAOCDTS IN
A DINYOHO .
h ............. e BB EARRRE= === 4y —
gNYOS YO . _
Gd319 3LYNIJdAVY dI-LS 2 ;
: h Y
NOLLONATY 05y Hd
diALS ansdons HSVYM NOLLOVHIXS
10NAaoHd
V13N 00 ~tip—— NIOOHJAH CLEXANVAD |~ = = = o = = 1 ZJZXANVAD |- = = = = = =~ “l ZLCXANVAD |l = » = = = = = ZIZXANVAD |———— HO'HN
0D 09 09 0D 09
C
H YOSH a33ig YOSHAYHN)
BD'BN'IN‘CD
JINVOHO
M :::::::::::::::::::::::::::::: |
: gNos ”
) dIOV MVIM ;
' Y
cZ'¢ Hd
1NAOH NLdd di¥LS 9nH0S AIDV NOLLOVMIX3
—— et Z)ZXANVAD (= = = = { = = o Z/IZXINVAD [ = = = = = = =l TWZXANVAD |—m— HOHN
Suz JdIHd NS UZ ved'uz
uz uz uz
SHEeN/SH YOS°H
oD /6 0L
IN 1/0 00}
S1d



PCT/AU01/00696

¢ HdlOIA

. : co 'z .

3/8

CA 02444104 2003-10-10

WO 01/96621

- ’
i ¢
LA gl DL
. . PR - I b
- 2. . ’ .. 0
> ¢ e
* . ) ~ . . ’
. . et ..- . . LD
,a . 4 . o A el :
- . Al ¢
. . . . ,
- ", .
-~
-~ . . M . ,e , .
N s e b . . . 4
o ” .
.-
x " ' - ' « = > . ' b o
' - . ' W vor oo ’ . ’ s '
’ 4] [ 0 ¢ . ' s . s dose 2o . o v, "
; by . ’ ee des ot AN ¢ . .
' - ' . > ve . se ,
.~ - < 0 . .
' . . R -
K . N s
. . L . -~ ' -
e = . b - . N
N, . -
. ~ . - ’ ' ~ . .
.. . .
~ e . ' SRS . . o : . >,
- -
N - A ’
a . . ‘..
'
. - ane v "
. - Dy e . . > : e
'
: o . o ' - L] e
"“we . . . e
) "
' v v ~ . * ' . ’ N " . S
. - . ) . o . . Ja ”
- . . . . - Ll
. . . . R - . : T : . . e
P "w : S .
et e . sy -k . " .
' K . . - . ~ . ~ . S . . 2 ““ . .
- ~ . . - "
. xe
> - [N 2 = . o .
. > . Rl . . ..
. . . . . . . - . o
. e . : S . “ . . . - " . . b
. » ~ ~ a
- e . ’ . . s
> N, - . . " .
. . - . . PP .
- . . i
.
- AU Y,
' ' N 2 o ,. . RN
. - My d
. ot H ' . e >
. . . XN
. ) N s + 4%
) . A
s ve
Yore e e .
‘ 1 - . . . . s . )
- .~ ' e - . .
N . .,
. . '
s . e .
- K . . . .
- o RN - - . o e ’
o» . .
N . .
' . - ' '
. - . a
, . , o . . - - . -— g —
: ,2 "
3 - . .
L Ll 4 . . .
' :
.
v -~ -~
» . . . ¥ ..
.
. b h
- 1 o= ' 'f“ i ! s qq.j
. ' ~ ' . by .X il
: '
. N
o .
. a4 - ——
’, 2 V
¢ . 1 g y
. '
- . . “ S
“ -
. ~ Soave .
.o P : .
-~ - .
-
: - . ' . :
. PO -, - F] . - [N
. . . - .
' ‘ ) v :
- R -~ . )
. . . .
. . hl .
. -
/ ) . .
. "
- b - -
. A=
. s R -
T . . o
. .
O 0 ’ .
. . \ . . :
. -
. ot . RN o - . e ",
I ~ oy ' e PO ey 3
> - . " “
: .
K vat .. % ’
. If . ”
' . .
s - ¢ .
.
. .- ‘
. 'a . : .
] s v
- EX
' oy ., . - < -
- . . . s .
“
.
o - v
NS . . \ %
, h -
e , N -
o . " . : o
.S 0 ¢ 0
(x4 . . . ~
. .~ el . .
~ e s we
' .
' . ~ H '
- . . 0 N -~ .
L
a ” . ‘
: H
v ¢
N .
-
' : - .
- . .o,
L b h Wy .
& : i ; N .
" ]
. .
- -'\ o
- S g ) . N > ' .
~ : 2 2 . 9..‘3\,0 "
- . - : o .
ers D L AR A A A A A A A s ' et 2T .
' kA AP Ly rids
. ? 3

op ‘Uolloeaxg




PCT/AU01/00696

7 ddlold

: c'y . : .

. EEETE T Trem .

. W — e ——TT T A S P, =

CA 02444104 2003-10-10

op ‘UonoesIxg

. g . " . . . . . . o . .
. . .
. . K . - . P
. . H
. . ..
Aol & h
Q . e’
» : -~ * . 2 XN
* - - * . & ol .
* . - P . °
. - . . . . .
< . : ® . .
. s r . e . W . LW .
" e o . < . .
. - A
ol . N o
. . - - P ’
* . .. p——
. " e . .
. .
. . d % % s .
. ) . 4 - ~ . e . .
Yo .« . L .
K . P . . .
~ * e " * a
5 . .. . .
) : ” . .
. . .
- . - o
.o .. .
. 8 .t s . -
. . . - o .
. s % - .
. . s o % .
. -, - ’ . Foass mand
.o . . oLl
.~ ST . . L o e . - ’
- S . . . . ° ' .
. ’
. . .
A " - - .
. .- - .
* * * -~ . .
. . . . . . .o .
.o . . ce
. - Se P . .
’ s ’ p—
s o . . . S -
. > PO . . \
. . .
. - N .
* . LI X . -
« . . e . s . . . . s
- “ o, .,
. " . . - .
. o n o . . : .
e . .
. .
* = : o,
. . -
. . ..
L . ap——
.
. -
* o, . -
. H s s . - .
. s - . LW .
o
. . o
- - . * . -
’ —
NEN .
, S L4 . ..
. - - a“
: . - . . . .
. . . .
. .
" . . " -
HEN . . .
g . : SN . i
e e PR
N .
- . o . B
. . . y——
- . ’ . . . .
. ' . .
. Sa
. .- L
. -
. ' . '
. >
. -t . ", .
. s . . ool
* « ot * * . " S .
xS L. . . . .
. . . Pl R M . .
‘ . . . . - H PN
. . . . . : . P VRIS
. e sl e * I tea o
. aee .
: " o= ~ ) . LI R i
. . . vt e .
. = ’
. * .- .
N .. ' .
. .
.
. ° .. :
.« % . .
> . .
. - , o
. e
) - - : -
. ~ s . H NH
. PR S——
. s " . - . .
. - -~ S -t . -.
: . . oo
- % vt
.. - * . . . > - Bl
o . . .
. . . ’ ¢ . o, .,
. . f - N . L
] e . . -
. o . . ..
r. . [
* ' ’ . . . .
oo,
. . . K] . e .
. s e
- . .- - -~
o .
. . . .
. S S . . -
. L
.
. . s o,
AN N i
o - .. .- . -
= - -~ L/ o, - . . -
" . 1] e e ~ ST e . . < . . . d . .
. > a . "N
w. : . . . " 4 o y - o e o ST E . . ) " e . . .
Shepave 5 2k B Lt AL F L e s -
' . oo
3337w o 3

WO 01/96621




PCT/AU01/00696

ra

CRaif NI ]

OLL 00l 0L 09 O Ot

CA 02444104 2003-10-10

-
- N . ey RS X . :
por— ooy . e ; T vE e e s e e Y R S by w,,;~,:,x o :
" R . B BRI 5 . 3 . .
RIS A 3 Caesh “v, ,-¢~ N e ee b il I AT o ' prrrest Al N$ VAT, 222
s : s Sl - vl S e . . “o. . R AL Re P £ .
. . 2% 4 222 PO TR m R . N Y c03,00308 v et o Pt P
. - P \\\sv uvz;z.“ NN: K veed ) " ~ AT ss . ek R AC AR .\.. 4
POTa s . . : s . A Lo . st :
.o RS TR AN * ) .\\\\V\.“\\vuv,vvv SN O TR ” ,,uunuuu...t. e PORR AN 5% H;..E..../ u~< ! .... 4 e .
S Al ~ qaeddds a e S0 ..$f & NI rrse " s . . g 2 W ¢ -k A . .
= . .\..m“mv.hm .....s\s\s.."“ " ltttts .st. Heee tege 7 . $ H v R S LAY vereer .Zuu..u. R P . Ceestssss *
- .\\\?\sssm\ T oapr 200525507 .vvv vor Yy ..'..,..."v'..,. oo ap veve,, (2 o recrrree. ———. .
Y aseeet s Tl m OIS IE YL T JENNEY ITIPR- o B 4 S0 o td Vo sseessdVy 0 ” Yoo carsses vy R R Yo A
v Yoy e Al 4 ard \ss\\\ \ s » e 1J ) L PR L e 2ley, Vosd = ol . ANAN N ANt N Ly AT I e \\..\v 0l
. PRt S A e ol vede are . e .
cores " . veden dos .2 R4 3 YTV 3 u. 2 A > e [EUINENN R )
Y PoLe w.» L ) .\)\..\s\sw“ Sager ..AAV. w vw 1020000 S2oL 22 iy R ’ o4
\\..\. y - ATy 2 | A0t Aras , R T 2ie Pdeves
PN PN rrres . b T ~ Var. 2 2 Po o
: LM AR : . esseses b LA e 4 Dby e dea
R Dy : R .n.n b R 22 R ot dadeee
. - o .. PR Y
R o e e : R R A z:;. ) .
. s.. 220000 v ) ey 8 . : oS e = .
PPN ann . /) r. e . H Lot
1a s d - S :2“““\ o \\ Q\\\\\\:. ve 2ty IR IETTINS Fal e
v s dea "1 1991 g .. rs
: 2 Y Sere o PR . ML P oYY N R
oeRT eNh A ITE N =y b .s\s Shatasd cers o, . o Vese ved teide. R
. . ...51.7. .~0~ 3 P A.RMA e M e \\s bl . . . . ' PN “
N ' .:Huf “ . f..z..“fu.v. % L teeee .. 5. 5a 2% Lot J.. " -
' N : . N (353 e - -lc ’illill};;‘!ciijjllg. - AN, D pri—
.. veer. n Y <l Ja ‘ijil?’.t!.‘.‘”ij — . Yt P, PP I....l]]..lv..n;?!{c:.l als n T— oW . A e N e N TR
o g e e, e, .(Si!..cchl]I'ltt;ii;;i]";;;;;llll e ) Ht : Lo T
Ce . . .
. PE . ' (o8 . .
e ot K :t. R v .
at. : . : . Porrde I aps
o, dedpe ? o’ - : o s, crreersler i !
s = sl h . kAL )
§ryee w/: DS AT . ' theriede ,f..unj.e. ,T”. 3 ' L .
A P - AV X
PR . . " S ..vx......v, . .
PR T - esess . o
Berrdeddiss S .o nn S S R S h Ay e ..a.., s atsriis
. 2ad2drdIrrrrira® . Voreddes ...5 :,............; % ‘ ?C.C::
2eddiririites, H rer . .\v ~.... .

Ve wesrerdisiger
R Y 2 .\lm

-y 41::(1 S

prbasy waart
Aw; RN RN

L derriver .
A - L R W .. vy .
2yt M) . s\v eseris . A...u.w Lo sopors” MAINNN T gl . z(ﬁs\.ausu Liiiees B3N . 0 f.;,/u..ad..u... - .
v Tt A sy LS TSN . oo wdl i, Dt N." CEIRT R ¥ 5 P R R ) .
. Sasy oAt g B eadespesde. 4 oan sreisssr gy [ Sy Ny LT diiia e 8 * ) I
LSS WA S eee S eereg, T eeperssesiides LY Ao S ees Ls\\ll\\w S .s.R )
. ey e B YA SR = e P e . .
335 L ed s s cerre Feire wye s Y afere » 2300 arest 4 )v asesrrere -
Winaay Vevesdess. P X g . .:..s:mwv " s el " eMNe e 3.;...~v
¢ e erdes Lo \ . e s ade. corere o R
. e T .:::Muw. el i, gt
wia. 5
S B tnt Prrrrrdoidt Q. 2 radageass . asrseed 3 RSV PO )
N Y ) ..uJ.vu. e \ . . Srrrrre ) Pdesdes ven [N n [
o e vrelVerrs " ree K OO N . » o) .ltt.! —h by I t.o -~ 'l. i.l' T g——
. Tl . PASPAL AN e S’ ’ ,x\ R A A e ,.,-”.l - x............t..; .S..tbv.,.-,.....,li tslll-.l.allb'.llu..v\]. .n......\.\....i...u-o s wn lm.lo UGN ......Irl'l-r‘.ll.!..t lta&xlir?t.}..lrl-l..l ~ iv‘.qd........w\l..\ -’ .l,.ivlvilif e lnlp!l-..l.l.:....u..ttl tp..l.l_- - “ .
= l .1 . . K = N N . . . . : K e @
e e ke ke M M WA W e ey A ) e e l:‘ioalol.l{al . %:.._v.x.o b oo B f.&o. ls.lv ,...J n.....s \1.. .l..v e voee vast RNOEN . 00l srseps AT PSS SRR LRt ey e 24,0, WA ey S Yy w O ,\\\1 Soone? g AR .,,,.:5, . wi. - e e O e
. ¢ vhs [ /v.m .“.?.s.:“ vxm (.. S pade .l..?vv~v." ...\ \s\.\s\ s pss o o .a. ,... zzv .f....af..c . .:“:::s - . \ss..\\s.\\\“m m“sﬁsvs.. (SN a2’ s 2ot N.. A NMaTy S 1$$.v..$z.. F verrars ey N N v 2 2 segde I .ssss\ss.a. s b b
DA ] P .nf:ff./ 4 et " D +44 SASSAAE LY Al DYy L LSS vvv Y b o Pebdle PP \ssw;w;;;;..,... " Sorpees M TS PR B R s Ty e cerrderrrie. et «w .. ...ss Y Ay v v. \ s et e sresesreassseiese, J Cann N serees
- Sabasasn Ny <./ ... " PgadA .s\ss ’ AN oa Lt ey iy T » e \s\sns\sn. S3nsasany, DN “seb wtedie A LTI PR IR L AL IRt e oy S tr tll v, o .4
. LRR R § P22 ez Y op ap ° L1 o8 tgadedisisiieisd ¥ W ‘! . ¢ dedes ~ f..f..f . \\\\\\\\ f.. .~ darrrrrsd N s s e oy f e PR 3 vrrrredy ..
BV SR ) il . oo . e - R T PO : veder NN " P R 12 HETISS . e R .
o e 3 ANy zV.aze}. e L e o, N.... ¢ Cere A . PN L T S ) 3 st SN
(639 AN WA EL T s Mv,..w \ 2 erriii. w . ?.22\::: . Yot . R A
LU 0 * . Vs, N . . . . ' epe err .
e 4 oo . . . . 0 B
. . 'L N o W WS ¢ . " . anyst s e e sz-tsv e oL e Vol 2.
Frias R R R FRGET ot i 0 RN T . MK i
- s . . .o . "o . . . .
ol .\2 e . A . T A .~ R I 2 0o RS Y ..\s\s..““;“\s.ns T . .
sor W3 oo A ...o AL ' Versrr v sppardreray a at2a37%%% S &P 000 one . . - 2
ol RAVL L et ...,...,....“..: 'l 25085 IR e 2 tnt.t..: ERT A :
R e i et d M“.s R e . <« ? " soprs’, $5500D ' s
Py 4 o Cssavriorrbredtihan angady o ¢ PPy S it 4 cores PR
4 \\. ’ AL Y asadeded e . Qesdddrses s\s\s\s . ..
Wy, Psrper. > (2] s\a vedes PR 4 41 . 1 :ss\“\smm. ARV -
N Ll PV Fenn o Al 2 s PPPAPPPPPPPe < e e,
LA L P RS B R PN I JRETE L .
- .......ss Yo .n.u LR A reeeed .."v P FAA S RO . ara
(A . crdede. A LN *
.../f/f.'.” . ﬁs N — . ..\f W“ . s sssss:z R i - IR . cane . L.
. e . s vs.s:“s“s . : . f.”,m~ \" IS » P oo , . vreerge.,
. ) . .t... 3 VAN Rrrsdidel R s 4 - . ..( A L
S N A RET v Ses I ' . O ey — e —— ", BA Y A—
) BRSNS ¢ .\“ SRR LIt ey At N ».s“»..w“ * T VNN [feeppn— S— |~ - — ll(! e, tts Ldaaadh and d.dz;a.;) P, e “y— = e e \ll\\ - . - .
e’ ‘.l!ii‘i -y~ .l’ lji‘imr‘n? j.,lc.lsl - v \s\m.i RS ST Bt Yoy > . CENE VI .4$$.~”. ..\. > \\ s .
o =3 . \ IV .ss\\\\\“su“\ ede aNAAAAS f.\.. . . zz..z..z..av ..f e [RRRR 2 vy e . 7 . .
? 4 e . PP 3w i PR Kt o, S ’ o R TN ~ - ) RS N >/ . Ty
? e ORI . " . L 350037 .y . R\vcut i o Rﬁun”uiu'vﬁs m *% n - "” vw.. ~ S JC ..14..4....5 vt e - *
S e ‘ S Fresees d Yo . o w’ AY DN 3.
' ¢ o wpanaeniie il SR o 4 PR L) 35508, rrres sw.\vvv ANV ..N.n.. o,/ A : .zzi\»o..»._.c.\ N
PPLLPP vl A Ll o dedess ° -~ \.}... . v . . SN . e .re
£ A . 2, ' : 4 “ 3. sdes " . . .
SR e e A0V e gt s St wiat 5 G A fon ekt T R R =M o
SLY) o, .8 . . ol . el .. . K . - . . prees AW Vs, ERER TR LA .
. ey 2ra SN T » e, - R R TN T IR 0335552888877 g W | B I e - wo ek " ! : .
9d 2edeeed 2ol ) f...,.f.: V2o V02dslesee, Ja . I...‘ rrre 22dedd) ... 3 Soed \s\sv wt N LA f p .
. e ezer Ty b CE TP Y% A .............57 EE TP A L A L S L T ! \\r-s\\ . 4242+ - e A e
Verde. »” - ,.ff.. . . e L .."J. . 91\ S flat x o eale e Padeiiee ..:.J:H:v s:... . / ™ V \s\\\\s\.\s\ N e = . o ) L) .
. L4 . 8" . . . . Crraderi, cere .- PE2EPLELIELEEED, R oles L% N :\... Vors . . e Te e
e 4 RO . i . ; s o % A . . . Nl st
RS Y f * @ . 5.; e w...w.“t& N el sl $ A .\.\ 2 2 \\“2. Irdead e P o Anecers “\.?wv ..222 < o 4o Asdersiiss [
. Vo200 2ol Vers o 3 e TR Sersssered W' 2 DR el PN OSSR , . . sos CCr Saanaan ved L dersdad vororssl’?
’ o .f v. . S :s \:s\.\s\s\s\s... -~ IR S ....o}o.fo}) H 22 ¥ .nn?“us?\l o : ¢ .\.\. o oAstane A e AT s .“r..-n“..s“ n..« Laptanangygty vevs vre ver R - Araetde o2 e . .
. 4 e * 2y mewx,.. - . c..:vlt v f.u..nu.,w S, T LN el e 2% WL ae Ll .ttu“lt - s “MHZ? R S N £ =t N "
“ . S . O DR e S eeeddededy " o, R I Pherssdes e . . “s
h >\ Lo SN 2 Sl s AT B © T avebariirece anatage. T PRETP R o St 9.». ESA TP A Peaderedis, st .,,..““””H.:.w......i ) . . “ = .
\:\\R\ Tam ) AT M o R ..,...,...r,,v.w.,v(:v.. Sty s L R ...,M . DR Vetiises Tuais 3 . e IRy oL
. . . "~ . = LA A . . RSSSY o ..fl;lff N . " whibersdeve - N AN .
ST Serres MR I PR GG“..““.:: X . “ucu“u. . I P R ot Sam Y Y, JIROIR 1 STOR wela g4 N pag erl beiie &w RN z.
PN Py 4 ) 3 u.\ Vit IR NI I rrededed b . dra00 0 i 3 AN e | rarees prs ) . -~ . . . .
' .,\ veede o desrrsride, . st » . Ay 23 L rmdrrr. ¢ m“ ) - - .
i L N et T P sl SN et W s P R R Sl
orr e A s Npuanany * 4 At . R AR L " . e P iz \]‘Ifl“l'\'iiii'i l...ll).”’ dliilol" Aa—
- R \.....&;20. ? ) ~e syerde. et ~ ."iii'l]i‘i.\l] ll.ll.ll..lqllllb!sils’“il ‘i’julillltb'i I_ciidlcl .ll‘.' Ili !I’lj{uﬂsiﬂ:uﬂdw\!l\u’i TNy e ey )- T A ~
- 1 —-— - 4 PO, srssrresde. e /ARSI COS u il ..s.. RN vare sree
... Pl p—— S — g - - 1{ e v l. s ..Jcrl) . JESCIRT Tas .f.f, . L f 5 o By \. halstes A az.z...?..m'u ' ¢ su“..s\“\s\ S Vedesddessdal e
‘ .. . . s - .. Veddess Y o e Myasty - . , ces N N ¢=ta derzes . . . ..
Ll ..,.)<.u.¢ ey /, ) sever s r.u.}.wt: it afuf,?w ..,.f.. ey ot o .tw, . s igeen e
o V,._. 3233030000000048 »ay Can Ty RO .
.. g 9{ el ..s\s\-..x..a:vvv;u; SRS A A S, ) PO ... ; \ W,
A A SN
ST " Vo veses Leeadiihe e n STTT PP
. :t..s\s..s\ N R v L It ssssx.sssswsz\ wwv.wv:yfv: e . wmmn . Py R P U I .'.. \. .\ss..\. _\\\\\
12 2oe 23 NN, POIBASAS T A v eSesrss . s\s..s\sus..vvvv: y . . oal ANt ‘us < PP
TR Vo prardiresl rere s\Q s eddrrre o B Dersd V) waw;v;avsash ....." 2o XNy see TN Iy P 4 g
crers P NS PR D FRY NP S e TN ,... . Sl AN “ - s’y wv v s : . .
Rt S MY Y T o” P i LR ITN $$..~...... . L, v " ..,..t PTIIAA R Ll W 4% . - .
70 . sw\. Y T . RPN ") ~... \.ssss ) s’{sssss“““. 0y v. s ...Hs. N coory® - 2,04 xs-.s-.s-.s-. A ¢ \\s\s\ n . Lo -
. 100 “ nvﬁf NI e . > PN, AT . ?.w Lt .\.ssv v..._. Wl v 4w ves 2 4 A Y -
' 4 owsxsw LTS Y RN I A » L oy v;u ;;55'. tsssssssssss ./. ..:...: Verrragiss. e K o -
. v .sn..s dededesas . S IR L v \\s\ Py WA 2 S 0 8L, teeadN) . . " B 3 N LY LRSI PR core tav .m) . g ot
- vel derdsss X V¥ Sreand AN Nesey b ord - vss a2dgd srdis VAN e . AR PR R ." ." [ Rearirr v s o rirnd i < L. - .") A . - "
v 74 v ae Pt Berepddpisss I Pt ey Y P e O P 21\39 \22 ;uﬁ”u DAL RS detaen =y e et 2o R0 AN oY oof -
Vo s assed “ e, .s L e .\s)&..,? e Roce )TN - WL YN, . 2 . 4 naAv ;. BAEIINAY v vava i ARt At st b, ..“sss . .
col 2ded o . v:.!\ N e dedededagirist s.-. . AN PR /V:. 4 ..f “\. ¢ v . ! n ..H..J . va. Vesdlt SR S S P SR . . . .-
>. ges Vebesr. . (..\s\..\-\: :..“Amwm Laye PR K sy v g g i e saany s R v A : R R s o ¢ deess IR T T VA - . 0 "0t 2dve .
o Cer 200024 * - - it ...,..1.....\.. :\“\ ' ..JH o 232s srses. 0 mpsa S A L . ...,..,.4...4..45. Py, . “m..Q: L. . - 3 “ . )
3 . [y . Ve, ) R v : .. 2 . . .
ST (RPN g o
..w.us\.s“v?.v ...s\s“““““ ' . .:f:.... M\v/..\“ ._.\\.\\s\s\.. :f:a.f ( . n\x.\.s...::. STt Bebeeried \s ara
. R ¢ - s . 240 S TS . N I . 0 ~a e hh Sl—
e s + 4 sor ¥ pasradl bs ..5,..,...4..,..4..... .... s..v\\s..ttv, Vo atrkh e WA TNy -
.-s‘!. S wn e e e I-l.‘o.\' ; . Sk’ Nl” N TP WV 3k s e ’
P Adde A VT e e, W — ;1 Landh ol o dh oo . Sw v Y- Y r... - Josrrreges % el arsd 2edanent )\\ ..\\ . .. dravees s
sedey - ey . o S 2 \....w..“w NI ST T IO S tyaye EPLE YN MR LY < .« = drarerr cer
v oarg Ly v . <. Pt 4ol % M .....H;f..v v oAAAAAN Yy \s. % .. \s..s\s fe 5 » G >
O Vodersd " il , oq Tras oy 4 Feriaaaats o e .n Y S
PN Tt 2% a0 .;r."..u ~va \Vs .\.\\ oo . . en 4 s“.s\s\s - nff fﬁ...l.;.w.uu. UL ) ' ..\.}s)““u“u“ PPN .
4 . YYraca dia ) M wlw. Yy tede o7 :.f:..n\. g reres . B e A . 3 YT EREPPR P R SRR T4 2peeee
. R ’, b} 7::: ~ .{' . d * deres re vl e .swv TNy - 3 - \u\\\..\\ . “u . . R RSP
Sy . ) e Bl v v Derddedissrsssdd) B R L S R . LA Nt T M e :
A yatas » L) a . e e ) .7/:4 (SO M ¢ i S . PR A 0 AR AN peeadades doe o Nl e ? e e
. = . f.;.. N ..\:s\ role - . . . e ./ ¢ rrer vr ey \.s; s Mh....\ ..i....; . e .
P Eaa L wma sh f\.Os Pacll - ;..;..;A..w.. ars cress lst:s\“u“u?\w: . ST gl AL .y .v.... .
- saaahaies vt - '
" i o l.t..s..\: RS S A P U S0 ..\..~..fv.... ) IRy Ve o - TIPS P 4o
:s Ve e .v s ardeadssisdoves Y LT g, e vepden 1y g 20 ddeds R PR
SR ) .\\\\\\ Lteiigat prs ad ssvsv AMRNT A .‘.m. varerdes - “ g Y \-...\..-.v\\\\sv . LU ?V? (SR
290 S P ....v.....(.-..u.."w AT RSN ) Py n o geeaa \s..ssss“s\ass\ o o LT
- D st N i . .2 b 4 o - ;..? Y RN : 21 - crerirrrs e - . =%
\s\s\ u.“\\\\\ Nl. e ..\...0 o0 2, 5 ‘.l “““‘.\\““swww WH”H;HNHH\J e \hs .... \\..\\.. Lante s\u\s\sv.v‘.ww.... vvwfo.,.. . \\\\\\\\\Vi& » ~ .& .... T -s\- . o Ve seesd e *
il e st . i Mﬁﬁszx,.gwce.¥g.. ¢ gotin SR T A . e che, sonias . s
-4 O M H . . - Y% 0SS o . . . ol L N . . .
-...“.\s\\ .\v ::;f: Yoo e L ; \\.M“\s wvmv;:u:;.... RN " o “ss.w.““un.s. s de ot lPd ..s..;.. P . ... e srreddosies ere 4 >
s o ! [P ~ R S P . " G ey vy’ aetts | , : .?.?.2\““. D . R T
: R R A ' it Vasda. et ot 1] P I T LU LA A L ttees
A Taag VRIS sss AT rern 5 B S ieattl D . T W . ; - o
W VP rresrs. Vass)d Gep” . WAL L Beesdei verrl do ‘., R g .....JVJ ’e’ \.s rin oy vu. Wi, © L.
- . .  eadIINIegi, Pl ..H”.f.;,.;.llv) f.s\s\s\“\\ erep . Dagprdiirer. . ...."-.H.... sws : s-w-\s. 2 aae . uf)u. .. f e \.\“wx NH,.;f S . . PRSI .
J”N. Ee) .\.\\s\\\“““ Pe . . . " LN . L .“s s.\.\“.\\\..\\“ o SLTIEROEER PPN .N... L A -~ WY Ay .A." L L
H :

- C0}

WO 01/96621

% ‘AIgnjos IN




PCT/AU01/00696

CRaiR NN

OLL  00L 06 09

-
O)

CA 02444104 2003-10-10

. 8 sesrrrres e T i 2y A ) s:f...t.. . )
. ~ Seddess AP P594 33 A ' A . ,
. - S : . e tes wm~ . o . Jo— gon sos areepytS * 00"y
s\s\s\sss\s. . YA eeeee L L) . - se02d, TR T C xv?.t\:s?.: il srrrsis. . o
A . . \2“\ graeees ..v .23.,\\.. . - 1 -1 . Sos o . . lrrrr ” Lo o » w . - . 20la 8P @
P d .. ) . . perss . P o AN . Lessl . .
v prhessen sng, i : &z&u“w: ; R PLI £ bt b, I ST D77 By R L
- L YTV IR ST A veeeddde cd00NN 0 ASF_u.n & dbrb rerabrderaree g iy PRSI R LI i 1 L NI geraering wsv: A .mz. mv it AN .2 .
ra e s M 000022004 Y vrres VAN - e srrr. l\\t? MH, e ..,.a,., vt ATV et dd L AAYEehessas Nebbsbisbes agh 4. \sw A AMMvMH , . ?%“w\nnﬂn“u “ R.. Y . és“.:{s.a . A ¢ s W ¢ Pefeee s i .
. - g .. o e * . . SE22 . - B . - - . . - 0
. ...u.'f. R S Shodsrss. 5. ehe NN N T T ot ties b33 w ..f ..'. Srgrareden R TR ss.\“sus“v 4 w w bbby - \sss\s\s\s\s\s\s\s ¢ \msh [ /fv AR .\ v 4 . s :fﬁﬁ bl "H .\\s\s N w
NS NAAN Yt AT v e el sosss 3 esa ; . LTI Sttt w et ‘a S Nrsrdedrrsdd m aped s e vsss. u.:\s\u\“\.s. “\.. H;..~v. . dee f\sssss\ssm . NG - 8% el W PRSPy S : . . » vt
e TR SAAAStA AT R A M 3L AN e el fdedrecsecs gy, v i g : R PP g P e ro eere wnitaaaiaes s v s Teree wisbs .
.f/f/ff.. . - * N . 5] . L) ] Wwalraare, v ’ ol - dav. ‘ . . . eh NN AN . N | By 1 1
S . arar’? ;\ el o . 2oreeadite .2 e u.... jlea v N W 3T ."s.. : i, L s Mv [N Gorrt. sesrarre 2.. e remmbirsresdes .\...wt{:“““““lvv w 5w U .\\... £, eereisy Rahadiels ., .s\vv
PP R A . . s ~.2“~ $ At Y g, € 2 dedes Veded oy " vf......e..s.n.:: ¢ ..22 N [ N ..vSHvHv Yo Theabeaesdideins R o .S“Ius..s ..nwus IR \.\.. P ; PRSP e . .. . L,
NS "' aaalfy gy a cedereeed Vieere . B ’ Q . cerarsd . o .’ ‘ere 'y " : odnnantA = R - - . . .
"2 4 7 ve . SRR ' RO 1722475 . arve bars ' ee s . e - . . . .
. . Q . : V4 Ser e ressrr A . Lz
. . e ’p. RICTRS \ ar.ze. ¢ v..»..».. v \\ G BT lu.w FA g \ e 0L, RN er v x“sssssssssv.w o PLo 0L7A0LPe bl IO . u . D T T S S .v A -, ' e
. A LR . - N . . W e N Cebdoderireg “. . R S e . . e
PERUIEY - A W ode . ..s v.. csh.... Y I e ..\5, st s S » v b vrrrer ssav:& . w22 Yidisiies - Y e e iy . eeeets M e .$s..$ al A o Sor s
. P ¢ " ¢ » ...... PN V s..\ AL Y4 \W\. ., “s\s..\.\ PPN I3 T S, ) lssmsssssssssss 7 N R ¢ . ¢ RN v, tl
G . O . . . e, B .
* . ’, . O s s ’, R 2 iy N H - PO L
S B R,y - .x“:s . % atailon el a, Al e Jote s g e Tt e Sahhnnta > \nu\ e L el " g P, . ..
v Mees prdosare i~ T W RS LG fuuuf....,f, Mar Yy e AT SN e AL A .? A ’ . s . RIS S (SN
- P Y Y o WLt s yedlet AN P . ..\2\\- anpsagent Ay e e T, \\-\s .2 n . . . ¥ il S \ *
ERP YAt o {s““““txmv .v.. POTE s Qi vty 2t e " sl .:..\: ey el it SRRy suu..naa w.:\ ties v K44 “ N srrris. -
« fe " s P44 PSe o Sl e L/ o s . . AL T S T .. il . l't !‘! ‘\; PR o — — s E!I A alaald l'] [e—
.\ .\.\\“n.\\\\\\\ o 22 B AN, \.ﬂ \W\. s e e I Ve verg 2N . ¢, Mg s\.s .s\ - 11V$ ) o - - RE——y [ Sk ek ;'. ii\s\ ,]Il't[’ ‘!!‘] ﬂ ¢ D s\4\“ 255 .
* . ss\v arderedeseres PPPELLIPP O . P L, Vi il e wie S P T P S . s— Ill‘iﬁ‘.’t‘lltllt; I;til[ll [. .[l.[l!. x!iii‘l]ltt .';IQI.I':- e Sl Juh .. \\s\s " e s:\s\s\. . . trris ey |
o o . x!!! DVCNTN A o, k. bhr Fft&??.u,j“l]] A A A o IO L e e - - Y. egert oL WS s, b I : ;o it Sl el RIORS I AN
St st LNy 2eqdasdeadss s SN dedlag T o S L A B ? pear S ) 2o 02 Vassrirhe :;:. .~ P . . .xs:“\.s\ € PRI RO .
. ssss:s“w L o Seaasas ) Loasate s " woam .3 Vi s : 4 - ,. Vo S ssssres u_ss e ¢ 2 hyoee can srdeyl . . .
L o R os vs\. PUCEEEESPE I 3 R AL CIPY Tl s .,,,5'5,? ) ar ter BAN el oy Cieiene tle I
. (\\«t derr ISR \a\ el e s T s ererate f,..“a.."”. R D WL LI PSRl Ky .
R L LT L S ..,J.f.uu;.. . s = sl oty U rerde. R R 2L $ L0000 el ey g
9 3y nwn, .. - s . ‘s’ PR v s NI vere 2 LW e . v res by
e . ' PO . T ene W IRIE IR beal s .v.o * NpVaaarssdeddbes AT ANy AL g 4 090 o o Vosmderrs el W eerrrrii.
s“““..“w.““v“m...& ECI L 3,7, P ~ h hv“vs uf....» O gin " il riee e P e R TIN . e .\“u““““:“~
D . . . . . 22 . % . . .t .
o \“22 "o . el o Amm b ....nuu..i. PR \.““u\.:.. . 525,00t sereryy N e, “ w“\k ,u.f..?. . . 2e0.0
" ..u\ 2 ‘3% Sane agrag. M gddean. el eyt 3 ? Vel (0009 Pai s R RPY ISPP vh IN Jae et . 2 P R
e TNl M H,.; RN S L LA T i? 28 summdespls z:z:h. LTt FIRLD 4y . cradersde. e . LD oA Ay Y
PR \3? 3 e O Sl TN N BT e e TN A T LS T e e T \.. e e NN
, veeesspee s - FE O W - 4..v . . .huuufa.v..fa..v vy, » 2 KR oo e h~h a e Tas \s(\\..» esecar. @ vy oL, [ECTaa v...“ HEC=t H . .f..\
oS REfee See W e M § Sraln Sieaesl, ..\ Lom e A s .v gy e ¢y e gy AR A M..vv . Y0 N AN 2ohop ararars .s..s:.::.y: . .. P : Pt T T S I
. R Z O3 M VIS VA < e Yo Y (308 ...m 3" . T t\ DR TR N M N YOS Y% PPS v A ool sees "
. . . s Ve . . 42} 2. . L . . * . . WA S sm eVrrrdrsrrrs’
. s 2 0 3 .. ») N . N s \s\s\sw ws\ °
' dererrde. t " . e & s\s“w Jvz s 3.3 " oA Y, ere v ederrd  vr o,
Tardai G0N R ..\““s ' ...d ..wv ' N ff/u. e [{] AN 2 b .“ffi.... 2o T Naers .ssss. . . v PRer ety Y
o2 . e . . K s et . . .
e, St ey : RIS T S SO oY T ey B ST
. Cate . : L "..w;..)“ Nemad " Rt ~.$.7.)\ P * ' W e e o Bee .......) s“\\\ R “M“ﬁ.w.\. : \s..f vty Jeeess saren b R . .-
o o 0 . o b . . o . . A * E B N w\ 2. Yes . . : xss?.ss?... .\ Do e veerdes
T W . s e . we . : »0 YRS ATws s .
A . . . . S v l:l~ V\ bl s, . e il 2
LR W goe an g v oot L A R Y] 3533 Y e AT

3-1!!“{”!'1'!“!

£ - . r
: w,uﬁﬁ.ﬁ .. .;.h.. ceoa is‘..“\“..\.“\sl. . .
B, oyt MR N e Y e Lab e’ 2,
e . . e, VAL AP, WA AP VTN ST S0 ek s ' ik Mt A AR, STV S ..l:l\ or-t-yaier-d oeddag W
e S - - . -~ B - V - * o
B . DIV Prreee X ANAAAAS
e ....n““.\\ oo ard. .tt.ecsw.n“\ cedddeeg v R
A . Ca ay PRI0INE ppiogy ;
w
K
y ¢

s reeigr

; ; ? o ! DN Ve o2ais
’ 2o SV LA e ) "' o . ..\ 0t 3 yra N s
1l v i B N L I e R R AR N St Gt
:r.:\& Vesie Sy R 3.: 2% Gootgacese v e e \\\ polee e ' St J >, YN,
] s . N VLY s s Y] cedeeses o 11111~e 1.7% 2ees N :
: derey 2 = \\ ' . \s\s\s\sv avy3ead o A 2 af, va . . sy ! / v V J
/s ..... .;,\.. 2o ta o227 Vel Mwu. 2%, 5307 .J ...~. e y AL AR " \ s : : I AT
R e AR e o g TR et R A Sae %
RN B . w S .;.. v A..zl..lzlzv ~ )\1 A 3
RS 23dpres W) . 8 PR TR Py
ety .0 . redereides PN L 3 (. e .....w 33 se . ~ 3 ey =y )
aatTRET »3 i o Ri R e R0 : R AT 20 o e} .,Nux,u&ﬁ
PO ' ' .. . ok
N RS - 2.t ey “..,A St WY, SR A Reds, (O e e QA“M~,M“¢HNH¢ e
Y TR PIRET A ves” Y00 sps rrradds eeedgegea o i, % P fodide, : ..\:m LR RO, ".
M s / - v, 3 vt VT, srr - c o N s o
3. w\ Y degerer va cat \.. Ry ¢ P A Vebbsraedesd Tan gt VY SNV 0N e ) DA volieed T .. -
) L. PRSI Jonis? \\RH..,~“..“~” R » g " nu..fa.ug..z..z..i. : .,2..\.....\9:{2 PR o av..}. $V~v$”,uu..,v.f.....
. G . ‘ \)\. . ., o ' 'l o® by
ss\s\s““Mfm \\»\t\ ﬁhmmammv y ...:. rerrrs z. v 38338 s oae Vi A e corarirdiss P s z«z..u/.. ~.... ..v....sv s ) .azzzf. RN
verrree Calerprden Beeed P Lt PR EN ) YeaVe. srrreriie Al saled (XN a N ..va.. nr P> . ) .., w
Verrrer wa %W e b ~ AT e A dptply o sMessdere. 3o hv Lo, PR e N
. . . . . . .sss 20 .I.J~ i . s Ll
e o o N esylte e DA T ¢ PR Tas TI904 ..w\' " L N U co. I A 3
e P20 Vernd o Yo c ¢ Va0seessd . 7 ) I
e Vrath, 8. e BDesdedVINed 25, v L RN h o 40 -~ By “ ... LLE Y
NN P L e AN s o f,._‘ e sesstee A \ verr b ““ns“w“wwvvwsss ssﬂsnw.:. x ; N et
A TN : o 3etss ; ,,..:....9..“ Yyt ' oprrsteniiine 0l - R -2 "
s s, " 30,0000 .v »’0 /J 5, 2 o -vss ANV, . o . % v W see ot
. '
. S i(e .‘x. ' ...c.:..A vr\bx.‘w\\\\st y Vovrrrey ™ -2 o — e e . lI\t"[["\']ltlttili‘il!tgl
: . : . E‘!f!l!l’l!'J[[; IP.‘P!.?I’I.’IJ]' W W - oo .
E .f...., s v Sl & L - R Fees . . . feres K o
. dos . s AS — k. ‘ l”jl ,&I..:.lr ‘. . v : PSS A e s, crrre o
ilslrl.r.l.rl.ri‘I’s’)l’]]ltt'b’";&’s'i;lilittj" ‘ll"!n.n\! g .l are v a 2:22““.. it N vl (Tt W oy .
: LA v a5 MRS A A . v \\s\s s 3 SR Ayt Yo A prridisseess ttrres o v . e :
NI wT vererdes 1 . . RS ) - SPaPPPPPPel -—rr. s
e Wy e Sz s 1 W A SN Setatiezatizes st . .
L S Nedevrereider ¢ Vs ceedede rre o ) O, ’ .. ® ) .
.t A B N - Jrsed DAY (Y ", \s 4sssdar ves e ses . .
DA Pay A T P ," ,,.f..“v T, s RO . TR “ft“t\ E . . . . N
M su .;:f..;.:f:f‘ J,. .v . SSOSNRS \1.. are .s\.s\. 2y s e e -~ H . .u.>' [ .-
. EAPAS \\\ PIe L Ver s vy 3 o .-.). ‘ b <4 FYIRAN, o ", A I v e .
. .. T R MR BRI by . . ytaene e 3.0 . 3
S e P Y S Y M LAyt . ' P T e N .f...z.."/...l.. -, A ST S e I
APV N ® gl t..\““s““\s * . = s voressddd vy AL 8 o NS0 pekessies ..,..........,. . \\\2\\ .
. . .s\s:v ’ B R AL 6 Lot S . . P omt dee et . s.s“tw. LI L 25 S b | -;r Ty -> ).;s\s\s\sz. ’, WY ssssdel Mf.z . P %
Spl Y yl s\s\..\ R N ”uf.n-..) z.p\ \“. :\.& s . . s““ xmhm' N sde o b = S ..f:z by A i .\.sx.“:xmav v . . 5. . ° * l .
A et e, reed ased e e Wt 2, s e T : L rrrrires . K 222589358 3 iaaae : K3 . K : [SY S : >
T A < MR et s it ,.:“n.:: S il L PR s e :, .
) vrrg 23ard e s .$$../«. _. W\. Jred Deege weddY s. : Mvw 1 SO0 S L L egge Y w w~ .J..J...u... 2 SAI2dee Do w (L - " ¢
A8y one ", Srares. srardy cre . A gy leeed. e seeed ves e d 1o sasdossssde o N .'JJN m A sast\?—ss P " vw w P 4 N Iy e
ent o ) Vo o fe t0a .“a-s. O R S . yee (20508 Tte 2 w oy R Y S . R R R .... 2“““““:“{““:{: s.{\ 2 seees st ws Soaadaae e . -
S TR s el o ,&x Phtew N i vese o2 LIy 2 4 Sy, s Ty Al 1 | T Y Jedidegit 0 N i S0
M..\ 2,0 -\\\\ shwzuzf.u” ."wf.f jarard ..f)-v ..4A. 2%, & s Vs e 0, . ‘. ey ¢ v..zu.\ Y e AT srre serrirre RORRR o * ." M“M“ss\s\\s... aanae ../zzzz . ATyt - .
T ’ \5...2\\22\ .o 2 eded varre Nt vzc.. \\\{\\ C ) C.........N p ) w.:.sn .nwﬂ.; AR Wyt el ». “ s cdes g ogh o s .
. 2 ) C | RO RN ‘os N a2ty s s Frr N o ! "
L . . et . . . . < L, . s N N ... ... ... N S e e III.II.!!E!!llﬁ]]ttiil“i"l}! pr—
L. - SCGCQCue g . .sssV\\s\.s.\ . [ aadd a3 s . b \vl.,.l,..v!s._vrx sl s sk ks B PN PO .- o g B . . . . veerar vop
N ' “aiabaaaas & tttt}"’;lll e r N Ay ST v, v i TR ‘ : ~ S eee serese VN e
W ot T pTmrieeeearay ClalidNN e o WY, . . ) R v; et 3 A . e S rr sn’ s R SR ‘
" 5 ‘ 'y B O e e ST S Jreadeal ! “ . v..‘.v ) uV ‘.s s 22N . . . . . ) e B e el
N (LR R ot NNNNN N A e e v orayl, aosfuy s.v \\ Wt T i DT o s 323
. %) B e '’ EEXVENINNNY e iy " . . ' ss\\ 1 Ay et . 4 \\i?..\\\\\s\
BSACAY e S P saaaay . sea S rrrres Shu e “h RUS TS 2 t\w&uatvﬁ: v W B . YA
o . : o gy e Y St A apees R il .v R PSR TR T o eARY 2o
» NI ., e et s e \v\ss . ARSI L84 PR AN SR
232".3 ........... o W v oY /. e . XY
Tt T RN ' . . R TEN
i /

. o NN T e o . s
. 2 ) 3 AR LY W vears s
SWediageess a8 ." PATRAYS wpdepe, ied . oz, sz .
sssE N GO PR 22t et
e - . ) . o L . N S S srgrrrsde . meo . . e N
reeatd " :wnmwsu ~v/v\v.v LN SRR X H S L .\4\.&..\:\ .sr:z;r:h: ” o K] .z/../.....u.f.nzu 20 eddsigar. hodlr
. L o B o « P2 Plapss v 2o LSRRI IR e
. mwm..www ..-ﬂf.n.h).. .)-.. wL doss .f'f'.f.“. ... IO vrs dedysrres v vv. et )H/ AR .( R VR N..
205 .. "Nt trgllere 02 TN e s e C s A S Apiinty IOIY SRR S
DT IN ARG Y " DO sp y verre bed < eraga s L A R "
' 3 .h‘"M.u..mtw....“.h ..s:"\s ... % \\s \\. Z, Y ] VA s." . .....\.. e s \.
s srrrs ’d el 2 e e L eleeee v SRS ', oyt -~ Y
AT YY) »“vfw v :v..v."ufr. “ «rh““s\ verrre L ~s RN Lo A ’ . ¥ thanan \\ L2 PR
.C.\sl““w. " W ! : xv .,) I RS u \sc\s\\\\\ e v
$any ....v R X . R o..w\ k
N ot el .
. 2™ v

iy . S s . .. H .
. v . ;M.. - ﬁ' st . o s CY - PR e e s . . e
“daeset o $~ s.,..m.......... 27 “.. . iy “ S \..t .\ttt; T ey v Ve
vz . . T . — . it N, AL W
f) ASELCCONRO O N b, M dbd ‘)!’I’J'I‘FEE‘D!l!ill‘t’k’.‘l':“‘l\s‘.: A AAR & .1-_
N FPECRE RS F .
. -ﬁ L4 L2/ - 24 ¢ 0. S8
BB P e ot \ RS
e DI, PRAACLSELp e . . 508 are “... K
..vzm v LY “m“ NI N N . .

. fA... . N . L CEN I T [EENN ~
A G atet M . - 51 Sl DL datgaaat R it .Q:.&.\:u.:m Lo e e

Swvdze ) sxanmw~ ..f. A .s.u..“..t(\\ . " G T e - s..v“ R L R LS ..,.”.;f.:.ﬁ/f R " \ . Girrere cree )

\\\\\\\\ .. N . ) . . . SRS . .. .
L. i Lol B ) AR AT S ARAL AN e NS Niibirapidieegtl 5 uﬂ)/ e 32,0 ..\u - NN“H.\“““““. : R .
4 . R S e v, PIEe g Y : R : .
. R e \...\\\\\ i ¢ . Ctesrrries gt PR .
iy ~ Wy TR iy . Pesrrss ' . s eed Dess PLNNCREN Y 444 .
vv./ . b R P -t ‘ot ‘nﬁ.t e derrrres - daa doa (e
., . ' . . . . .
sa0¢d 2 Sy,. s ..$,....:. v X : L Asaaaae VA . ~ . TP . LI DR
Q:.s\s\r:sar.\ » www R3S sﬁ LA . . e e )
. el . .. 1 i . . o : : : :
. . . . . . . - '3 . .
LN ’ \\\ .-“wvn " s\\vs 3% v :’J“h Sy o = - . s h .-v(W\.Ib .\\\\\\ “h SRS At ).... \\M;ftu we
<, . . . . SN SRS ~
R Wi ARy, b wm::: =, . . . K R W it e
LN LR SR sesangy) i ” W w.. 5,,.5 . .... ; . “2e SN 34 ..3. R 29357 L &0
2233, vv:v ..u: ergNIer s ) v v, 1 635000 vv? C e 2?3.22\“ a5 3. drrgs tar '
s e Ut vvw p ww 2 ..fw I NV eiiqeqs tresdecae . prav. adel L w “.u.. s~$. . ..s. S E
[EENN) Y e 8 N . R O] vge? B .nfﬁ.nl e Yea ss\s ss\s

oy . T B R a. . et

M eyl
(R ]

o waley ’ .:. LN . . o ., iy
M \s“nmwvn“sw RS 2 et s.J( A \»\\\\ LI W u vared w2 >

.\\ (.x JRlreTes e dds e S

'
. . i ..
? ...nf..?..:.....u....\. ~s= N 4 : . . . L
. v SRS R v v v. DI srrreres 200" 2 ..v.. Y .
. Dl . T4 \\\\\\\\ »* 2 4 -
.. ) § reld Vesd. . ’ .,...o.\\. Ao ", wvf..f.. P N..h o o0 \x\-\.“ux“uux““sss A a;_).(..sss\s..s 222Dy 0y IR ~ s\..\. ? ../ (RNIT: ..A..f v -4 ' ..
o NS RO TIP R e IR ] R R FanvaL "o _ " Pt R P (N 5 R il . Vil b
e e ow v . .
%

SR ,hm.

s

WO 01/96621




PCT/AU01/00696

[ Hd(lOIH

OLL Q0L 09

CA 02444104 2003-10-10

WO 01/96621

“ - : .o ' ! PO 15 a0
e feis RS S 3 e et ' v sesees . . . ' ' Ve sl vee nan
asd o P I A it g tat Vs o A R I I o ..wawr;z;w..". o s usms“““.s..s.wvvvv ~v-..zu$n oy .“.nw..sv A \R““wtt . : : R Y ’ s ol GoLacder ...../..C.. . .
do Vpperddes . \s\\su\s\s zvvxu saaae ;.f \\.w.ﬂns M.s s\s ss\;} - iy N . ., ¢ ““““““:“““s\ ase” ¥ u A 4 A . K \:s..v. - ~..-v ..u'..'amv..w ~ u RTIC . . . e ) . . Vs . . v 2oy ..f;,. .
/I A > o ) ’ . A N A N T ’ . ANy evyseatdy .\\ $oh Do b vrsves. . = ’ soe Lo A
Vorprrer 2808 O PO serefe,’ Yy Y ) s2e vt wre "W e N 4 , ) . RO T
A . 20 ’, ’ ] . . o * 4 . . t - ¢ o Pl e 2Drriri, "y .
R R N LN Vi s, P ex\::». R .. .; AT b S e . s .
" 05, oot der, Tk tee 2 e P OAT L ¥ P g b Y
doserdes . ISR A ALY Lrazes e rerd eriies /e . y Y A ¢ R o yta 2 R 2o .
. vw derr e e 2. T dosrrer . . R Yo Topt S .
00dddds0e0e o Py P bl AR LT VIR r2ed. e LA . PYTIRIDYSYYS M V] oo, v
qeerrees . 23dere. verrersssres P R e . o e i AP . . . 23 (I ) e e . Ve
W rtririsde P LTS Py Yyl WN.{ ’ toa do R - a 908 " 2b%ssspeey oy " ot e 4 . - 20 st s 35075003 e - &
Yerses 2 B R e s s WL e, il 5 Rt " . L Larater PH I e Ay A
.-.s-.s.“\smm\\w‘hmm g . \.\\\..\\n.“ 3 ' " o erddess seree, \ “n\ %s Yooy W srsessreede. 1 3Y )
¢ e . LIRS y . . a2IIeddrassdese T v e S . ¢ reg tderpes RATPAASRRIS AR "~
.?\\\s“m .. ANt a4, . . L S R L e I S deeer ..J . s \} 2355t PPl e sl e e
R ms Ay v " ..1/ F il o NeL Tessssrradis 2 Seess v N, :.v Z BRI }' . . v ory Vo . e vrrer dradde ."v L0
320 220220, .o AN R e - R T T F TS ARt L ; sl NP e e el . O AR e
[T " St Ay SN T Tr o oot YO i un N s S ~$.Hum, .HN ’ ~ (pedee assbi. » Mmﬂnun. R
LLEE. S (SN {8 s . LAY \\\\\\. \\\
aaataaan . Petasrrrsrsrsride Vo » m..WN >0 wdde - o ~ww:f
CALEP PP P22l eld (08 . . - v e )
. J\(.. R A AR fuuf e e {22““22.: v s be 2 . P M ,mf.u 4uws,.f ”u.fv [ISSEEerr A cerrs ..\..\s““:.“n\ 3 .
voepedeteiercers . . eaies . b Ay A
. . P oA .,,i..u,,.",m.... g LY Sresscess s save .0y ? e R T N N R AT, eyl ' )
Ghe vl soossstpsasany by M T 0 sdese peee. e 00 ..a.. PR o FR Y Y R ~ RN (A XYY MRS PYY N areg IR DAAININY N ) L) s\ tlmrarrace T Kepess o
) LAY A 4 saasbananay ../f/v S 0\ oo frbeede cre WL "oy a..u 2t 3 AT NP N bl srrires ..,u..l,~/..o.1¢..v.. . o T, A YA BIPL YT MO OO MO IS S i vl . ..\\\s A "7 - N..f.. . .-
EES s farisn s, L D0 e e B i P W Ma o ..&“.\%.ﬁv.“aa b s et s greessel” . I R AR R T e i gawt e A o . he T
P dobrreiies . - o LRES) . - Ir w.... . v % K N " P ‘4 sde ° ™ - — l.l — b, Jb. DS, ‘ﬂ’!‘-]i l!lll’ o .. e A SV — —
<% s pele sed oa poresies TNV S A u MR ey -y s iy L K AL Ol hli..\..:l’.t @ !tv}[.c \‘?.\.Iw. w jhl.il. TR TV s . gy - W W Sas e, c’ . A, . . " g, g -y -, ‘Z)n).l’.‘i - — —— ] . M, 2 Ak Wb WV YW VO ; vy - T T o cav en .
T . ST T O A, NP . e s ., . b !.‘c.n. T ey — — I}’;.‘?)‘. WA, R T P 078 Ty, . et 1y gt . ot B .222225 2L ¥ ..u S LS A smf “Qv .
. ts\)?ssva P “w?f * ..,. ,....."...... rd Pedegegese . g L ..ss.\.....wws w“»mv RO Sae & 00000 est e 5o v ..... IR B > s v S \ " ..... Ve e e we Y . - -
rp reeed cesdd I »...\..\.\, . < ws b \\\\\VVVstwv 7 A A et ey 03 - 3By s vxva TINN - .« awwv,z. u A o varse weriese 0 B .
P SRR PPN niw PR P PIEL SN R R E U M Y3 SO T Y I ' kN s\“»“s\“s\\\.‘ v .Y).. \\\ Sonteansy awss . ',
] . RT3 . \Zts.:.c.. ....Nu.“.,.uv,.. ) .....? : b ;.““ts““““..“t.lsv.ﬂv“w..a. s, rress5,000 : . s ?....\ . X :.:.“.s (R SRt - .
ANNLaL snifthhtins . o .\.,.. D% L Y -.s.. ;/ .P\ o H
M e el 2, . '
S P e AN, v ST R NP 2335° O : ade ST rv./ e Vo Seorsage - . o e
4 e ..s. vor. Lo, =i PR S TIT Yo sssssz m z.zz;;e ;;;..v.. W »” u_ u\\ .sssssssss“m » Rl e 2o 20 . ' s '
N : ) B .3 uf...... eededer Do , . RSP .... ........... ! , . sss\. .“wr:s. M \\ s w . vy . .fw " .- . e w5 . N
o LR e * . e ,.. o pdprrirer ¢ B ...w 2 .s\:.sw. PN, 4] A w“w wwv 3 ; IR i snt
PRI 1 m“ Y e rerm s et Y e ,\W PR 2 \nw.v “ 5 - cress :
. Doe 22ddd el a, .,........ Crrrrrrt. * . ® e Py s\s\s). s 83 e
s DY \s\s._\sss LRI R LY ~ P T ] 1 . . Bty L LA e
DAl R 2R . ~ SLTH .22.\22\\?.?& an = eSS e
aly. .\\\\\\\\\\ o Py PPl . “ s 2o .N ; : Ca— . . . .
are aresdes L . X . .- . . .
AL v,.u”u?”.,,.:...., 4 it REEEE e ' \. ’ o s, . : I N
RASLLELS . NNy (4ot ddd I 14 » . LR RSy | . 2 ‘N, & . e e g . .
23077 I g ¢ 7 N e N2 0 Vu. v M. e, 20 A B .:f:MHH;J”u “ -s\\ \)\ cars. . -~
s & [eeeereteey < e ANSIAINNY : N A . RS A SR tpreree. @ . .
RS O " 2093035500 .lss:lsn 1Y i f.;:uv;uv..”ul.v;.a .... [T Lo R ) .A.M../An”...."uv/..u”wfs S, PO ‘s it ..." R . o P
..z va.f ; W . K s.\s.\-)““.s.m.cx.sxsh“ e L . . aai K ....C.v:...fv ] .vx e g qrarss. STy e ..v - . A ot o . . . . . - ’3 .
. . 4223 ] g e T » - ? B Vo [ " " . L
el 2 v ", PN rsrare, b R " , verel cer : A2 adt 288 W — o s s p—
“fa, ) v o e va2d s 3 - . . Y ’ 20l e M . e AR | ...R. .s-s-‘;!’"t — . ot I-.lrit‘!l’l’jl&l]tlt.lrl}"‘ l"l]lllt o —
waa st Y .2»1..2.“ s N “an Py I,Vm,lr.v L.rs.lr(:\ .n..nN\yr\,Ml,\Ihsuilf e YA A A, AR T, S g S e s e, b, e, e, . ‘. . A, A AP PP PP PP 'S AR 200 cardessead™ g NN 0 h w4l <ok -
I A o s A e, k. b s Bkl Nl Pkl NPT P, . S, S, S b, . P o, 4, WL aas. 2 P " : ~v......v et L m . 5400503, . 0iteeatel o . see . s - R T L
’ -~ S " © Ay 0t srinadarsay A Ay e RN PR . . grdredece s . o’ L L ~s o ven rrrrd 2¢teiCan. gt ERE Y L " y L.
. PR RN . - s\s\s\s\s\s:\s\. (SN B . se ddel Do cers *aar B e o & - g ey Weder - e e v d W, Sdeersed arivez erebes AN
2 Yo . 5 4V ararTi -~ LI W3 N sqeeddiesdeds o fe 0e 0 - . o * ., annag 4G . v B S0 5 . \..\s\s\s\s\“v: ’
A -, LECURNNY oy . . e . ) o . W Nerrrrar crrs N
: 4 - . e AN gy S sesedbes Verde ceses Sop Ares L s3%t S .~v4v0u.t.. ¢ ) : ... oy . . s0ee, '
. . vacdazts 3.0 4o, ..1.......1..... >) 2dory srrsd cerrs .s\ssssss 5ee -~ 25 e, XY R r .shnh..ﬁ..~:; s PRI 3 w ARG . . e . "t
vy W' uss:. EY RNl R, v N, . R .sss...s.s.. -.ss\ mm“ y [F IR RN v . .:v.. ..x..x. ’o o A NN . . Soden \s\sszﬂ .
Al o S . e 3 s\. Vore. KT SR o . .. " R P oee - .s..s\s\ veed s\ 2derde pss . .:v 4 .. .. .4 v \\nav\s " . ir] el o> Verres) .
\. Vededesessde' b . ’ e Ny ) 2 A ) . (RN v i TS K des : W
. 0 ) . . v e Vee 22020000000 sae o rrerd
. el Y g el L nd BN a&:zz. 5 B e e I e Tt e ¥ S
R gt 3t ® . vv'fv..v..v...... Hva\..Vv ......”. e $2. 000 2000y Cos A.w $.n BT . e \.\n.. % P Ld ' coa S,
- g ..?55,...5. . AN Ny N.r X asdiregddasastarig :v 311 e ) .s ! y. RN \\\ y . ) < e :
: e "% 7 . R 't .. LI RN T vrrrrreeery ;o . 9 calt . o ' Y oyt . . . Nee g NRANL SN
e " ) ) ‘. v
K " R e I .H”H“H”f.."f...f...f N v 5 ..\..\“usss.ssssss Lhiranaaattee? Tyl By . A v\ss\ 2 s.wus“mhs - v ’ LA
. e . Ty e et v 0L e Y e P Y N \s . P s reees, . . v
‘a -~ : ) » ﬁ ./ v m . ’ Nl desidess \ 7. ‘., » PLLLT PLP LIS .-~ e ) \\ \s\\\ e
.. . saestahiasas Ty sy ". ST deeddessdades 7. Pt \nu. 44 .n“\..“\\t“\\ v Vragdodissaties ) Zz \.\l.\ txst
. PN P S : A h : L Yo ”
pAa \\\.. .. % {..s..w“s..s..:? Y wssesti, XY M o et o ¢ gorera ¢z seddesre .fﬁfauan....v.
. P L piprseees, reesd v, DI et YO sl 3 oenne p—
m \.A.W /L Y u“M\\ . = .fu... ) LV e Verrded ‘e .\\.... . L2 dmidrima .
.. . e S . AP ..
.. Y e . s P TR i ) des st
'ff..'.. JJv' ar, % \\\\\\V\\s\\\ .’\A g ey a AR ANt e S \\\\\\\. LS h . rresse ‘.
zzzi..i uz e s““s\.ws 3 " Y » Y s\\ \s ssssss “ Ay . . Der \s\s\\\ N Jlfu..:;sf?vv: Voo s . [ LI .c - Ry
* III- - - s W . . o e . % “ . - %
#ptitaid NI o ety a0 VSRR X S i, - O A N Vi e : . T
rediesderg i, i W oA AP whrs \\ ’ . o - g " Feder g0t 2 AN BN L ___ b b P A 1)./‘ Yoo o ll - —
. u.“.\t.v...w“vvvv' e .s/ s\Rs.“s 5 ”..H.”,..uvep/h)s : t\“nabw " 4 b I;ITI‘I ﬁt‘*li&ll‘!“ﬂ‘prr.ri.bhltltiti,’!:ill...l...lllo-ltl'" Ic._o .. . . ..I'I‘J __ t ¢ ~ “
A . « s s " T -~ o cede. ve . *
ot ot e rebowctooet ?ﬁ&.lilf&.!ll e e o e y 2 rere ' i e A
" oy $~... vorrrrrsdd I : Resabene ) RN :“..J " pace. ..“s-\ “sde. ’ : v
. v K . glaacs B S S ) P ede . « e ° .
< . ‘ DO e (744240 wat . . ML IS , ) Ay wEees
v -rt \“u.\u.s\“wv“ wsv b . o s v. ..QIJH e \.l “hwT . ¥ .f-~ e u:u P . .s Siaarace ¥ e ACAA rgreede. ....Hff..ffff. v “W\ PORSERIEN, 24 -
L] " ~ Vors % " - . ..f:..t...f 25 .. L UL RN .. " CURN ~.. R ere 42dedededesmd ¥ sree s... YRS SR b Vdeanaltt ws..\x ...A..
) derdeA ..1..?.... . . ) ey SN L i . .ttst.nv ITT2L MR W PR SR AA ¥ 555, \ ,.,,..., AR .a ‘asesirs AL -
B XA e O S Dy W s NI ey T T O —
2 Lanaaaaany Si 2220002 09300074225, o as " e ..s... a 1.. ;:;.. . :f . .H.s.. vsas h, . .(. Vo0 208 " doe ops CPPPle s 2e- 3ihe, 00
P PCTRETY IR 55 PAdsrsrrires . st .?C.Ctt}..:. M ..un N fuw . T PRI v W Ve vesd . G000, T
et Frr s b srdBesdeds ¢ yedesededddes ~, PORESY » . s "Ly ot Ya o Ts s .. - 4 .
P ST PSSR VARl 114 M Ve ddisdey g 3% wnfn~ v EARNRRETC oo Dl y ey of .r/f/f Ly f/..v Jded Vovee v, e " e e
e e ramen CTAGE 220000 2 gy ob N PRI N S e .. e, ..12 -~$$ DAL — .
de i Vo srrrrmR DIV Iris 4§42 . v....s ,,.., LTS TR rreente ~ s AT IS . eres ver
S Tare o, apede il R A S 3 ? e I o ? e = R e e
S UL, w,w.. L 020300 T eeressree o3 R R12822022) W ", R R i . et e Ay rsd S .
. o Wy, » s 278 vt Dpddepidides . b T .. Prsree L SRttt
%\\ 100, PO .J.he.hvv.g.. f....z.w,. \wv A for, JASTHANS e i - N ot et : ' aae s > \s s r ! Eay \\
d B . . ’ . et % a . aN, N
¥ - ..,. N n ... B R t.t. e “n; .ww“vsu.ﬁ\\.n“\\ww,ww,a,V " H.{.,,"v.... “ " \s ;Sn..?.?.... b Eatnd s » s v vy
. v v.é "y ...,IMH......):. B ..\\ Joo ed a .t w.\svvf:f zauw 0w rege? ee 2 ..,.z.w ..1.."”. ...... w~ A 5 B AR A ....vf:f:f uu\ssssssss\ssssssw,avv . . D v rse 1
oy % % e 3 ol e e e SRR it 2 2 RN oA S elronectee g G
serss b £ W T LA T I N N I REEY 17325000052 vawm R et d b \u.\ :.{\s\s.\. s.\ .. e W
Bilesed 222802 rrrre o ) W S8 ......,... g TR en ST v m RN ,r.u)..nAfi,)V.\ SAS AN Cateien 2 Us\ VN . s \s .\\ ’
redesder Y YV - e R W ey 9w’ <, - DA PRSI MEZTTD- 7L B AP s ::.\s 4.1 LA, . seee S0l ] s 3 . : POSPOI e % ~
ae R AR N . Yy e 35, ” .,..,.,,.....A... ..a.n ..,_r}.w . ..v\ \\..sﬁ..:\s\;\. Lo KIS 1L il AAn R " H«.i..... .\f..vx'.( - Il. -y - v v - ‘I.\D .L.I. - b e .l e ,bl b”..bo..’ -4 - o wv vt b o Ah A aa '. &O 3 ...0 +fre—
% s .\sn?.....ss.“w il byt A 25 ql.ql\ql‘\“n..l.... Iolv.rn .bl.l..l.l. lr3..'30?...'.;00'sl.\.lOrt"'.""rtv\‘x'.“‘&lqls..l.l..l-lll"-tl..llc.ll.lo.l"-.. ql voo\...s e -~ . b . D as I3 430 PRSI S .
e A i e W e wp b A kb, Sy - l’/’\t’-‘ v ey IQ,‘ w P \ Y dyrs, \x\s B IR O B . ....v.fff WY S \: : ‘ D : v aadaata e ’ B L N, I < Lreh e e, ,2- .
P Y ot} \s.n.. LM P 0 Py \v\..\\\\\s\s\ \s\ssv “Av et g .I. . v..-.\.. - <, - * i e ;f.~ s v\ x\ \\\ ederiie vie . ? - . .
PRI P P .22» by \: - \a\ PO Y YA X \.. 2oed s W e, T .....~. o PO ST S u = " ;..." W - o s i . v o - : .
: . RO ATR..A ..........va A Rl e m.n Lope vere : v SRR N AL, % . - . oy T N v
RPN 2 AL T vpriere. u L2 MR, a4 saln Ll o : > osad, s\ . .
. e p \.\WuRRAQARRP ' % e Rt e % h\&.. sy o S RO 2 ! R AT - " -
. LN T Ha o e ...IJ RN 4 Svesers .s-s..\ . €0 aanyasss ..4fk~. el .\\\w\sv” . . B IRAAAES LR 5 . Y eseres
. e Y . s 3 LA (RN veeaeFesdecy pegep  INE AINEIVWY ..vv.. Pl SV Dsrrdedes vespe -~ At h\\ ¢ ™\ *
’ y . AvaA * v P20 22 L0t trytanes, Henaata ast?y & AL L ore R A - R { s . . .
. . AL LR AT NS P S T A S S e e R AL T SOIF PEPY ¥ PP Y Yl ttt 2. N A . .
. PO (A ? 20 - AT ANy T Ak M R RS TS YT - tttvl S are e . LI R
i R PRI N T T 3 i3 :: wnn e oardbln ' -
e ’ . . % . ' Ll PSR - R
. . - I - o N - B I K .
! ANy l..y.v;./.s' Jsu\v . ss. . P \s\s“ St ...J.nn\.vsl..\ : 22323 vrrs
redes L TR Sy ~ poep it Y o \ s f, K . R N T Fedrigdesss :
n“ w. oAy .$ o sog0e ot VL ) N g 1L ~ ..2..\2“ ;fu.,.... WO B e . . >
. I T N \..s..mnaa RS ’ ’ ey s“ ,A.;, . S, . : us..s...s\: 25 N AN e ...v.. t) [ETRN
”,,,,.x“.,, S 4 K00 . i - rpressresn SRS e = iR vswwv.v,“.? L, s :
-y v;v;;ﬁvvﬁ;... k ...."\Q o N A s A o R e \\mwv“vvawCaquf 5 i .u RIZD R ROTRE N wv b, ’ \s.... e 123 ..s. DR . Nt H..: :..Cs\s.s: .\u ..wu. .
AR s ddessdersd’ . ] re - r. . aral ot yree el o .
=3 - R eh, A \\.. .\\s\\\\-s. : tn fumu.l I ’ v.a\..wwwvv wwmsw“w./'/.. PETes 223373 392 v d' .. ” sv..'f..h N.l. cori, w "9 Jf..h." ... Wyt . ._\n An . .
. pe o X i . .
DR u : v pacnead 2\.~ x YR LA e 253333209300 ..,..,..u», ..m.::::s& e .
. ) sosp terts sere
...../Ta/.. At 3, "tredve g w“m. o ttu AH, :
108? Sahra ’ 000 &  Sesss o v crrs > . . wtbe s s .
s e 2 idirisase. " .Rr.ta I e s - e ey e -
' A AN A N J I‘s!!!!’!j!j'!‘l]l‘ ‘u\l we jwe.
. AT s - o3 v‘!”j’.—.dac..llclI'.““jlll\lwl\l“!!n!ﬂl 11......\ a5, 10es Tperg .Rm.. N O __v n v A .
RN —— X s . N .
ﬁ TR PR Teanhe o IR R, wa VOl oA, e 30 Y f L N gk ’, e e Baags sl \\.“““%w M . LR I P A .
N e . IS e - s v . 2 : . , 133, - - oot LR : "o
S 5557t ss..sssss.. ..zvzazzzaz ._ﬁf:f gs\.s..u«s\s..sss.svvxv Sy ’ iy et 5( LY@ “ A 4 ...v..v .I” e v uv.. . i 72 s\?\\\\\\\\s\vvv sRSS .. des2 s - - LI T
.4 sree \). s tede. o§2 o2 R . .. [OORN ."..fl..a....azlza. Vaas. via. ssxsssx.sxs.s : . o a ) . . . s
R Bl . o \\.:\\ o PRI YIS LA A « 4p cpides . A
. Fdrares. . vecrrrers Beaiias . - : ~ . o
: “ w ity trrrees Ly o . gr s . . e e e
ararsirasit - g vert : S v vrace. rariissdd b . : IS oted
- v Nrasrsdsien . . . . . . o +S 3 A . voes " vrrsgs
vamd e’ Vhesds sddas srssl . LI R R B PN Soaat AR SN e N . PR S Lo Lo L L P L > ¥ o gderrrrisisd,
LA TaLe ' fPacRverd o, ) % PRI B b vrsrpiereeres " . XY I ) G Vearait fongde
Yordd ¢ T desdedes. - R T > . .\s\\\\\ D sree . 2 e \“ 2 v
3 s J¢ Cobekidads . . DA ' - L. Tz Bhadi i a e > 4 vreie A
P P :.. . T, et . 0000300002,3.0, s . : 2.:.:.:..\..
) " e e s 2 0 N . J agel a \\\\\\. R A te
¢ A aaga il . 4:4' ;,.;,. “y ﬁ. . L A cal s . RO z .
s\NVlzv . /111,..1,.1,.. “ .\A N L5 CI 4l gers LRI . J”,uf..a..ut“/.. .. - vs..so_\‘. v;lllf. .\..J:f: A 1.w ...\ o. . .. .
(5500, remane Iy LR PP AT SRRNNNN AR Wi PITREEY S e B . R
...\vs\ e . ’ we Lt - . (S LU o Sptea resess e T2 .. Sy sy A T . . .
i : . . s.. o s - Saa . srede. » " LR S ¢ Y desst e R
\\ S /fh 0T ... ) A..z. .\ oor IVI,I,I.. 18N .ssss\svs. > vad 0 3 vsv v m ¢ .. AAAA N m
s o vty e " 'S80 3 ATinT e . : ¢ s e e eaesd AT . 3 Jrdes ese .
o ) B TR L T s. ..f,.fv 'y ? -. Ve 2Pt srrrrr & N .v e DY PR3] PR . y
. s i . .-.)2:. S0 s et M pedeseedIeIPINHNN . voedrrrred .:.C:::v,_ AERN . . 5s ;.. . \s RIS .ssv.“wv ROTRPT \r A, s
. 2 i L .v..m PR 1393 QETeeetataly §2 Yorssdiees vor e vpazea ' LR . s atyyae. ~\~ . v s . .
[ TR s < P N, - IIDsrreed S e e DYV ? . e v RO 'y \ /‘ .:) C Al DN . 2P e
" rores Can aTeN o8 S A EN I ~ ~ 2 rees o’ “ . /l/la.. ....l V/ - edes ~ o
P . J,. ) ket s a ...... ..\\\\\..\\\m.\ e \ \\\\\\s. Ly s\s..s\s\s"... a8 gie . .,I,Hf..,zz'..'..'.. e e St e e .\s\\\\ ,2e AR » bt R . N .
’ s, "l lrvegereds X . MLl Ao ¢ o u . w Y ..',.;,. f . LA ¢ ;oA v N N » . n e
s M . g . I P . .. . . » \\\\ ’ v, \ - - O (54 5 2. rril
I : Pl S el : o~ B geke agdeeel i . P TR VAL R S IR LA 3 o L ARSI T S MY 38 S 2

J.0L




CA 02444104 2003-10-10
PCT/AU01/00696

WO 01/96621

3 HdlloIA

/6 “IN
0cL OLL 00! 0L 09 09 0¢

. \\\\\s o .. X . — n - -
. . . -y . e g . riea . TS V— T
s eeess S . . Ry w . . ‘S .. ~ » . €500, verrrdegrrrecderered ) L M nf 3 avaaat . e . .
sorareesizee . 88,087, Sk e oe Yersdd) e Can s sy .svav v . o wadacy ?2\ \ss:m\tmmms\s“. m vws m : ~v~»-..$$$f o W gz . 2% gy 230N v LT ;e e _— . e S .
7 00 5700 e VN VerrrrrresiNeriis o . v Bt ORI TR A 44 $.5 ’ w POeY Re e . e . Vosrerdodeln, 3 R H...nhfv N A w.. nv 3 E s ] C % spesa ' :
e % witiine A e s u“ B e d gl IR S S B NPT i v L AT A AR e Gedie ey
. s .~ ..o.f.. ] . ¢ 2edrrradededed so M . m e “ . o Xy . . v . (R . t e .
L riteers B e RN prpesshssaases ::gnv Hh B i I T e R : ol AL Y iageen, o
k\“s be e jhan peeaaspiiias . it ) ,v RDASSIVA S 4 M 2 - ..i...,. Baryahastebates yeeg a0t o 02235 ,0000008 ot - . g M ,...s 0 v AT, ¢ ed UG g
ey u s EIPY YRR AR VA S LI B P DS Y ’ i “mvam ? “ s..; Ot T Tl gy nprh . S vesrrredeses oy e : e, > ' s e g . -
22322\\\ RIS A TR AR CE m..t.t.t.....ﬁ..a.. IR . . [IPosang 3] v“w N 1.. ST M : RSV Vo K Rt 25 . e . $ Vg
A NI N. I R, AT :\swvvv, AR ARRE ayaseaRaT Ty e S, e Ty segesssrstarideds v Y, .. Ay Attt N N R R I I L T Vaatt e, . s s ot
\ v op Seede S, ) 3 EES m\ S A 2k m B A b .. et iy s..... .v Mg, A TSI LS 2\ o434 JHsvvt g B 20 o e e LR e M N R 2 S . - "N ~
L ~.\~\~“ ww:vvvx - doe ..sm .s\\ Ly B0 ol e - ety s ARSI TH - et s:. \:““x d .s\w \w.us“: . .\u“us R wwwv/ L300 vvaf/v/f fuuzf/....f e ' P g ¢ v.. Lo
' Ferbbephis e a Varrl ggees oot . waanes 4 et (N L L i “““.“2. 2 e w:\“ws&w..w..w?.\swls\ ) Siatar 2 e .
. . R I A . B o . . . . . 0 o
B rreesrerrry iz . DY \..\222\::“ hes Rt s, ' L R L A TN Y . » . . i 230
s PP 544 S . b .\..... RO T T . .3 . gzt s\.“ S i . 5gen 203 e IR - Ggr  cessirerd
gl e sdevies « e Po PEPIIIIIIIIIIIL . . X - . y - . [ 444t ittt L o | deree -
\ vop retrre oo ' Y LENNN AL . e ey e *dee ot A4 Laaena s 4 R N S M) . . /.. 't . ..- v S 80 et 0 DS e SNeetteesaidisess : “iis RN
: veral .-.s ers . dddddd 3, 3% o % IO A T 2 My Jz 2 . . NN s AV s ddrres . . » ety s . - ...\s-.sss. e, \\s\\ms e s . ; » srrir, o e
PRI a 395 sest, 800000, e s\W\ PR v.vuuili 'rJU'rH“v .(-..IH ../ ..H ».u Jleeqedesedeciiiis “\rhh . 333 Wf..w; (Sd o .f/f/ a0 ﬂv \.v v o Ty ‘ .ss dedes. 3002 .s\...ss\s\s\ e ..';J;'NHNH. ~ = & . N, . - ¢ evretdoy \\\v\ I
¢ 0 . . . S . N . & . . . . . . " .
e l.rolrolo -y P I(I;‘ e g ... ncvolf e g ..q..\.l.w..l.‘lulol\'..ﬁlp} o T g ey LA A TR R ttl.t\l\ﬂ-\.‘..ciﬂ\.\.n.:l\c\.\h\ln..hv reee Alwm S e T s SRS, T G, s L, e S e AT s ..s.\ r )N . AR SN ““w“\“““\:.\ ooe
. R [ K0 I R 5. T R T T s VS . A l\ro..lc-l-l Iilll"'! . et as A uy .c.l.'.ln'...\l Illll.tlw[q.[}lt}g" l& .v‘...‘ki. ...l.ll. - At Fee vrars
T FE P YA 1} . “.“ ey ..v..,./a..u..tx IR o g EEECE I .t.““..n“.&tt\ 222 d D Nppssis 32 .:::.mm\& . >..$$.. .(... o0 Oty W g b sros s ssbserge .\tm ey v\.._- I!...“ ' Il. " - . I?u...!..._o r_o .._.. e e Sy .pt,.io “..l !.._l‘.ll..,l.\lc{.c ‘_o...._o ad u.._o .._t.lo Wb s ghp el N Py s?.o’.l.!' e I‘.«ttv‘.vl-.v! —
s P ceeciies o g des i SN R Ay TN R Al ey ? PN TN . g e L N s e vl N TN NN N oy " AT g Ws e e - - orr . -, i T et i . S Y e Tae,
. - cerrgrsdens P . T ..H:f.. ..f. RN ..v K TS T TR Yot T A R2 ’ . .MfA.AAﬁA . et Y \r.n.v..‘ ] hn.-z\ Hs.f n.‘ ' ..s.‘ Yo" \ s.x RN ./”wf/f/.. Lot e us” AL \.. i Yoo vees e . .~ - _e R ‘e s Ve WY o
; Cr oeee Ge N . FRE) RN g ege s . - et ¥ la s ,...u\ . Veses 3 X .,...,.t. trarll T ares e a . ) s\sssss\. Yo X
‘ gy 40200 ] S 23 02e30 Nesses . . AP A . ,.\ ary) darisss §oana Wy bl £ < £ itas..% ale s
AU et e vedrrererl es .. Q.. A 4 s ’ . 2 3.. vtav HP S < 2
s v \..a ... ,a’ \ 5 IO ML - 2o MR .
preitirrrees SO0 aatat e . P AN vrradel 4 ,\ A N st \ WA Ny AT MY L. P .
" ...................".v ey ) \ LY . RN T S A, oiere o BH G ek et ol 2 m g srr s oo
e ¥ Tyt ~..,~ ER Y N ..,..,,,.u.......... 3 ' WMEE e a s, Y 2rs20s wsisl “wm . AR . "
. e - : 3 - . . . . . . . < PY T Y Y .
S ,.“,..nﬁxs,s.,.u.,;.,.,.. VoL S W) Sy s wa e W R S O AL w oo assane bl “geresl el
e ‘ eI ~f.. R v wiy A . R ree Ao e tey ' s : Chr S ey Xi8 e .... N s gs v srresp =~ ' Y ) pe
Vg a0l ee 3T S T A 7 ‘" P L Yoo wson opVesy epesies . LI o Gre s Mg 3007 1 rger? Qeqe e hol Vordi sisre . ¢ sires, .. P20 . v = =
verpeie verer N RIS DR .w\ s shes. .\-. .\W yl . . P 2desl 2ed 0 W le rapep ¢ ™ . . .. ..v\s\. . vers (L LE . % oS o .vcv L Pl PEPPIQIIIE. ' v e
3.30303 BAr 2T ML ! e K400 o AR . . 5wt P TP T ALl K AL \\\\ ' et Ry LA . T e Vorss vere e ea o ~ V.\ s .
. tyasatasaaaty ey \\\ A A 4 . . 3 ‘2 2l plrsrversiers .2\\2 ) V& drevar 3 . = S e pere. v pees s v. A . .
FRC U LML s ! e o..\r.? et . W \ YotV iiaiiiires S vrere e . . Pecers S0 e N
. e . Ayt | anas vy PSP ’ s vaepeeds srsdddesdesiiaiis P rrs . s P L T2 08 .. ol oy " - “ b
e T N Py sgbsss, isher, v P S, ettt L 3, ¥ DR o N , BRI
vrreerged (e o 'v....zfu. PP Y ARSI ‘. : ' o preesite. é\s\s..s\s\sss\s\\sts. P ARSI — - nt ﬁ." R vorr S o s oo E
TOV VU P SOV EVE Gy d— - — N MY Y W S N AN AN Y S T TS e ey syl e S ) Soe e el e T R Y . . » B T vde - pe o B e
b . — — — bk e ol e e’ e el ekl e B Y - ~ W oav < e e Wt o« o0
REREFFPFFES P 2oded » . ERR 7/ 2, . p “!. MV AW B Y AN AN P TR Y R R e ey ek ek sl sk b e Sk e ek M b *
.s::“s:M m“Mm sv,.w \:\\w..:\\ “x\. \.\ EPA N # PV S .\\s\\\.\.\ Jon \\\\\\\\ ey N p— p— — — — — .l..l-! '.\ AV - - -! YV S A Ay ey - — o —— e O W AN AN S A A ey ey g o p—
& vrree rre X . L EALSS Ll Cd -~ - . . St .- . . - . .
K7 . 0t et s R T T iy n i Wl 2RLeTegen, po Fesen o prvcese” SN L osll e SE Sy essetbaests o o o R : i
% \m..“\ \\s\s\s M\ ), 0%, \“\\“\“\\“\\\”s\s. ] .. i .. \s\\\\\\\\\s\s\\\“s\\\\ RO s.“\\““ o s 13 Fe b verers . " e "
4 6ge, Drasiopedoporeses R Sorppeeree P - I vres o srrregs " '
o atate ..,.., b2t RO - So 1 I 4 o0, vrer bo rereerssd ssr aid?UL N L vrer. sere sst ' I, .
sxs..v:\. ool v .... e T s - ..f XTI 2% 2 AR P \\\\.‘}.}.\\\. 2 reerrereierr  te o D - N Saa Vea  srrs  ees -
eraddd s SRR SN Hv U e g e dedl wpessssecs - u&ﬂ. P R L A S AL AL 44 mss. “..“s ¢ . ..,.Jaw. ...,.v L) s W ) . .
TR s:.a?.." o ......... s ,..,..,......,f LA, PN PRI YYIIY Y .\. e e Pra i w8 v tere v 2pded 2 2 . .. SanA < o Py . ) . '
\..\\. Gh S Aeried “\\a “.. O VorriVor b viry e an P R I ] L AL OE Lot L LUCIe W . . 2 . s seel s 7 . . . .
w2V Real reran w 2. ..v.. . T " \wll: RIS all o 4 RV AS PYAP I RILITIE MO oy R . K v .C..\..\:..\ wrs y rte . s [ X
AL A RN I P i T R “ S : S,ovhe e A : ———
P ey . X v . v -
Do b srard seds . ° “u V4% ..f..a..,v ..au vw.. gy s“s“s“““ws.““““:s os . . Vor It ssra e * ¢ . . ¢ v B vrrareai, . . » .
Ve a > . EgReey ..,~$ \\2. ’ .\s.xsxst. rererer I N .fff....ffl. LR A ” VeeNerder e . “Rm a v~s - . PO A VY P sdAet ooy g ’ s .
. ' . . e ¢ AR AN ' ~ v{ v Berserrars rrsvarsees. R T T Y P Jon N 5 Yoveerr vee N . . . . PO L dedess . G EX "2t O N t v
' : o 3] vvs v; .v ALAY L s\t: L N R S tN ) Yeres A0 7 »”% ) N R . L (<4 . .
S V‘ s o f'sf f'f\'f..#ﬂ. Al “ ot $rse \.. PPl Crrrirres . : SRR * Y BN ’ s - ..\ s\s\ vv * ' = './h - sl e wqegee 2 \.\ WL A L4 b ' Y
Y Wy ..e.,.. e . ERIECUL N Y X M VY P K ol nom ertede 2T TR e > s "~ ,n,..;. AR, ) p . . T . . ey il ...v.o g tel ¥ . » IR i . E "
9 3 co..‘\s.. .s\s. SNvy 2202, * . s T P Wriip pere. eI b '.ﬁlu'ﬂwf.aﬂf..r/.. 5\. rrfﬂ.. r.. . A ﬁ Fa A .\ % Sl S : ”“ A b . .”vwwz ke " ae .JHIHI# J..a../. P u.. V:? /)l e e, s ! “1\ .\n\..n“\\ u“\\. % e )\4 . . . . ~r ..4.~;4..ﬁ. IJ,./. . 4. \) \- A -H\\M.N\\\~J\\~ . W~ , J_\ .( 2 , L3N (L e -
e e e A .!1-.!..! - aa, am; am' c_!.‘.‘-al‘ - S - - ' " : s SNpNs . ks LRI : . DARST IR NI . arpre o, e sttt e . .
- v an ..n.... />414/ﬂ.0\6 ..uc{\. tq.l.t..l\c\..{...!.la" oy g - -l.cllr&'.st&t&rov.lw}‘trsbf ,.'.!b!i!-!’:03’.-!"‘\0""-."‘11‘\[ -, - - \0101 X ’ s whd 2 <
N o ~.\.2...(u..u“22.2.?. § e e Adeeaese de e 1.. - t\. ‘l. .~ o ‘_pa...‘.t lil .._?..0 If.rl(..&t..t.."m“.\tvuloblcftb.l .......l...l:.. '...l' t\{l&'{lﬁf e e L 'Qc tl?\l()slsl&lt' ‘tt =
. PR . . . . . " o ® B . . s doa o :
v s\u. ..s L \a\\ .sss...ss\.“s . e v e 8 e - . ns .. ER B P s\.. ‘ ririrs, .\“\. 2aarl rrrvarderere. 22l red. 2ree \\“ .? ) SAaaans aaniye o derrrree el
» “ ul % tessdirs sie " ~ ~ vre 22 dDdos prrrrsdde R LR eaL Sotd TR AHM i}, N . fee o . . kee S .
. e PR TIPS i P Sa st YA NN . . ~ . ..)).‘\\\\\\\\\\\\“\.. Py ey "% “ N a2 W .. ~ P e ",
\.. .. deee 2 wsss\) PP Plp o PPDPPP PP wppy Y. 20e sordeve . \..\s. R IR L s m ¢ \.. v;r:r:r:r:. . * . .
.v P e il Jrseden et vorasiin, . . . ees . ¢ 222dessddIdes. Didess vards wdt oY wyToseee . . ' ot e
YA S 2eas ed pdealiitis e . ¥y AOSY P Y YT S i 2 T . . . . L -
! msss . LA AR . 3 . » ve 2300000000000 00000000) e s’ o0 8 Y Y % . . .
\\\\\ \\\ \\ PP X ..\..?. W o R Wiy . Yy NN Jode aar.t ss P R ~ N . . . l .
A 200 P ” o . Ny s . Cos Sinsn TS L et sesesesdddel te coe RO R s . .
B K Rl . e . . ~ 0 eee S deder . K . N .. 8
s :.s.v..t“w.“:. v Sare .\2. ~.\.: PN .\\2 el v::fn ..3 Lo vorars . . o N 3 ¥ trevased g Preee & 200 ot Attmmt:.? ., , . ' ..,...,..,. oa Lo : . , I
T AR T U A SO ety o rmers . aanantd faaany M ST D ¥ ai% R R .\2.:“%?? ety e ¥ .. ' . ..v.. RN . .
Se¢ 4 ea carsle R R P P T R T Drsmded Y PR Y s IR vrr I e ey s e3P0 ssse Ve o3 w ™ G rrre s e sy "o ' s ‘e .
.  NssslLr R S X . veee OO O O P . "t ./HJN/W/../../VJ.. v 2o . A\-“.. onde D oa Darrrrrsrsrderriis o 3 idedevece vee o .\s\w.-“ " . R . \ % et ovass 3¢ ° [ . - VD . wrrar rareres . ds.
’ e A ......vs..svv sgrersrrar, ) [RUT TS Prdear rpattt et , - BTN .....'v - ; PN L Grrrsse 8 Desederrsdas s eenremrs errsps gy * 2 ere s L ety e e e )Y D crrrarg. verees ds . . . I .
LA R e . N ARSI P4 T Ay ; . - ¢ avs s Bedrsrs w e NN Nad sess 3 > » B R i Rt o S ! u..\,..\v PO ] o ' ' .
' o ¢ . o RS . rrrs . . .. Yol . $ ¢ cerderpieide t - « e e K o " ?.. . - e o B K
» ss\ss\ N w s\:s ol R Tt LI L L A 5 R ) T T 2debrrd crtssriie)) .\s\ rrrres werrreey ) . o * . .f;f;f *aagny . L4 o cede. B .~ o .
- g :t\\\ o % “ »né : e AT A A I PR o . R R Cesagiicigtes e ; $, - ? T . e ' » . ) sosse e - .o s '
sre - N ." s "avn . ~ K 2 ] 2300 . - s /. rerssrisriirid crr tde s e m €Leeedc .AAA rf/.. oY » v * =2 - - 3 * ) ’ K
1 . / .r 3y ~ R ; PR . B T A T 04,0480 .vvvvvﬁf,f,f,v,f,f,ﬁ . . . . 5 vl ..J. ./v.v .;. > o.~ e v..\.\. Q : . I " N ) ’
.. P o ]}l.’o«‘sts. o!? ..l_-\..\!: o Jls - . h’ﬁ’v g%)!i’ 131’ W, W . W, W, . gy o, e . -y oy ——— It‘)ﬂhﬁ 2 stﬁﬁ.ﬁt{wﬁ‘fkluﬂh.uﬂc? X.J - ti;li ...!]ol’....«!.ll . R . -. PR, 5 w2 S )x\é g efele L e e T MR - o . .
. 3 g ¥ rrrs trrridetirs . . . .. ) A . '- ~ e .
O 2303030200 20250000 & aese - s, DO PSS TS FATASAAAAA, 44 mv LA . . ' s u.,....fr.ho RV LR Caprea e Rttt A&“ 4 A....j.ﬁﬁ;. ot .u. - = c’.l’ v N._l. . ’;Jhﬂn ™ a_l)l.)l.,.mﬂ. - I{ﬂ.tli.!i._.“ AW AT AV AR T . ji;]’.;ll t\pl b TR TR R R P o AT.AT YT AT, jj — ey Sre—
Sl W . B Y L T ) T AN AR SO P e T Lo DY : : R RISy & : ;
Ceand? : MH:... [E . v 3 Shareigdrredd, pigot] iy IR RR.} ..,......,......... A Ty J A4 Pedesreds rra ST PSS YT “M : :QRR." oS sireers. = I T L s\ ..\ - . . =2 . Y.
el W . waen ST VAT T e IR ERgE Wi ser A A Rt ot . e AR“A?_ $ ;H St v Wy Ay AT PO ’a W o
. .sv ws doay wv& . - . e ; YT YIAAAAAE 1 L g .3 R ... (LI A s . 4O 00 seesese . Y . e E . - SRR R P e \ * ane .. o *
. . Vioer ¢ Nevaesd Y PN N ALARS A4 wirs Wb Vesss sragd o "y, - v ,.i. . ,.vvt L et ;o= aree 2on srripipete s\ss J e . . .
cerse Sos, v ] . s sl dboddds e . L LT ded i Doreddel BordNisia . . (3] s .. ’ . e LAcd ot ’ At M ¥ iy L
PR oA ) : : L I e S v 3 ey fusaaaads e - S oo Veds g toeasared aie e .. ? /fvvxn..,...ub)s,.v n e o 80220 . .. b val I e . o Voo . B . . - . ‘
R 2..22.& AERAAALT U e S PR oat {1 SE LS L S i .... egeee s DN e P Nedeardeses v v v e . 4 .v“:. ..v.Rx H e RS N %" PP S S oo/ BTN Lo ., ., :
ST : ". e - ..).x\.n APRICIE S 2o ..wx. . $ HESS: SN R e T Ve AN A bvv R e L h . an.; . . PSRN ST oo RN A .- . - . . SPA
. . R v b s e 2 b s: e vv; ..t. 5. * L 2037 3 WNLE0 .... s iy N v NI e Q] trreepe  cee Tea ot . N
. . cordsse .\v:va w ...55. ........"«." ) .. N er e eebes ded \s ~$,,-$; [o R NN, Lt v...ﬁ v ' LA ' . b . .
. [ , YT m “ PO e v 5 v PRI » N ..\s.‘.\s}.\\\ \\\ \..\\\ N Ll aay A . Pl PV vs.. «sv ;:; H;J‘H ;..J:;.C BT f/.f/f/. R LRt A . . i v e - .
' . 132710 .Rt. .:.«...... . ::t mm w~..$ ey u...~ P PSS A “S:.“ vwvwv S ervey Py t\l v wv,...w H,wa,h,uuun. ,h“.." e Ly vy o N . $....... LR .. e il pede - 44 .
s . . (Al il eeres AMp) . va ar . ’ ’] N . . ~ . hadd W s .
. ] .. el Ma." " .,,A vﬂ " v....vv,v v i ......s..s..““\:.s.“s: m oy vpv,.v ' ) C.Csssss“..:..s 2 SRR Y e cererssdd an\:sv .. Ny £ . 0, ', > 1000000800 2oeeevsSessssssss o ° -
B 3% ~ ..u. ” L% .. 3 \s::..w ALiAgs v: awv:. «‘s\ 29 F r \\.\ s s\ » :swsx M <’ : rfMMM --s$f”4w/. an 5\/.: . .sssss\s\smn . w. “ o rfrees v . ..h R ’. "
. . e Y Vs X sedirer v e 0 ' N . . . A . N . 2 2 do. " 0
. wedededde d J\‘.\‘.vvrufu rv;r. \\.\ v“w wv [ . gt - K ol .Mm wm ) w me vt .r. .ss\u““s\.“.\ orer < mr/ N .'. L. soses cerdres . so0e 2 dessde. ' 1
ik Sl : Vi ' 2 -, Parreed s = ) g “hessesie Sy LML e s o, . . .
. — S et M W L AP DIrrr2dedd) b 2ot Dri rgrrerrdded ] R e PPPLIIED P2l . . . coron
B b " . ; t_rv.lyl./wo /lv;l...w-..l;l e Jlti.ku.i..btio b A Al Vs Sy ot wv ke ::N-H,:: O Vegdederdzeacs : I8) 4 et v tedde Siiieee oy .v ‘ vovep G r
oty - b [T RS - r
" Ry S Ao Hhard Chundil L. .nlirivl!icﬁiq.l{tll_... At I?..ll_'u.!u._.....ltttf%*i“‘liiiiiif‘*;‘ - gt b k..A-..l. - - Ll S_.i!t}}._ob.{.l
. drain B LAY .f..fv(.. .:v v (ELRN v. > .N ¢ \ .v I, e ters. R DL A ST P e 35, 0 s Y L. Veres . crrede. ?
Lo . s . RNy g u. ~ 4 22200000 — PP w s 2 tepe b e PYPRVERT R PRI % [ v -
3 . .. ; .. .... \s“. - .; RNy Y e ) - 34 .m Y eV rarieed ceid . . by s;a. AL AT . e « e . . "
Iy e L e Wi " PR S et W L : e b g VLTS LR
N crrrs 22 o . . . L] . " 2 * . . .. . . . .
e g3 . e RRER AL R 3 .s.\.«\.. \.\é o ..\\ L vane ey RQ Nmmﬁ., oLt L. e s ..,v,.f..n.. VAL el T, . Vo srarssee. 3 I A ! ., I
N o sobrs 38 : W T e, vites ey .\....u: S s re 223IBSIIR 03 AN e, = ANl ST T P Y PR A4 ! RS
. 22000 V2 A PR 2ol D \ ’] t .. c/. vy vsdes R ee vv\\ . dod s -.s\ - vv'r' P A Ay ’ . oan s 2 o o ﬁ\....&..& O ¢ AT Lt . J P
Vi $3seihh i ) i Xk G L Lot T . ety e Pt Bt T s, %y gt N it A N iy o . : g
. . . » ° . o N .. . o 0 . . . N = . . . - %
P RO R 3ed vl :e Jlrep PR 21 Z: LA ,.y . ...t/ K..s PSS LI 4 AP 10 SO N v S d s e e gl 3 lil 955 M 3 T isNyp x.::, W sV aas el LY \\\‘ ...5 eI Ml L ,HHH, PRt :
AT o PR . BT TR 2,22 - ..... O Vb et eses, Shrees A AR s B R S T I REPES v..i AN )] o B RO Sar . L b o ?
aaan Ry gy .... ¥ ‘<, \\ WY o f.. EY LI b ST T R A YA A L N R ... - A ALY A > ,\\ deees . ) . o MW . e reede s
dhe e . s a e asas. > ..f.. s . ®, T ,te TR TN : = .A P N NS sssiis, ,....;,/..;.. .V. avgde Js, tdeee LA TR “a : n;-
o O te re, “v ..v / .v. Nyt e Ay ? e F 2 0r w3 weddrprts Shrdrsr  sacrerst . ' oLy, P T T YA S P R . A Viaaanvt prare V4, \.. PR setay .. e aree o 2?2..: N
. ws“s\s\..\..\s\ \\ ~ . .:HI.C. prieg ) BGPTSR WS 15 04 TN A4 A .\\\\.\\\A 58 R vrerresa post Seerseeses gp o , b e, J:;f;fV:; ::::::\.:::/ ; e ¢l rese vedes - RS TR LS TR TR . . .. PRI Vore o Nirie syeee ..
ceede ; adae . $$$~( LU T NS VPR SS Pa] sreed ceslhrge $e s . /: N et b ass Ve trrsse.  ess . oy .\.. s sovees " * L t e arrss = epsgp T 2.. AR
\\\\. 2oy : -t . . Y . ...\..\\\\..s\\ e (LYNN Ky . V rrrrree wrrrre Vergrirs rppiiiy b ~ s s ", eederesld avesl ered
s 2 AN 200, R .. v . $ sz . ‘- oy \-\. IR . op%es \ 4 acd thA\Al;f;..;l..l [CTTI [ECTIN \\. . . v sec iee . .fo.. or N L . Do vte tire verarirdises \\\..v ."wv vv~ “ ..N
PR . o iy ..., vv.. .u.v . NI 3y Y A .\ \ L el i, ..“M. oo DRSS AR SR, \ .~v. R ) »\121\ Y " P SIS £ eyt - . . = . . e Vpprrrrdirrr o ot eel v v,
: Yamu N (28’3 . 3 ey PRI I PR AT SO i SR ST LR 4] \« . \s S ep e e ) ~ ..v?.. R TR T e e , . ,,W..) » -M 3 vesesy . PRI I s ] ' . U
. . o " b ean . anenans 'y Y cdar AR, MRS . Cardeddsses \u\\\w..w: K P A P o R N o
- - N o . - . ver cereg . . . ..
r




Ni/CoS

|

Pressure Leach L— 0,

>90 g/l Ni

NH,OH
Impurity Removal | —» CuS, Fe(OH),

S—

H.SO,
Cobalt Solvent Cobalt Strip
Extraction
-
, R
Amsul
-t _ _
Ni Nickel Reduction
Product
H,S l
Mixsul Mixed Sulphide —
Precipitation

Amsul

Cobalt Reduction

|_'Amsul Evaporation

Amsul Product




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

