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This report was supplied as part of the requirement to hold a mineral or
petroleum exploration tenement in the State of South Australia.
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or conclusions drawn, in the report or for the quality of text or drawings.
This report is subject to copyright. Apart from fair dealing for the purposes of
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the Chief Executive of Primary Industries and Resources South Australia,
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APPLICANT: THE ELECTRICITY TRUST OF SOUTH AUSTRALIA

D.M.: 479/ 76

1: 250000 PLANS:
BURRA

ADELAIDE
LOCALITY: PORT WAKEFIELD AREA

EXPIRY DATE: 1-3.78
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TENEMENT:

ENVELOPE 2961

EL 290 - Port Wakefield Area

TENEMENT HOLDER: The Electricity Trust of South Australia

REPORTS:
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OPERATIONS SUMMARY
EXPLORATION LICENCE NO. 290
PORT WAKEFIELD AREA

WORK COMPLETED

- Twenty-four holes have been completed, (seven in Blyth area,
two in Whitwarta area and fifteen in Wakefield).

- Total depth drilled 2273m (1805m rotary and 468m cored).

- Where available cuttings from these holes have been lodged at
the SADM Thebarton Depot.

- Core from these holes has been sent to ACIRL for chemical analyses,
x-rays and beneficiation tests.

- Drilling contractor was the "Thompson Drilling Co." from Millicent,
-~ Logging of the holes was done by G. Meyer (SADM).

- Holes were drilled using a Mayhew 1000 rig and were HQ core size.

EXPENDITURE

Expenditure to date on this licence is as follows :

Drilling $ 39 550
Administration Account not received
X-rays " " "
Chemical Apalysis " " "
Beneficiation tests $ 25 6:3i>

TOTAL $ 65 200




THE ELECTRICITY TRUST OF SOUTH AUSTRALIA

000004

EXPLORATION LICENCE ND, 290
PORT WAKEFIELD AREA

SECOND JUARTERLY REPORT

“ORK SUMMARY

- No additional drilling has comﬁenced.
- X-rays have been received (copy attached)
- Chemical analyses by ACIRL have been received (copy attached)

-~ Report on "Treatment of Coal from Wakefield, Sth. Australia, for Removal
of Soluble Salts" by ACIRL has been completed (copy attached)

- A re-assessment of reserves is underway and geological reports in the
Blyth and Wakefield areas are being compiled.

EXPENDITURE

Expenditure to date on this licence is estimated as follows :

Drilling $ 39 550
Administration $ 4 500
X~rays § 5 200
Chemical Analyses ¢$ 21 830

TOTAL $ 71 080

Note : Alteration to gquarterly report dated 20 June 1977, Beneficiation test
for & 25 650 was incorrectly reported, and expenditure on this item is
included in chemical analyses and x-rays,
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ALVSES Report No. 6 404 ..... o

. a’g 9/3/77

COAL

3 Auihoriuﬁon.v...... _Oxder No.SHSD |

Vi ¥ .................,,_,..“...........‘...,-.. ..........

a2 169, o AR
- Ch:fwi? NS © Origin...o.... T .hg..ﬁ..l..@?k?.iﬁé#y.,T?H?ﬁ.‘ef.,,5.99?.'2__Fw_?#??%%? s
<2087 ~ Report to. . DI“M'BO.!J—U .......... R gt

L
HOLE 1
Sampﬁle Details Section 1 Section 2
- - 72033 - 73.56 m 73-80 - 82'36 m
As Received Basis
Total Moisture % 407 43"3
As Analysed Basis o -,
Moisture % ton 1602 16.4
Ash g % 9.9 R 9.3 iy
Volaﬁ{e”Maﬁer % 40.5 4, 41.0 4444
Fixedr Carbon % 33.4 .oy, 33.3 22,94
Sulphur % 4,42 .21 3.53 4.4
Chlorine % 1.06 ;26 1,10 13z

Phosphorus %

Specific Energy  MJ/kg. 7 : - ’
(Calorific Value) 19,770 2259 15.750 /¢ 84 .

- Ash Fusibility Temperatures Oxid. Red.
Deformation °C ‘ 1325 - {260
Spherical °C 1370 1340
Hemisphere ~ °C - 1380 1350
Flow = °C 1450 1450
| Copies have been sent to : : ' Determinations carried out in Duplicate
: Ana‘lysed in accordance with BS1016
Sampled by ........ 5.!-?9.0.3-.%;3“3 ....... _ ‘
i - THIS LABORATORY IS REGISTERED BY THE NATIONAL - - T S e e L
A ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA, = -y ;7/( S
TA THE’TESTS REPORTED HEREIN HAVE BEEN PERFORMED - ‘ N ZA% 0 A alann e ¥
ACCORDANCE WITH ITS TERMS OF REGISTRATION. - "AUSTRALIAN COAL INDUSTRY RESEARCH LABORATORIES 176

m SEALL BOT BE BLTAUGHOLD TALIT i ow
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COAL Al ALYSIS o
’_ 9f /77
Aumm,\,@n npusTRY Awhorinﬁcn ............. D :da:?ém ..... 5?&33( .......
gssmmkm 110, -
- P.0-Box 169, Oriain The Eluettimty Truat of Sauth Austxalia
: ~ Chatswood, NSW. st isahsieth: sk b et S
. 2087 Report to ... D I'M'B°55'° e A AT A
| ..Chemizal Engdnmer o
...... 220 Greenhill Rd. ;.EA.S.T.‘.‘P??.. AR
HOLE | RV 192
Samplé Details Section 1 Section 2
' 72.33 - 73.56 m | 73.00 = 82,36 m
............ DRY ........ Basis
Carbon % 60.7 62.0
Hydrogen % 4.41 4.29
Nitrogen "% 0.44 047
Sulphur . % Be27 4.22
Oxygen % 17.38 17,92
Carbonates (CO;) %
' Forms of Sulphur
Pyritic % 0.96 0.25 .
Sulphate % 0.30 0.21
‘Orgavni_c . ‘ ’ % 3.16 3.07

Copies have been sent to

Determinations carried out in Dughca'r?6
Analysed in accordance with

THIS.I.ABORATQRY IS. REGISTERED BY THE NATIONAL
. ASSOCIATION OF- TESTING AUTHORITIES, AUSTRALIA.
THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED
IN ACCORDANCE WITH 17S TERMS OF REGISTRATION.

TRIS REPORT SHALL ROT BE PEPRODNCFD EYCEPY fj FHR

AUSTRALIAN COAL INDUSTRY RESEARCH LABORATORIES LTS



* - AUSTRALIAN .COAL INDUSTRY

COAL ASH AND WINEML
ANALYS!S @EPORT

a‘/é “

4006007
; Repcrf No...6404 ..

Date 9/ 3/ 77

: : Aufhorisahon
" RESEARCH LABORATORIES LTD, - :
P.O. Box 169, e e e
Cha’rswood N.S.W. : Orlgm
2067 Report to ... D.:t:......!‘.'h‘.,.B,..s LD
Chamioal Engineax. .................................................................
.............. 220 Gxmenhill Rd. CEASTWOOD. e,
HOLE | &
Sample,Drefalls Section 1 Section 2 ‘
‘Silicon as SiO, % 10.48 12.99
Alumiﬁ'ium as Al,O; % 1.52 5457
lron as FeOs % 10.33 3.33
Calcium as CaO % 12.01 11.03
Magnesium as MgO % 14..68 13,30
Titanium as TiO, % Z 0,01 2 0.01
Sodium as Na,O % 16,90 14,60
Potassium as K.0O % 0.35 0.33
- Phosphorus as P05 % U.60 - 0.49 .
Manganese as MnzOy % ‘J.06 G.04
Sulphur as SOs % 27.0 33.2
Loss on Ignition 4,54 6457

Copies have been sent to

Deferminations carried out in Duplicate
.. Analysed in accordance with BS1016

Y

IN ACCORDANCE WITH IS TERMS OF REGISTRATION.
THIS BEPORT SHaLL %07 BT REPROGOCED £XuEPT i .-

‘THIS LABORATORY 1S REGISTERED BY THE NATIONAL
‘ ASSOCIATION OF TESTING AUTHORITIES, AUSTRAUIA,
THE TESTS: REPORTED. HEREIN HAVE BEEN  PERFORMED

AUSTRALIAN COAL INDUSTRY RESEARCH LABORATORIES LTD



mmu com. INDUSTRY

Authuriuﬁon .........
E muwmous o,
© . POBox 169, ¢ o
- Chitswood, N.SW. Origin

COAL ANALYSIS

000000

Ordex Nos . 5743 B

«......,.,..........u....,...s.......‘.....:,........,..:..A.‘.......,...,:.v...u.,."

Report No.....v...‘
9/3/71

FORM 3
6404 , :

.......................................

..........................................................................................................................

................ .2..??...5.!??.9.'.‘.?.‘.?%}...8#:.,.....‘-‘?ﬁ.%.?.‘f‘..‘?‘.‘??.....
| HOLE | @ Vo lY Y
Sample Details Sectian 1 Section 2 Section 3 Section 4
' 70.80 - 71,09 m | 71,48 ~ 72,00 m | 72.80 - 73.82 m| 73.82 - 76.45
As Réceived Basis .
Total Moisture % 42. 6 47 ¢ 43.2 41.7
As Analysed Basis i P P a0
Mcisture % 2 - 1046 ol poo - 1068 - 8850 1442 -g0.52 700 - 1548 = 34
Ash % 33.2 7.8 23.8 2453 10.8 J358 9.9 g
Volatile Matter % 32.3 #5072 38.6 4£3/3 41.6 £3-48 41.T 43 5
Fixed Carbon % 23.9 oor2 271 30.2% 33.4 3373 32§6 337
Sulphur ) 5.27 <39 B.60 4.4 4,82 55y 4,06 48
Chlorine . % 1.00 o 0-83 0.43 1.03 Ll 1.16 Jel
“.Phosphorus % S
Specific Energy  MJ/kg. e sd A8 ‘ 39 e :
(Calorific Value) 13,940 /5.5¢ 13.150 443 19.750 232 o2 o 15,210 ¢,
Ash Fusibility Temperatures Oxdid. Red,
Deformation °C 1350 1250
Spherical °C >1600 71600
Hemisphere °C > 1600 > 1600
Flow . °C 1600 y 1600
Copies have beensentto - g . . . Determinations carried out in Dupl'ﬁajﬁ} 6
mE B Analysed in accordance with 1
le»sv- ; - 8 ) . . -
e B o Sampled by ....... '::f‘.'.‘.F.’P.".L.?:?? .................................
Paia . .

. THIS LABORATORY IS REGISTERED BY THE NATIONAL

IN ACCORDANCE WITH (TS TERMS OF REGISTRAT'ON
it HEPORT SHALL Nu TR i O

_ ASSOCIATION: OF TESTING AUTHORITIES, AUSTRALIA,  ~ °
) THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED

AUSTRAUAN COAI.

INDUSTRY RESEARCH lABOlA‘I'OlIES LD
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COAL ALYS!S Re;::ﬂ Noﬁ‘m“ .........

9/ 3/ 77

wsruum céAx INDUSTRY : Authomauon .............. Oxda:ﬁa.S'M:iB ..............................
RESEARCH. LALORATORIES LTD, .
-P.O. Box 169, The Eucuics.ty Trust of Sauth &uat:alia
Chatswood NSW. Origin . . .70° ERJGEERRSNY (Tust oF Jouth Auatralis.
2067 , Report to nl“M'E‘BSi" ..................................................................

....................................................................................................

. HOLE | F V[ kp
| Sample ‘;Dé'fai's | Section 5  Section 6 A
e 76.48 « 77.84 m T7.84 - 78.28 m
Pl Mesre % 44.2 43.3
As Anélgsed Basis pe P
Moistuzrév % reo « 18,7 = przo| ,00 - 116 = 8849
Ash. % 14.9 7-47 38.7 =378
i Volatile Matter % 40.2 47./3 2Ted  3i00
) Fixed Carbon % B2 3740 22.3 :xiy
) Sulphur % 3.2T %3 2.57 28]
- .’Chlorine ) % 1.13 /.3\;}. 0.90 ;-9{/ '
Phosphorus -~ % ‘ : ‘
Specific Energy MJ/kg. 12.57 -24_74 10,760 /2.7 N B
(Calorific Value) . : :
Ash Fusibility Temperatures
: Deformation °C
Spherical °C
o Hemisphere °C
Cﬁpies have been sent to - | 1 ‘V ) Défefm'naficns Carrl out in Duphcate :
: ‘ ‘ . Analysed in accordance wn‘h 351015
- Sampled by ......... Supplied

I “THIS LABORATORY IS REGISTERED BY THE NATIONAL
o A ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA.
: k A} THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED

IN ACCORDANCE WITH TS TERMS OF REGISTRATION. L UAUSTRALIAN COAL TNDUSTRY  KESEARGH uaonroms tro

he GG rans . kLD




ﬂw R R G et i e e

" FORM 2

OOQQLO

COAL ANN-YS|3 Rep:f..f?ﬁ.ééi?f{fZ.ffff.'f.fffﬁffﬂ‘fﬁfffff‘fff

‘ .Authori:aﬁo.n...A.,l.t,,c....Q?W,H'ii..s?‘m D. .

P.e;..Box 169' R Origin The E lectxieity Tzuee a? Suuth ﬁuetmlm

,: cnatg‘wc;od,_ﬂes-w- | e AT L i e
20870 . Report to ...... 3.3 .1‘.9.....971.:...}.3.95 .......... s J'..f: .............. e .......... IR o

HOLE | sV~ 44

ssmple Details  Section 1 Section 2 Section 3 |  Section 4
b 70,80 - 74.09 m | 71.48 = 72,00 m | 72.00 m = 73.82q 73.82 = 76 45 m

_ Carbon % 44.5 52.1 - 60.0 | 81.8

Hydrogen - % 2.9 - 3.40 4.44 4.48

: - Sulphur - % 5.90 9.61 - G061 ; 4482

Oxygen % 9,23  T.96 16,93 17 16486

" Carbonates (CO:) %

Forms of Sulphur

Pyritic. % 2.31 7.93 1,75 - * 0,95

Sulphate % 0.29 0.49 , 8,29 : 0.27
Organic | % 2.67 0.18 2,78 2.84
Copies have been sent i.o ' . ‘ - Determinations carried out in Duplicate
; ; , ‘ " Analysed in accordance with
Sampled by.......... ‘.5.!49.?}%9# ............................
- THIS LA‘aoaAIORY IS REGISTERED BY THE NATIONAL
N ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA.
D ) THE TESTS REPORTED. HEREIN HAVE BEEN PERFORMED

IN ACCORDANCE WITH ITS TERMS OF REGISTRATION. ; AUSTRALIAN 'COAI. INDUSTRY S
TS HEPRT ShESL WT BT g aonioEd ENCERT & &



| . RESEARCM LABORATORIES LTD. _ S | 4
~ P.O.Box 169, =

© Chatewood, NSW. -ERAGRELE
‘ 2067 ' Report to .Dr. M, Bogio

| HOLE BV [ Y&
Sample Péf‘aﬂs ’ Section 5 Section 6
' 76,48 = T7.54 m | TT.84 = 78,28 m

© Carbon % 571 39.4

Hydrogen % 4.14 2,78

Nitrogen % 0.45 0.25

Sulphur - % 3.53 2.591

Oxygen % 16.98 - 10.86

Carbonates (COs) %

Forms of Sulphur

Pyritic % 0.46 ‘Dedd

Sulphate % D.18 8.16

Organic - % 2.63 1,97 |

Copies have been sent to ; _Determinations carried out in Duplicate
| ‘ ’ ~ Analysed in accordance withBS1016

 Sampled by......Supplied i L

N THIS LABORATORY IS REGISTERED BY THE NATIONAL ,
A ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA, “ . - el L
AN A THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED 1)

IN ACCORDANCE WITH ITS TERMS OF REGISTRATION. “AUSTRALIAN COAL INDUSTRY RESEARCH LABORATORIES 13
Sl | -

ey oo PRI PA A PR TEE Ut
TS AVPRET JHall 867 LD dl acloity duwil
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COAL ASH AND MINERAL
ANALYSIS REPORT

008012

Ausrnum coAL ansm'

- Authorinfion:.. ~ Order Na. 5743 D
RESEARCH LABORATORIES 11D, = Y
P.O. Box 169, ;
. Chatswood, N.S.W. O;igin .......... ThsElantaiﬂity Trust of Smlth Petastral.ia
2067 Report to ... Dxs M. Bp_;io RS S
.. Chemical Enginasr
e 220 Greenhill Rd. . .EASTWOOD. . PR s .
HOLE | § V[4h
sample Details Section 1 Section 2 Section 3 _ Section 4
k o T04B0 = 71,09 m| T1.48 = 72,00 m T2.00 - 73.82 m T3.82 = TE.45 m
Silicon as SiO; % 61.6 39,1 8.30 5.69
Aluminium as AlzOs % 0.77 1.02° 1.23 2.85
lron as Fe;Os % 10.98 26.5 18.26 11,72
Calcium as CaO % 2.90 4,13 9.78 9.61
Magnesium as MgO % 3,30 4,98 12.77 12.62
Titanium as TiO; % < 0.01 ¢ 0.0 0,32 0.49
Sodium as NayO % 4,50 6.T7 14,92 15.72
Potassium as K,O % g,17 0.14 0.35 0.31
Phosphorus as P.Os % 0.29_ 0.14 8.26 - D446
' Manganese as MnsO, % . 0.0 0.04 0.06 0.06
SUIpth’ as 503 % 10.89 14Q42 22.98 26.22
Loss on Ignition 4.1 2.25 12433 15,28

Copies have been sent to

Determinations carried out in Duplicate
_Analysed in accordance with BS1016

THIS LABORATORY IS REGISTERED BY THE NATIONAL
V ‘ ASSOCIATION OF TESTING AUTHORIT!ES AUSTRAUA‘»}
L THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED..

- IN. ACCORDANCE WITH. ITS TERMS OF REGISTRATION.

'“svfm %fr\vu“:{a SRELL FET LT Fromoan

AUSTRAUAN COAL INDUSTRY RESEARCH LABORATORIES LTD.



COAL ASH AND MINERAL FReportNo. S5
ANALYSIS REPORT ~ Due.. 9/3/’”

ausm_n COAL 'INDUSTRY ‘ ' Aufhorisaﬁon sznx &"‘ 5743‘ Q 5
* RESEARCH. LABORATORIES LTD,
P.O. Box 169, T «
; ChafSWOOd, N.S.W. Orlgm ............. P Aot st oSS, SR OO e e S e : ......
2067 Report to . .0%* "¢ P03 . B By Yo f ......... o

hoe |8 V(44
sample Details Section 5§ Section 6
76.48 = 77.84 m | 77.84 - 78.28 m

Silicon as SiO, % 36.7 1245

Aluminium as Al.Os % 5.14 ‘ 4,03

iron as Fe;Os % 4.26 3.26

Calcium as CaQ % 8.45 3.15

Magnesium as MgO % 8,12 3,53

Titanium- as TiO, % 1.90 2483

Sodium as NasO % 9.45 4.17

Potassium as K;O % 0.03 ‘ .- 0.39

Phosphorus as P05 % 8.45 c.08

Manganese as MngO. % 0.04 ‘ - 0.02 e e
Sulphur as SOs % 20.63 7451

Loss on Ignition 5.16 ‘ , 0.03

Copies have‘ been sent to « L Rh D‘etermina’rior.\s carried out in Duplicate
Ana-lysed in accordance with
THIS LABORATORY IS REGISTERED BY THE NATIONAL - & 070 o mminias oo foow oo
N ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA, ‘ L L
' | THE TESTS. REPORTED: HEREIN HAVE BEEN FERFORMED o
IN ACCORDANCE WITH ITS TERMS OF REGISTRATION. ~ "AUSTRALIAN COAL INDUSTRY RESEARCH LABORATORIES

TR PUNEY ERRP! RNT PP nrroaneeTy YU



COAL

Aufhorlsahon
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000014

Coeterte s

"9 B 167, Origin....The & .&eswm_.ﬁsﬁ..af._?efe?h_,ésf_a#i#ém
Report to .,..P.S.s‘..?ﬁ.-.,,..s.?ii.‘,’, .............. SRR ) s
_Chemical Engdneex .
220 Greenhill Rd, EASTWOOD o
o HoLE 2 VIS
Sample Defads B Saction 1 Section 2 Section 3
R 78.31 - 79.10 m | T79.77 - 88,43 m | 88,43 - 89,33 m
ol Motstore % Yo.4 44.7 43.8
MAs Analysed Basis 7 o
 Moisture % cow = 44,4 TETE2) o -ATa 3= 20| 780 1246 15540
 ash % 15,7 r50% 9.3 435 404 4587
Volatile Matter % 38.5 279 40.5 797 25.3 2463
Fixed Carbon % AT 8o 32,9 3978 21.4 2449
~ Sulphur % 3.39 775 3.68 445 3.35 3.¢3
. Chlorine % 0.86 "&o 1.31 /5% 093 /.06
Phosphorus %
P o atusy | 19.160 31 13,160 44 8.1607.34] o
;sh Fusibility Temperatures Oxdid. Red.
Deformation °C 1330 4 500
i Spherical °C 1390 13380
Hemisphere °C 1490 1500
" Flow °C Y1600 1600

Copies have been sent to

N e T

Defermm}ﬂons Earrled out in Duplicate

Analysed in accordance with 351015
~_»,,,vcr¢.~&" b ‘~'«;:, C"td’ RS
- aE BN Ee ?».'.-r e, N

Sampled bysup“lj‘ﬂd ......... T ,g-;

N “THIS LABORATORY -ls REG!STERED BY THE NATIONAL
A ASSOCIATION OF - TESTING AUTHORITIES, AUSTRALIA.
TA THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED
iN ACCORDANCE WITH ITS TERMS OF REGISTRATION.
TS AEFEAT 36l S 0 n i

[

_AUSTRALIAN COAL INDUSTRY RESEARCH LABORATORIES



. * 6 000015 o -
' - COAL ANALYSIS """" -
b .
" AUSTRALIAN COAL — S Auihorisaﬂcn ........ G‘ﬁ” ﬂmﬂ?ﬁs ..........
RESEARCH LABORATORIES LD, o . :: ,
P.O. Box 169, 1
iai . Th tzi t Trust nf o th Australie
Chatswood, N.SW. Origin ...........th 8 Elsctrd Biy ........................ " "‘
- 2067 ~ Reportto ... Dr, M, Hogla g e
... Chemical Enginesz e N
............. 220 Greenhill Rd. EASTWOOD .
T
HOLE & V N‘(
Sample Details Section 1 Section 2 Ssction 3
k 78031 - 79.1{3 i1 79077 ~ '38.43 m 88(43 - 89‘33 M
............. DRY Basis
Carbon % 5646 62.0 37.4
Hydrogen % 4.{}1 4;21 2061
Nitrogen % 0.26 0,33 , Ry o
Sulphur % 3.95 4,45 3.83
Oxygen ’ % 16.88 17979 19035
Carbonates (CO,) %
Forms of Sulphur
Pyritic % 2,37 D4t ‘ - Q.75 e
. Sulphate % ; 0.25 0.22 . 0.32
Organic % 0.77 3.03 2,28
Copies have been sent to ~ , Determinations carried out in Du%uc‘altﬁ 6
o . o ‘ Analysed in accordance w:’rh
S by .5.9&?%%;-.4 .............................

 THIS LABORATORY IS REGISTERED BY THE NATIONAL
"\ AssociaTion oF TesTING AUTHORITIES, AUSTRALIA,
AN THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED

IN ACCORDANCE WITH TS TERMS OF REGISTRAT!ON : R AUSTRALIAN INDUSTRY RESEARCH LABORATORIES LTD.
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26 ;— " 000016
COAL ASH AND MlNERAL Report No. 64Q4
ANALYSIS REPORT Date ....... | 9/3/77
z "‘AUSYIW WALIAN COAL INDUSRY ~A'uthorlsaﬁon, : Brdax NO& 5741 n : 2

* RESEARCH LABORATORIES LTD,
‘ P.O. Box 169,

Chatswood, N.S.W. Origin ... The. Exmﬁ:ﬁq#y“.?:yn.pf.,.Sﬂuth Amﬂlia
-~ 2067 Report fo .. Bre Me Bogdo e
...... Chemical Engdnger .
........ 220 Greenhill Rde . EASTWOOR. . .. .o
o o A VYT
Sample Details , Section 1 Section 2 Section 3
78,31 = 79.10 m | 79.77 - 868,43 m | 86,43 = 69,33 m

Silicon},fgg Si0, % 9.40 ‘ 8.15 64.8

Aluminium as Al,Os % 1,22 | 4,12 8.40

lron as Fe;Oq % 12.15 4,96 5.39

Calcium as CaO % © B.4T7 1117 3.20

Magnesium as MgO % 10,30 13.68 4,23

Titanium as TiO, % 0.54 0453 T 262 |

"Sodium as Na,O % 12,77 ‘ - 48,06 ' A4,22

Potassium as KO % 0.31 ' 0.32 ‘ 7 o te22

Ph?sphorus as P,O5 % 0.02 0. 01 : D11 T -

ml\;:nganese as MngO, % 0.03 0.04 0.0

Sulphur as SOj % 24,2 25.4 6ot

Loss on Ignition 19.43 | 14,54 0.94

- Copies have bgen sent to , . Deferminations carried out in Duglicafe

. Analysed in accordance with *

THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED

IN ACCORDANCE WITH. ITS TERMS OF REGISTRATION. : AUSTRALIAN ‘COAL INDUSTRY RESEARCH  LABORATORIE
. : RIS WEPORT SHALL NAT BE RFPoanunEn FYREPT IV P -

THIS LABORATORY IS REGISTERED BY THE NATIONAL
k‘ ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA.



1

COAL AN ALYS;IS

amu COAL INDUSTRY - Authorisation . ,amm Nm 5143 LS
- RESEARCH LARORATORIES 1TD. , ; »
- P,Q. Box. 169,
. Chatswood. N.S.W. Origin.............. ?’. h.a__.ﬁ.%esfe@:%s##x,..ls%r&f,__5.9?41%?!,..&99??%%%?.
. 2087 Report to ... Br. ...?.‘..'.....39_5.59 ......... ........................................

Sample Details Section 1 Section 2  Section 3 Section 4
. S 7135 m = 72,76 M T73.06 - 74.49 m 74249 7B-TDAm  79.01 -‘ 83.38
P 403 4./ 43.7 42.0
As Analysed Basis i oo e 2
Moisture % /20 - 1342 F5-50 /20-13,8x 5520 Lr-15.6= /?ﬂf:; E0- 13,9 55
Ash % 23.4 :7.03 16.2 /£+78 9.0 /055 7.8 2.7
Volatile Matter % 34.6 %07 38,9 £5./3 41.5 #8.53 ' 41;9
Fixed Carbon % 28,6 13 03 3 3608 338 3%-%/ 364 g
Sulphur % 5.25 (06 4.26 294 2.99 354 35T 4
Chlorine % 1.33 /54 1.21 /40 .03 722 1,34 ..
Phosphorus %
P ot aioey 17.150 /%.ig] 18,540 2157 12.840 /59y | * 204610 22

Ash Fusibility Temperatures Oxid. Red.
Deformation ~ °C 1125 1010
Spherical Je 1155 1020
Hemisphere  °C 1180 1030
Flow . .°C 1240 1070

Determinations carried out in Duplicaf;
Analysed_ in accordance with 7351016

cenTerE L

Copies have been sent to

Sampledt by...:..... Suppkied

‘THIS LABORATORY 1S REGISTERED BY THE NATIONAL
‘ ASSOCIATION OF_ TESTING. AUTHORITIES, AUSTRALIA.
THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED
IN ACCORDANCE WITH ITS TERMS OF REGISTRATION.
TITR WPTWRT SYIL WY BT PPRRNGASEY EXCTFT B FUL
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Reporf No. ,

Di

 COAL AMALYSIS

© AUSTRALIAN COAL INDUSTRY ‘Aufhorlsaﬁon.k ....... _
" RESEARCH LADORATORIES LYD. o
. PcOn« BOX 1691 o o »
N ChﬂtSWOOd, N.s.w. I'lgll'l ................................................................................................................................................
2067 Report to . D5, Me B0
............. ZaﬂGremhlllﬂdhASTmDD
| Hole | 137 VS -
Sample Details Section 1 Section 2 Saction 3 Section 4
- T1e35 = 72.76 n T3.06 - T4.49 m 74049 - 78.7T0m T9e01 = 8343
............. DRY ... Basis
Carbon % 50,7 55.9 60.5 61.9
Hydrogen % 3.59 4.03 4.35 © 4.36
Nitrogen % O3t Oe41 0.37 0.34
Sulphur % £.06 4,94 3.54 4.15
Oxygen % 12.34 16.07 20,54 20.18
Carbonates {CO;) %
Forms. of Sulphur
Pyritic % 0,30 U.64 0.32 ' 0.9t
Sulphate % 0.21 0.19 0,24 0,20
Orga'nic % 5&04 3.43 2‘43 ) 2¢“
Copies have been sent to Determinations carried out in Duplicate
Analysed in accordance with BS1018
~ Sampled by......... Suppliad ............................

N

G A

P800 wne u.c*.u

‘THIS LABORATORY IS REGISTERED B8Y THE NATIONAL -
‘ ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA.

THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED

iN ACCORDANCE WITH ITS TERMS OF REGISTRATION

e
[T .vtd .A, Asﬂmu-&a.ﬁ-& abw._...i .m wa(,

AUSTRAI.IAN COAL INDUSTRY RESEARCH LABORATORIB



e 00001 3

COAL ASH AND MINERAL "Repokrf No....... 5404 .....
| ANALYS!SREPORT o Dafe 9/3/77 .... i _‘;"

X

- AUSTRAUAN COAL INDUSTRY - - :Adthorisatfon,'_"_fﬁ..DvrdQ:, NO~5743D

o RESEARCHM LABORATORIES LID,
- P.O. Box 169,

Chatswood, N.SW. - ~ Origin ... , |
- 2067 . Report to Dr.M.Bo_;io e S
. CGhemical Engihaar; _____ ..... S e
o220, Greenhil) Ree.. EASTWOOD. .. . .. .. ... i
Hoe | 18 N \S)
Samplgfﬁpe*aﬂs Section 1 Section 2 Section 3 - Section 4
e 71,35 = 72,76 m | 73.06 = 74449 m | 74.49 = 78,70 m | 79.01 - 83.38
Silicon. as SiO, % 55.6 56.9 2646 29.5
Aluminium as Al;Os % 7.60 7.68 5,29 0.92
Iron as Fe;Os % 12,17 6.54 4,23 1 2.z
Calcium as’ CaO % 3.00 4.42 5.07 ‘ ~ 5.64
Magnesium as MgO % 4.10 5.65 8.73 . 9.66
Titanium as TiO. % 0.01 0.01 ' g1t | 0.17
Sodium as Ne;O % 8.06 10.56 © 1T.80 © 18.40
Potassium as K20 % 0.22 . 0.19 v 0.26 , 0.23
Phosphorus as P,O5 % 80.22 - 0.05 - 0.37 0,10
Manganese as MngO, % 0.01 0.01 801 ‘0.0t
Sulphur as SOq % 9.00 9,11 21,5 25.8
Lose on Ignition 1.03 | 0,60 [ 11.45 8.47
vF
Copies have been sent to . Determinations carried out in Duplicate

Analysed in accordance with -BS1016

THIS LABORATORY IS REGISTERED BY THE NATIONAL o
‘ ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA.: &
k THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED.

IN ACCORDANCE WITH TS TERMS OF REGISTRATION. ’ AUSTulIANmAlINDUSTRYRESEARCH_MBOMTl
TWIZ MFPRET SWALL WST BE PERARNALR FYRFRT 1N FWTL Sais




AUSTRAUIAN COAL INDUSTRY
mmcu LABORATORIES 11D,
PO Box- 169,
Chatswood N.S.W.

2087

i2

&} ozu'

. HOLE | T3 oot
Samp!e: Details Section 1 Section 2
72,43 ~ 74.91 m | 77.50 - BE.58 m
o 4h 407
As Analysed Basis. P4 2oy
Moisture % Jeo - 16.0 7 84 s 45,9 = 54./0
Ash % B.9 62 9.8 ~és5
Volatile Matter % 41.0 4530 40.t 4768
Fixed Carbon % 34,1 w60 34,2 4067
Sulphur % 4,00 476 2.39 264
Chlorine % 1,28 /57 | 0.86 /24
Phosphorus % ;
e | e 20270405 |
Ash Fusibility Temperatures Oxid. Red,
Deformation °C 1130 ‘ 111é
Spherical °C 1160 1135
Hemisphere °C 1200 11 45
Flow °C 1220 . 1150
Copies have been sent fo e \/m\"‘";"~/ Determinations  carried out in Duplicate.
S e L ™ ;_’”“ weA s Ana-lysed ‘inl §c;ordarv1;ej ” with

ST T
LA 1 '
PRl A

Sampled by

e

__THIS LABORATORY IS REGISTERED BY THE NATIONAL .
]  Association OF -TESTING AUTHORITIES, AUSTRALIA. . -

; THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED
IN ACCORDANCE WITH ITS TERMS OF REGISTRATION.

TRIS BEPORT SHALL ROT BE REPRODUDCED EXCEPT 1 FUR.

AUSTRALIAN COAL INDUSTRY RESEARCH LABORATORIES LTD






























, " FORM 2 .

VE -~ )+ 000031

co AL AN ALYS'S Report. No. ............. 6 LY A |

3rd June, 19?7

; m‘" m“«'"’"”": » ‘Aulhorisation...,ifr?’ffl?fbf’:’.?..@.ﬂf‘?ﬂ 28 A 77 f‘ron Dr. M
' RESEARCH LABORATORIES LID, ,

P.0. Box 83 | Origin ... ’.E?e.ff.#:}rfa-.fi_»f....T_?:f%.? _______ 9.”*5‘....‘.9&%*_*7_..69_ rl =
_North Ryde, N.S.W. ' |  Boeso | o
2113 o Report to .. Dz M Bosioy i A

JHITWARTY MO, 32 CPRE V- \S6
'Sampl_ef: Détai!s T Jowple 1 ' Semple 3 - Ssmple 4
(48.10m t5 49,007)(49,5Cm to 52,08m)(52,08n to 53,08m)
DEY.en Basis .
Carbon ° % 37.1 26,4 15,40
Hydrpgén % 2.80 2,26 1.26
- Nitrogen % 0.05 0.06 .
 Sulphur % 7.44 4,70 3,06
- Oxygen % )
5. Carbonates (COs) % 0.07 0.06 . 0.06
.. Forms of Sulphur o » D
Pyritic % 1,90 1,79 0,70
Sulphate % 0,34 0,47 0.41
Organic % 4,654 2.21 1,85
' Copies have been sent to ‘ : Determinations carried out in Duplicate
S ' Ana-lysed in accordance wh‘hBS1D15
Sampled by.... SUPDllF’d .....
THIS LABORATORY IS’ REGISTERED BY THE NATIONAL L, :
| Association of TesTiNG AUTHORITIES, AUSTRALIA, : o -
AN THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED - S L Q
IN ACCORDANCE WITH ITS TERMS OF REGISTRATION. AUSTRAUIAR/ COAL /INDUSTRY RESEARCH  LABORATORIES 1Ty

. THIS BEPORT SHALL MOT BE REPBODUCED EXGEPT I¥ FOLL



AUSTRALIAN COAL iINDUSTRY ,
RESEARCH LABORATORIES LTD,

/5

COAL

Authorisation.

o R -+000032
' = Report No.... %353 .
ANALYSIS Date. 3zd Junz

Letter dated 28,4.77 from.Dz, M, Zosis,

P.O. Box 83, L )
North Ryde, N.S.W. Origin . Eleciricity Trust of South Austraglia,
213 Report to . Dr. M, 3Sosio, .. . .
...... Jox § P,0., o
......... EASTMEOD,  SeAw 5063, i
\
V- \S? BLYTH NO, 1 coge g
Sample " Derails Sample 1 ( Sample 2 v\>~°’7’ M‘ofu Sample 4

(53,08m to 53.24m)

(75.6Tm to B0.29m)(80,29m to 81.31mY(82.60m to 83,02m

0oz
“Tﬁé'ie%%?srﬁii‘s % 1.5 55.3 ~ %20y 53.9 41.4
As Analysed Basis Dy Py Dy DMU
Moisture % 190~ 3.7 96:3 wo - 12,7 213 w. 8,6 34 .(»-‘ 6.2 339
Ash % 69,1 78 13,1 ISo 19.1 0.9 42,0 448
Volatile Matter % 14,7 1523 44,6  S1- 45,1  43-3 32.2 343
Fixea Cartbon % 12,5 1o 29.6 3319 27.2 258 19,6 20-9
Sulphur % 2,98 3-4] 2,03 222 2,16 2-%0o
Chlorine % C.11 0413 0,13 ©O-14 0.10  o.
Phosphorus % _
Specific Energy  MJ/kg. 5,970 6199 20,430 23 402 21,050 23-031| 14,660 15 629

(Calorific Value)

Crucible Swelling No.

/ T ~
- otz 23-33

Gray King Coke Type

M= 20454

Copies have been sent to

Determinations carried out in Duplicate
Analysed in accordance with BS1016

Sampled by........supplied

5

THIS LABORATORY IS REGISTERED 8Y THE NATIONAL
ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA.
THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED

IN ACCORDANCE WITH ITS TERMS OF REGISTRATION.
Til3 REPORT SHALL NOT BE BEPRODUGED EXCEPT I FouL




AUSTRALIAN COAL INDUSTRY

RESEARCH LABORATORIES LTD,
P.O. Box 83,
North Ryde, N.S.W.
2113

900633
COAL ANALYS'S Report No. .. 5338 ..

Date. . Jxd June, 1977 ...

Authorisation.  Letter dated 29,4,77 from Dr. M. Bocio,

Origin. ... . Electricity Trust of South Australia,
Report to ... Dz, M, Posio, .
...... Box 6, P.0., .
............. EASTWOOD, . S.Ae 8063 i

Sample Derails

BLYTH nO.[1 core V=187

Sample 5 : Sample 6
(97.40m to 98.42m)(117.25m o 11800m)

As Received Basis

Total Moisture % 33,8 38.0

As Analysed Basis Dvy Oy
Moisture % oo - 87 9313 to 5,0 970
Ash % 17.7 1.4 59,2 623

" Volatile Matter % 44,4 43¢ 21,0 22
Fixed Carbon % 29.2 %0 14.8 15,6
Sulphur % 1.15 1126
Chlorine % 0.15 016
Phosphorus %

Specific Energy MJ/kg.

(Calorific Value)

21,07023-078 9,130 %G

~Crucible Swelling No.

Gray King Coke Type

Copies have been sent to

Determinations carried out in Duplicate
Analysed in accordance with BS1016

‘ THIS LABORATORY IS REGISTERED BY THE NATIONAL
‘ ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA,

THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED
IN ACCORDANCE WITH (TS TERMS OF REGISTRATION.

THIS REPORT SHALL HOT BE REPRODUCED EXGEPT IN FULL

 AUSTRAUAN mﬂ INDU! v lsmcu uaourdiis 1.
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CO AL AN ALYS IS Report No5358 ......................

AUSTRALIAN COAL INDUSTRY Authorisation.... .. !—._E:,tfc.e:.,.d_a.?t.?r.ﬂ..,2..5..-.4:.7.7....‘?.’—.“.9:??..9??.«....‘.“.‘.-....?9.’5.%9_».. .
RESEARCH LABORATORIES LTD,
| P.0. Box 83 Origin... ... Electricity Trust of South Australia,
' Nortr Fyde, N.SW. R st SR
' 2113 Report to ... .Bra Mo BOSIOu o

V-157 BLYTH MO. 1 |CORE

Sample Details Semple 2 Sample 3 Sample 4 Sample 5

(75.67m to 80,29m){(80.29m to 81,31m)(82,60m to 83.02m)[97.40m to 98,42n

As Received Basis
Total Moisture %

As Analysed Basis

Moaisture %

Ash %

Volatile Matter %

Fixed Carbon %

Sulphur %

Chlorine %

Phosphorus %

Specific Energy MJ/kg. ) -
(Calorific Value) :
Ash Fusibility Temperatures OXIDISING  ATMOSPHERE
Deformation °C 1200 1200 1430 ) 1230
Spherical °C 1240 1220 1590 1250
Hemisphere °c 1250 1230 1600 : 11280
Flow °c 1300 1260 > 1600 1350
Copies have been sent to Determinations carried out in Duplicate

Analysed in accordance with BS1016

Sampled by............supplied.. .
THIS LABORATORY IS REGISTERED BY THE NATIONAL
N ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA. ‘
[N\ THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED ' 4 MQGU\/Q(&
IN ACCORDANCE WITH ITS TERMS OF REGISTRATION. AUSTRALIAN YCOAL NDUSTRY " RESEARCH LABORATORIES  LTD.

THIS REPORT SHALL MOT BE BEPBODUCED EXCEPT I FULL



000035

AUSTRALIAN COAL INDUSTRY Authorisation. .. L=ttor 41.“,Qm..DJ:.....M....3@’,?1.5,9...(1._8_#_3.’—71_,_2_8,;_.49_.7? _________
RESEARCH LABORATORIES LTD.
P.O. Box 83 Origin............ Electricity Trust of South Australia,
North Ryde, N.SW. Lol aRSkraLia, oo
2113 Report to ... D Me 308300
........ Box 6, P.O.,
.......... EASTWMOD,  S.A, 5063
V- IS9) BLYTH MO, 1 CORE
Sample Details Sample 2 Sample 3 Sample 4 Semple 5

(75,6Tm 4o 80.29m)

(80,29m to 81,31m)

(B82.60m %o 83.02m)

(97.40m to 98,42m)

' As Received Basis

Total Moisture %

As Analysed Basis

Moisture %
Ash %
Volatile Matter %
) Fixed Carbon %
Sulphur %
Chlorine %
Phosphorus %

Specific Energy MJ/kg.
{Calorific Value)

REDUCING

Ash Fusibility Temperatures ATMOSPHERE
Deformation  °C 1200 1180 1580 1200
Spheﬁcai °C 1230 1190 1590 1230
HemEphmﬂ, °C 1240 1210 1600 1250
Flow . °C 1260 1270 1600 1310

Copies have been sent to

Determinations carried out in Duplicate
Analysed in accordance with 851016

Sampled by............. supplied

THIS LABORATORY IS REGISTERED BY THE NATIONAL

L‘

THIS REPORT SHALL #0T BE REPRODUCFD EXCEPT 1

ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA.
THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED
IN ACCORDANCE WITH TS TERMS OF REGISTRAT!ON.

FILL



AUSTRALIAN COAL INDUSTRY
RESEARCH LABORATORIES LTD.

LY

000038

COAL ANALYS Is ) Repo” No. .............. §.3..§.a- .......................
Date..dzd June, 1977
Authorisation .. Letter datad 28,4,77 from. Dr. M. Bosie, ’

 P.O. Box 83 Origin ... Elzctricity Trust of South Austrslia,
: North Ryde, N.S.W.
' 2113 Report to ... Dr. e 3080, o
......... B0 B Pa D s e
........ EASTMNA e S Bia o 5083 e
\-1€7 BLYTH MO, 4oRE
Sample Details Sample 2 Sample 3 Sample 4 Sampls 5
75.67m tD(BU.ng) (80, 29m t%~ﬁ1.31m)(82.60m to 83,02m){97.40m to 98, 42n)
" ] i
A Gd A
........... DRY.......... Basis
Carbon % 58,2 55.8 38,8 56.9
Hydrogen % 5.19 4,88 3.45 4,90
Nitrogen % 0.19 0.25 - 0.21
Sulphur % 3,41 2,22 2,30 1.26
Oxygen %
A, Carbonates (CO;) % 0.11 0.08 0.08 0,08
A, Forms of Sulphur
Pyritic % 1.00 0.28 0.80 3,30
Sulphate % 0.13 0.05 0.28 0.04
Organic % 1.85 1.70 1,08 0. 81

Copies have been sent to

Determinations carried out in Duplicate
Analysed in accordance with BS1016

Sampled by......... supplisd. .

IN ACCORDANCE WITH ITS. TERMS OF REGISTRATION.
THIS BEPORT SHALL NOT BE REPRODUGED EXGEPT IN FULL

THIS LABORATORY IS REGISTERED BY THE NATIONAL
ASSOCIATION OF TESTING AUTHORITIES, AUSTRALIA.
THE TESTS REPORTED HEREIN HAVE BEEN PERFORMED

QNS ‘

Y RESEARCH LABORATORIES LYD,



11 ST - e 000037 - FORMI0
No... 6356 |

................................................

%g@ﬁﬁ'r Daie ...............

AUSTRALIAN COAL INDUSTRY Authorisation ... Letter. dated 28.4 l?? from. D:a . .ﬁo.: . BD-?ciQ. Seersensioas
RESEARCH LABORATORIES LTD, ‘ oL T e e
~ P.O. Box 83, . sin Electricity Trust of South Australia,
~ North Ryde, NS.W. Origin ... PR &f.....i .................... e SR L S
o3 Report to ... Dzy My BOSIO, i
.............. Box 6y Poley .
.............. EASTWOOD,  SeAe 5063 ...
MINERAL MATTER ANALYSIS (35005)
WHITWARTA NO, 31 CORE. VIS5
Sample Details Sample 1 Sample 2
(39,17m to (41,24m to
41,1%m) 47.60m)
Silicon as 51 % 21.4 " 1644
- Aluminium as Al % 6,24 - 6.63 B
Iron as Fe % 1.66 2.69
Calcium as Ca % 1.94 : 1.83
Magnesium as Mg % 1,61 1,56
Titanium as Ti % 0.22 0,23
Sodium as Na % 9,36 8,78
Potassium as K % 0,33 0.20
Phosphorus as P % 0.02 0.03
Manganese as Mn % 0.01 0.01
Sulphur as § % 5,87 A 5,59
% Minsral Matter d.b. 32.1 31,9
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Samplew4

~ Sample 1 Sample 3
(48,10m to (49,50m to (52.08m to
49,00m) 52.08m) 53,08m)
% 29,5 34.0 30,0
% 5,60 4,72 6,12
% 6,65 3.7 1.75
% 0.53 0,24 0.25
% 0.54 0,39 0.35
% 0,19 0.17 0.16
% 2.50 1.88 1.20
% 0.19 0.40 0.45
% 0.04 0.02 0.02
% 0.01 0.01 0,01
% 2.56 1.49 1.04
44,9 57.7 74.8
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N\ BLYTH NO. 1 CORE

Sample Details @ . Sample 4 ‘Sample 5

(75.6Tm to  (80.29m to  (B2.60m to  {97.40m to

ao.zgp) 81.31m) 83,02m) 98.42m)
5 /2 824N
Silicon as Si % 13,7 25.0 38,6  23.9
Aluminium as A1 % 8,36 6.46 1.57 | 5,42
Iron as Fes % 6.21 1.81 2.27 0,21
Calcium as Ca % 8,09 5,75 1.47 5,03
Magnesium as Mg % 4,61 3,66 1,09 3,65
Titanium as Ti % 0.24 0,22 0.17 0.57
Sodium as Na % 2,83 2°5%% 4,14 0.58 1.92
Potassium as K % 0,42 . 8,91 0.07 0.29
Phosphorus as P % 0.17 6.07 0.02 0.09
Hanganese as Mn % c.05 0.04 c.01 0.02
Sulphur as § % B.T2 5,48 1.80 3,82
% Mineral Matter d.b, 18,8 24,6 47.0 21,7
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3.

~“The sallnlty of the water after leachlng was over 2000 mg/l cf scdlum _
bchlorxde whlch would reqU1re treatment befpre dlscharge 1nto a. watercourse

; jof fresh wateI: 1f cther SpEClal arrangements cculd not be made

s

'..Treatment of the coal after leachlng by centrlfuge is an 1mportant step 1n

removing dlSSDlVBd salts from the coal and there is eV1dence that sallnlty is”

adsorbed by the coal and the energy applled by th'

~ make a separatlon.. The. total molsture content of thewcoal;after leachlng and

centrifuging was nearly 60%,

The agreement between sodium removed from the coal‘aslcalculated?from‘
'analysls of the coal substance and that,obtained by analysingrthebaqueous
solutions after leaching did not agree and in all cases of the Cations the
analysls of the coal suggested that more element was removed thanuwas in fact
obtalned On the other hand the agreement in the case of the an;ongchlorlne
by the same two methods of approach was very good. No eXplanationbcan be
given for this finding. | k ; 7 R
There was no significant 1mprovement in the amount of sodium chloride

removed from the coal by leaching after attempted ion exchange by magnesiume

No removal of water or of a saline solution could be brought about by

centrifuging the coal before leaching.

A commercial operation based on scallng Up of these laboratory eXperlments on
reductlon of salts content in the coal by leachlng wauld need to. overcome
several CDnslderable dlfflcultles 1nclud1ng a sUpply of water of low sallnlty
of at least 6 times the mass of coal to be treated, and means to dlSpDSE of
this volume of saline water or effluent would need to be deV1sed° Another
main difficulty to overcome is the’technique to'dealrwitb thewlncrease in

fines brought about by the degrading action of the water onkcoal particles.,




00006@

4,

TREATMENT OF COAL FROM WAKEFIELD, SDUTH AUSTRALIA, FOR REMOVAL
~w: BF SULUBLE SALTS e '

“rz o M

1, “BACKGRUUNDv»E.'_?rg}:l:zi;;"

ThlS report dBSCIleS Work oarrled out ‘on materlal from flve drlll holes

taken of coal seams in the Wakefleld area, It followe the aims and teohnlque which
were described in ACIRL Proposal on thle eubJeot dated 6 August 1976, presented to
‘Dre Mo Boelo° The cores were also used for conventional type analyeee, and before
separatlng into convenient sections, an X—ray radiograph was taken and submltted
to Dr, Bosio and the actual sections which were analysed were selected using the

: radlograph plcturee. These were detailed to AC IRL in a letter dated 8 December
’:1976..’This letter also contained certain additions and alterations in methods. of

_ the original Proposal.

The radlographe were taken at the Bellambl laboratory and all other Work

was carried out at the Central Laboratory. The core eeotlonal analyeee were

reported on 9 March 1977, under Report No,6404.

AMELES

The cores were received at Bellambl laboratory for x—ray examlnatlon after
whloh they were forwarded to Central laboratory for the further work, The depthe
vnf cover for each hole were marked on the cores as appropriate. and when instructions
were received from ETSA, eeotlone were eeparated accordingly. The samplee were: y

?then treated as described below in accordance with the amended Proposals. L
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,hBOOOGQN'

WAKEFIELD SAMPLES

DEPTHS DF EDVER
“UpgerilpLowerf

© SECTION N  THICKNESS © ot

;'25 om o tem o i
1 T2, 33j‘”73;éé;fjf_' I
2 73.80 82,36 : : " B.56 T
1 ' o800 109 . om0
2 7.8 72000 T sz
3 72,00 T3.B2. o 1.2
4 T3.82 76,45 . 2,63
5 76.48 T7.84 © 1,36
6 77.84 78,28 0.4
1 78,31 79,10 | 0.79
2 79.77  88.43 B.66
88,43 89.33 0.90
1 .35 12,76 1.41
2 73,06  T4.49 1.3
3 74.49  78.70 ) RIS
4 79.01 83,38 4,37
1 72,13 74,91 278
2  T1.50 86.58 . 9,08

¢  METHOD UF TESTING AND EXAMINATION CUNTRUL

The Wakefleld coal is of low rank and has the normal property asscciated

Vith such coals of high moisture content, Because of unknown factors involved in

the'possible drying of the coal which Would upset material balanoes it was decided:

that the best way to control the situation during the investigation was to delay.

¥ drying of the samples as long as possible° Consequently all coperations carried

ﬂUtIUp to the stage of leaohlng, after which the matter would no longer apply, were
B:formed in a cellar Wthh is underground and of oomparatlvely even temperature ”
“ilth poor ventilation, The atmosphere was kept as humid as possible by water -
OWLng contrhuoUsly in the dralns and by keeplng bags soaked in water at sultable
nts in the cellar, The hUMldlty was, recorded for thls perlod and remalned at
‘35%~relat1ve humldrty, whlch was about 15% hlgher than the dayt;me sample 71f:

paratlon room atmo5pher1c condltlons.
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- The samples were WBlgth as. they were taken out of thelr polythene coversg  ”

in Wthh they had been kept for X—ray Work and traneport. They were welghed ;
Urogre551vely durlng the treatment of cruehlng and SUblelSlon and also after :

”storage over the Chrletmas perlod so a5 to keep a check on the moleture loeses°

,,,,,,

The records of mass measurements made for this purpose are given in

-Table 2

.. DUTLINE OF METHOD

4

The object of the work was to determine means to reduce the . ,sodium

*content of the coal, probably present as sodium chloride. This was fe. be done bJ

_;leachlng with water to get the sodium chloride into solution followed by

A‘centrifuging to separate as much of the solution as possible, In addition
centrifuging was to be carried out on the coal as received to attempt to remove

sodium chloride solution present intrinsically. in the coal,

Sampleekto be leached and/or centrifuged were to be at the following top = -
particle sizes: ' ' :
3801 mm
25,4 mm
12,7 mm
6,3 mm
3.2 mm
Reference to these sizes in the following text rounds them off to the
espective units, This is for brevity only and the screen sizes used were correctlg

R

.8s stated above,

A sample at each top partlcle size was leached W1th dlstllled water under

losely similaxr condltlone of quantltlee of coal and water, and other experlmentalvj

‘talls. .The method is dBSCIled in greater detall below, and produced 6 Separate ?

amplee of solutlon from each leachlng experlment, namely 5 leachlng solutlons and

céntratg %ﬁere analyeed for the followlng :z.one - Na, K, Ca, Mg and Cl. -
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7.

An experlment was carrled out tc test 1cn exchange p0881b111tles by

treatment Wlth a magneslum aalt in an attempt to exchange the acdlum 1cn 1n theﬁfl"“

oal aubetance for magne81um.g’

‘Details of these ingeE£igaticne”are given below.

5. SAMPLE TREATMENT FOR PARTICLE SIZE ADJUSTMENT

On receipt at Central laboratory and after radiography, the cores were -

- correlated with the radicgrache. At this stage all cores were in the sealed

~~c1aetic covers in which they had been placed before despatch to ACIRL. Saome
moisture had condensed on the inner eurface of the plastic,

’

The sections as detailed in the instructions (Dr. M. Bosio, 8 December
1976) were weighed in the bags. After removal of the cores from the hage, some
? of the plaetic covers were dried and the loss of mass of condensed moisture was

: determined, Thie amounted to only a few grams in each case and may be neglected.

The procedure of the investigation required leaching tests to be carried

out on one sample combined from all of the sections, the sample being prepared

-successively through the range of top particle sizes, However, in addition to
this a chemical analyele was requ1red of the material in each deflned section
.and consequently it was necessary to eeparate out an analyale sample from each
section before combining them together for the leaching tests. At this stage"
it became clear that a constraint applied to these requirements because certain
of the sections ‘were of insufficient mass for approprlate precision for the
separation of an analyele sample at the larger top partlcle sizes (38 mm and
j25 mm)° There would not be sufflclent particles present for ccnfldence in the

. sample mass aubd1V1alon.V Ccnaequently it was dECldEd to take certain of the’

larger sections only fcr combination at 38 mm and 25 mm reepectlvely and to -
vlnclude the amaller sectlcna in the combined sample at 12 mm and leaa. ‘In'Vk \
thls way. analy51a samples could be separated with reaeonable confldence in thelr 1L
> acouracy, . . o

The sections which were large enough in mass to be crushed to 38 mm top

. particle size and to allow the analysis sample to be separated, and those which

were crushed to 12 mm top particle size were as follows:
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. Initially CrﬁshgdAﬁq 38‘mmr : ;vv3§nitially<creshearto‘?2 mmo
7 t Hole 2 SeétieanfiA | | 'Haié;2§;5e5%15$.1;}
"iﬂeHnle 5 -Sectlonr4zﬁ *%aHelelS?;Sectlnn;j -

| ;THOle 6 SECtl°n 2;: VHole‘5:~Sectlon:21;
" Hole 13 Section 3 Holé 5 Section 3
'f}HDle 13‘éECtiqn‘4eV vHDle 5r‘5ectiohr5f;
Hole 14 Sectiona1'_ Hole 5 VSecfiehrE‘f
Hole 14 Section 2 - Hole 6 Section 1
| Hole 6 Sect;an 3
" Hole 13 Section 1

Hole 13 Section 2
plus the available amount
of the coal originally

. C ’ ' . ‘ crushed toc 38 mm.

The COrEs WEere welghed as received and also after separatlng 1nto the

: seetlone delineated in the instructions., The core material, which was excluded
j’fromithe sections to be leached and which was largely stone and clearly of high
ash material,kwas weighed separately and‘has been termed "rejectﬁ in the mass

" balance below

Each section to be crushed to 38 mm was crushed manually in the humid
cellar as described in Section 3. The sample suhdivision was then carried out
to separate the analysis sample from that requrred for the leaching tests. For
Convenience the residue of the section samples after separatlng the analy81sk
vBubsamples and which were used to prepare the combined samples for leachlng work,

are referred to as bulk samples,

- The mass balance of the separation of the sections 1nto respective
-8nalysis and bulk samples is given in Table 1 and the losses of moisture brought

?Ebuut durlng storage of the samples over the Chrlstmas break perlod are given in - 7
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IABLE 1

© . : SEPARATION OF SECTIONS INTO WORKING SAMPLES . - -

T

HOLE NO, = SECTION® - WASS OF . MASS OF . MASS OF .. IOTAL
TR  ANALYSIS - BULK - - REJECT =~

' " SAMPLE . SAMPLE

9 9 g

2 1 sz 2466)
9617 17594) 1204 32393

N

292 ' 574) .
542 - 1088) - . _ ~ L
2062 3450) - . . 2025 . 24760
3215 5344) e
- 1318 3227) s e
- 576 1057) : ‘

Ol WRN -

1121 1451) TP .
9512 17406) . 2823 36154
1486 2355) - Y

W N -

1916 2677)

1879 3229) - B .
4741 9031) 6332 44206
5003 - 9398) " :

SN -

3181 s5738) S
9421 18261) 23160 59761

N-—\
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© IABLE. z;fiv i

MOISTURE LDSSES DURING STDRAGE _j,i fL;';

SECTION = ANALYSIS SAMPLE e © BuLK SAMPLE e
S | Mass ﬂa_s_si ’ Lo;s . Mass M.?}EE 1—.95.5. 3

| 2012776 A/TT - Zan/16 AZTT

1 1512 © 14190 2.2 2466 2478 0.2(gain)
2 9617 - 9612 0.4 17594 17444 1.0

1 292. 255  12.6 . 574 573 R

2 542 532 1,8 188 1075 1.2

3 2062 2029 1.6 3450 3459 0.3{gain)
4 3215 347, 2.4 5334 5284 1.1
5 1318 1309 0.7 3227 3220 0.2
' 6 576 519 9.9 1075 1042 3.1
1121 1085 3.2 1451 1409 2,9
2 9st2 g9sa1 g, 2(galn)17406 17302 0.6
3. 1486 1467 1.3 2355 2313 1.8
1 1916 1851 3.4 2677 2631 - 1.8
2 1679 1813 3,5 aze9 3159 2.1
3 4741 4659 1.7 9031 8900 1.5
4 5003 4933 1.4 9398 9383 0.2
1 a1et 7T 0 5738 5642 1.7
2- 942t 9405 0.2 18261 . 18160 0.6




1",

The bulk sample from the Sectlone Wthh are llsted above as lncluded in

%ﬁa total leachlng sample for examlnatlcn at 38 mm and 25 mm tcp partlcle 51zek

A screen analyele was made gf the sample at thle top partlcle elze(Table 3)

aind two eubeamplee rempved for leachlng teste.

" Before crushing to 12 mm, the remelnder of the sections which had been

3

aexcluded from the 38 and 25 mm top particle size teetlng for the reasons described

~above, were added to the residue of sample after separating the 25 mm subsamples.
?The process of crushing, screening andyeepEretlng subsamples fqr‘leaching tests
“were then continued at 12 mm, 6 mm and 3 mm top particle sizes respectively.
'
The screen analysis of these samples (all before leaching) together with

-screen analyses made on the coal samples after leaching are givep in Table 3.

o The samples were now ready for water leaching feete and at this etage'were

"stored over the Christmas holidays,
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 SIEVE ANALYSESSDF SAMPLES BEFORE AND AFTER LEACHING - . =

" Mass % (air dried) ..

Ii;i.Cle 'SCI‘EEH) BE'F‘DIV‘E Leaching . . 1 A'F'ter Leaching

g Size ,
)] {mm) Fractional - Cumulative Fractional - ~ Cumulative

R

29.5 - © 29,5 19.8 . 19.8 "
2.7 - . 62.2 \ 35.6 55,4
. B80.9 : 21.2 . T6.6

- N

7.6 ©° 88.5 : 7
9.2 - 97.7 ‘ 9
2.3 100.0 . 1 6

+ o+ + 4+

0 83.6
.6 93.2
8 100.0

1
[9)%
PPN
ON WOy
QwonNnwm
“ e e e &
U N W oy
-
(@8]
-~

33.3 33.3 164 - 16.4
27.0 - . 60,3 - 32.8 49.2
11.2 o 71.5 | 15.5 64.7
20.0 91.5. - ' 22.0 ‘ 86.7

8.5~ -~ 1o0.0° -~ 13.3 : 100.0

+
1
o
TENEAEN
+ 0+ + 4
OwonN
NI

35.1 35.1 ' 22.9 22.9
18.7 53.8 . . o 26.2 49.1
32.9 86.7 3t 80.5
- 0.5 13.3 ' - 100.D 0 : o195 100.0

O w o
;N oW

2 | 349 349 29.1 - 294>
| : 5 | 418 B2i7 46.4 - T5.5
¥ = 0.5 0 17.3 100.0 = . . 245 . 100.0

o +os fagr 97 s s
o o o3 T e U o0,




. B e T

13,

6. APPEARANCE OF THE COAL IN THE BURECDRES

It was observed durlng the flrst crush;ng of the core raterzal that

VleStUIB had concentrated 1n the outs;de layere of the cores and had appeared

to have migrated outward from the central aX1s. However thle was by appearanceo'k

‘only, the cores could not have been dBSCIled as wet nor was free water V151ble:?"

f other than that condensed 1n51de the plastlc covers of the c;res, Wthh was
-
shown by welghlng to have been small in mass.

Apart from friable brown coal there were several other =ntlt1ee whlch

could be 1dent1f1ed, 1eBs

(a) a considerable quantity of woody material where +thz fibre

strength was still strong°

(b) in several of the sections there were appre01ab1e sccurrences

v of pyrite (or marcasﬂ:e)°

- 7. LCENTRIFUGE TESTING

One series of samples at each top partlcle size fron 38 mm to 3 mm was
tested in the centrifuge to check any liquid water that could be separated
. No centrate was obtained at all at this stage ‘and no furthe tests were carrled

. out on centrifuging unleached samples,

The centrifuge used for all of the tests was constructed spe01ally for the
g work and was modelled on commer01al coal preparation centrlfuges regardlng
: acceleratlon forces, The common "g" value applying to these centrifuges lS
"about 100 at the mld polnt of the basket, The actual "g" value calculated -
. at the mid point of the basket is 111.6.

8. WATER LEACHING TESTS

. The leaching of each sample with distilled water was performed by a i

: multlstage batch process to approx1mate COﬂtanOUS action whereby after each

mlnute of agltatlon time of the coal and water one half of the aqueous solutlon B

was w;thdrawn and replaced W1th dlstllled weter°

R e

An 1n1t1al mass of about 2 kg of sample was taken and placed W1th 4 lltres
of water in an aspirator bottle and shaken for one minute on a laboratory sieve

shaker, After a short period for settling solids in suspension half of the water
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was decanted off and replaced with an equal volume of distilled water.: This

was carrled out 5 tlmes. - After ﬁhe flnal laachlng stage the SDlldS and remalnlng

‘ solutlon were centrlfuged untml all llquld had ceased to flow.,}u;7ﬁ>
There was notable partlcle breakdown durlng the leachlng tests which 1sny
dlsplayed by the dlfference in sieve analyses of samples before and after X

leachlng glven in Table 3. The general effectfwaa nfmass % af the

top sieve sizes and a correspondlng 1ncrease i
values remaining roughly constant. This is common in coal degradatlon occurrence
;where mass % is transferred from top particle 51zes to the fines. Although time
was allowed for the SDlldS to settle after each mlnute of leaching before
drawing off the half of the water solution the flne coal partlcles which were
dark brown inkcolour, displayea no signs of sellling‘and had to be filtered from
the suspension of each leaching stage ahd returned to the solids before carrying
out the hext stage, Great difficulty was experienced-in filtering as the solids
E readily passed through coarse filter paper while the rate of filtering through
. fine filter paper, under vacuum was 1mpractlcably slow, It was necessary to

- allow gach suspension to make its own fllter bed in the fllter paper befcre a

clear filtrate could be obtalnedar

The difficulty in ohtaining a clear filtrate was alsa experienced in the
process of centrifuging, where despite lining the basket with filter paper,it
proved imeossible to abtain'a'clear centrate. After'each centrifuge run the
fine solids, deep brown in colour, were separated by filtration and added back

:to the bulk in the centrlfuge basketg

Filtration was improved somewhat by flocculation of the fine suspensions
-which were anDlVBd with the laboratory work, The flocculant was chosen so as ...
'iito contain a minimum of any ions which were Concerned with the test work. The
flocculant used was a proprietary brand which contained chlorine in combinatiocn,
“The concentration of flocculant used was 40 mg/l Wthh was. too low to affect

Slgnlflcantly any analyses later carrled out

The quantlty of leach eolutlon removed at each stage was analysed as

dBSCIled in the next sectlon. It was 1mportant that molsture contents were‘
*determlned at all stagee where mass was requ1red or analyses to he carrled out
“"because of the high m01sture content of the coal, The total moisture contents

g?;ﬁf the samples over the range of different topAparticle sizes were determined

. by the standard method of air drying after a preliminary crushing, process to 6 mm

*



which were determined as above., A moisture content ba

- is given as followss

; Pre Leach Samples

JTop Particle Size _ »i ﬂ ) -  1 §§;5m>
Crush to 6 mm wet mass g 1256
After exposure g 662
Moisture loss - g 594
Moisture loss % ) 47,5
Mass‘afterrciushing for o
analysis - - g 630

Crushing loss (dust) g 32
Mass after exposure g 604
Moisture loss g 26
Moisture loss % 4,1
Moisture determined in ) ’

the analysis sample % o T.8

Total moisture % o o 53.4

The total mbisfuré‘ié‘bélcﬂléted’from'thé thres

25 mm
1000

512
488
48.8

483
29
468
15
3.1

8.5

54.6

stage moisture contents

iahbéyﬁf thé>fuli'process

12 mm

1000
572
425

42,8

541

31

527
14

2.6

8.9
49,3

582

418

41,8
553
29

525

28

5.1

8.0
49,2

8.4
48,3
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Post Leach sémpléé S

Top Particle Size

3 mm  25mm A2mm 6om  dpm

‘ Mass of wet coal ,;;fjaflig*l_f._1'g‘2059. 20160 222[]_“"27‘!7&1,;t 2199
Mass of wet coal after ~‘Af'i' R ;. R fvfl‘;]l SRR,
air drylng B j'»f;bfwg»‘",_,r. 1019 - . 937 . 1015 1027 1031
Moisture loss = % - . 50,5 54,9 54,3 ~ 52,8 ' 53,1

Moisture determined : o ' R - : .

in the analysis sample % . 10.6 10,6 9,3  11.2 1065
Total moisture % 55,7 ©  59.7 58,9  58.1  58.0

, This data is given in full because the results given in this report are
of a second leaching run Wﬁich was carried out on the reserve samples. The first
' series of tests could not be mada to balance hecause it was not appreciated how
V,greatly the high moisture cantent of this coal would affect the results and not

. sufficient moisture determlnatlons wara made,

; 9. RESULTS OF THE LEACHING TESTS

9.1 Analyses of Leach Solutions

The leaching of each saparata top particle size of sample provided 5
?.saparata leach solution samples of 2 litre quantity each and one sample of
- centrate, Each of these has been analysed for the cations, Na, K, Ca and Mg

and also the anion Cl,

Some analyaes were also made for sulphate and carbonate ions.

The voelumes of solutions which were drawn off at each stage of the
laachlng tests are glven in Tabla 31 Nthh glves a watar balance of the whole

leachlng processo e

Tha analyses of the laach solutlons ‘are glven in Tables 4 to 28. in tﬁeae

~ tables the fcllowxng key applies to the table columns.



4’-vcpihmhxiiﬂu
" Column 2

Column 3

Column 4

e L L ORI

’fwremoved at that leechlng stage, by analy515 ln g/l. -

1000075

17,

' .Concentratlon of the an concerned ln the 2 lltres :

Mass of that 1on removed out of the system at that

stage (1,e° Eolumn 1 multlplled by the eolutlon valume)

Eoncentratlon of that 1on in g/l in the centrate removed

after the Sth leechlng etage solution has been withdrawn

Uby analyels.

The total mase'of that ion ih the centrate,
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TABLES 4 TO B i | | SODIUM = Na

TABLE 4 V ’ . TOP PARTICLE SIZE 38 mm_

" Leaching Stage .. /" Column 1  Columh 2 . Column 3. - Columwn 4 .

! Y 0.549 - 1,065
2 - IR T8 -y SR 10
3 - 69T 1,379
4 . . o608 1.193
5 0,445 . 0,897 |
Centrate . o R - D.616 1,127

TOTAL Na REMOVED 7,098 g

TABLE 5 - TOP PARTICLE SIZE 25 mm

keaching Stage _ Column 1. Column 2 Column 3 Column 4
g/1 g o/l . g

L

1,425 2,829
1,647 3,228
1,261 . 2,500
| 0,920 1,831
s . g.5a2 - 1,087 | ,
Centrate , . 0.646 1,085

AW

TOTAL Na REMOVED 12,569 g

. TABLE 6 B =  Tpp PARTICLE SIZE 12 mm

Leaching Stage : ~ Column 1 Column 2 Column 3 Column 4
: g/l g - g/l g

1 1.721 3.373 ‘ | |

2 Co1aT2 - 2,730 | o -
3 N L 2,215

4 S D.TT9. ~ 1.546 , SR V-
5 .. 0,53 1,082 :

Centrate 0.690 - 1,090

.~ TOTAL Na REMOVED 12.006 g
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D TABLE T | . ___TOP_PARTICLE SIZE 6 mm

Leaching Stage. . .. . Qolgmn 1t ,-.Column 2. . Column 3 - Column 4

: S gy RS BeR 3 g Colu
| TR L Slae ey e

“t?;@}aéh@fﬂf;,.1,753' |

S c | ’ D°5:94 1 °’1 82

& »_-Y‘Fv  , -v: :?‘U°423   51,: 0'854  o -

Centrate el 0.519 0.721

R = I N

- TOTAL Na REMDVED 14.699 g

TABLE 8 ' o TOP_PARTICLE SIZE 3 mm

Leaching® Stage , ~ Column 1 Column 2 ~Column 3 Column 4
: g/1 g g/1 g

1 2,167 4.204
2 1373 20677
3. M420 2,229
4 0.787 1,566
5 ot 1.214
Centrate : ;  - _‘ jv 7 0.519 0.753

TOTAL Na REMOVED 12,643 g .

.
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TABLES 9 TO 13 o L POTASSIUM K

IABLE S e o oo - TOP PARTICLE SIZE 38 mm

jLéaching Stage  ;{5j312’:;;‘ Columni 1 gf"Column;g~;';’Column’3g=,?.Columh;4}1g&~§g;
S e g e T S gl e e gt gL T g

R e
o o.0iz 0 D.024
| - ol 0.020 .
5  p.007 0,014 |
Centrate DR 0 oalz 0,017

LN

TOTAL K REMOVED 0,119 g

- TABLE 10 - | TOP PARTICLE SIZE 25 mm

Leaching -Stage Column 1 - Column 2 Column 3 Column 4
! g/1 g .. ¢1 g

| 1 - 0.021 0,042
- 2 0.022 . 0.043
| i ~ 0.018 0.036
: 4 p.012 0,024

5 o 0.008 0.016 | |
Centrate ) o . p.oM 0,018

TOTAL K REMOVED 0,17 g

TABLE 11 | B TOP PARTICLE SIZE 12 mm

Leaching Stage : ~ Column 1 Column 2 Column 3 Column 4 -
941 , g g/1 g

0,023 0,045
0,019 - - 0,038
. 0.015 0.030
0.012 D.024°
s . 0.07 . 0,014

How N -

" Centrate 0.0t 0,039

. IOTAL K REMOVED 0,190 a
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TABLE 12 " ’ - TOP PARTICLE SIZE 6 mm
,,Leaching.StageA :‘5, R quumﬁr1'55“'Culumh'2f"?,Coluﬁh;35;; Column 4\”f? :w

1 0,027 g3
: . | g 00021 . ' 00042 o IRETSIE
' o i‘:T°U;DDB-AEEAYTJD,D165;
.5 - p.om6 o 0.012‘
Contrate B o 0,008 0,011

TOTAL K REMOVED 0,160

TABLE 13 - | 3 TOP_PARTICLE SIZE 3 mm

Leaching Stage Column 1 Column 2 Column 3 Column 4
) g/l g -~ g/l ' g

-

0,029 0,056

0,019 0.037

0,017 0,034 i |

0.012 0,024 ; )
5 | 0,008  0.016. |

Centrate SRR . 0.009 - 0.013

SN

TOTAL K REMOVED 0,180 g
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TABLES 14 o 18 B - .~ CALCIUM Ca

T

TABLE 14

H - TOP PARTICLE SIZE 38 mm
" Leaching Stage - ‘Column ! _ Column 2~ Columm 3 Column 4 -

T0.007 7 0,013
-0.012 0,024
S o U;D1ﬁ. '“; 0.020
0,009 0.018
5 . p.o04 p.008

1
2
A S

Centrate - ' SR - .- . p.o03 0.005

TOTAL Ca REMOVED 0,088 g

TABLE 15 o TOP PARTICLE SIZE 25 mm

Leaching Stage , Column 1 Column 2 Column 3 Column 4
g/1 : g g/1 g

-—

0.006 0.012 °
0,014 0,027
0,012 0,024
0.006 0.012
5 o | 0,007 . 0.014 L
Centrate ' ' B ) 0.008 0,013

HOoOwWw N

TOTAL Ca REMOVED 0,102 g

TABLE 16 e o ' " TOP PARTICLE SIZE 12 mm

Leaching Stage , i Column 1 Column 2 Column 3 Column 4
g/1 g g/l g

1 0.059 0,116
2 | 0.049 0,090
3 . 0.0m0 0.060 -
4 . o019 0,038
5. 0,008 0,016

Cemtrate . T _ g.012 S p.019

J; TOTAL Ca REMDVED 0.339_QIV  A ;tb
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_Top PARTICLE SIZE 6 mm
e 1. Columz - Columd  Colum 4

‘TABLE&17"'""

; Leaching Stage f’ .

1 oos  odeT
s poz . 0,045

4 3 0,010  ‘ " 0,020

5 e . 0.004 0.008

Centrate - [ M L - 0,017 -

TOTAL Ca REMOVED 0,359 g

TABLE 18 ' TOP PARTICLE SIZE 3 mm

Leaching Stage - - Column 1 Column 2 Column 3 Column 4.~ -
a : g/~ g - g/ .9

0,075 = 0,146
0.047 0,091
0,033 0.066
_ - 0,018 0,036
5 . ~ p.om8 0,010 | U
Centrate u B 0,007 . 0,010

MW NN

TOTAL Ca REMOVED 0,365 g
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TABLE 19
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. MAGNESIUM - Mg

Leaching Stage;‘

’f,y;ifpolumh-1}jxiifCoi&ﬁﬁ;2‘ f;7tCDiuhn_3
S/l e T g g/ e T g

St RS ffﬁb PARTiCEE:SIZEﬁjﬁrmm'”'

s W N =

Centrate

©p.003. - 0.006

0.004 ©  0.008

" p.004 . 0.008

0.008 - 0.016
0.016 ° - 0.032
SR 0.010 0.018

TABLE 20

TOTAL Mg REMOVED 0.088 g

TOP PARTICLE SIZE 25 mm

Leaching Stage

Column 1 Column 2 - Column 3 Column 4
g/1 g g/1 g

1
2
3
4
5

Centrate

'0.025 0.050

D.115 0.228
0.160 0.314
0.101 - 0.202
0.054- - 0.108

0.029 - . ' 0.049

 TABLE 21

i
>
>
in
o'

TOTAL Mg REMOVED 0.951 g

TOP PARTICLE SIZE 12 mm.

Leaching Stage

Column 1 Column 2 Column 3 Column 4
g/1 . g R g/1 S g

1
2
3
4
5

Centrate

.g: D.DYS g D,iSD-

0.168  0.329
0.148 0.296

. 0.095-  .0.190

0.060 0.119

. 0.043  0.068

" TOTAL Mq REMOVED 1.152°g

*ﬁ“‘CQlumh 4;2fﬂ'.1



25,

TABLE 22
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TOP PARTICLE SIZE 6 mm

Leaching s;égg3;;:_5;ﬁ_

‘EclumhyiE§ €‘
G/

RN

~Cplumnk2~5f1>;Colum633:_ ~. Column 4

£

1 S w218 0.427
2 o048 0.296 :
3 3,"0,07é s” 3“.‘ 0,142 ¢
4 © 0,036 . 0.072 E
5 0.019 © 0.038 o
Centrate | B ' 0.023 0.032
TOTAL Mg REMOVED _1.007 g
TABLE 23 T0P_PARTICLE SIZE 3 mm
Leaching Sfage Column Column 2 Column 3 Column 4
. g/1 g g/1 g
© 0.205 0.398 -
2 0.142 0.277
3 0.100 0.200
4 ' 0.056 0.112 .
5 . | 0.033 0.066
Centrate - ‘ - 0.027 0.038

TOTAL Mg REMOVED 1.092 g
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JABLE 24
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CHLORIDES as C1

TOP _PARTICLE SIZE 38 mm

Leachingistagef;mf“

. Column 1 .
: g/l

g e

wvntoluhﬁ?BQv%'Cblumﬁﬁdj
g/l - i g -

1 SLU0WTST 1469
2 AT TR DE°T) S
3. o0sat - 1.861
s o 0.78T 1.504
5 0.524 1.056
Centrate - 0.858 1.570
TOTAL C1 REMOVED 5.497 g
TABLE 25 TOP_PARTICLE SIZE 25 mm
Leaching Stage Column Column 2 Column 3 Column 4
. g/1 g g/1 g
1 2.025 4.020
2 - 2.370  4.645
3 16N 3.325
4 | 1.109 2.207
5 0.666 1.335
Centrate : © 0.753 1.265
TOTAL C1 REMOVED 16.797 g
TABLE 26 TOP_PARTICLE SIZE 12 mm
Leaching Stage Column Column 2 Column 3 ' Column 4
g/l g g/1 g
1 2.396 4.696
2 " 1.832 3.646
3 1.275. . 2.537
4 9Tz . 1.928
5 0.8 45 ELLT
Centrate ' | 0.806 - 1.273

. IOTAL C1 REMOVED 15.226 g
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“TABLE 27 '  70P PARTICLE SIZE 6 _mm

agLeaching Stage-ﬂbx - 3‘.'¥Columnv1f5 - Column 2 . Column 3 . . Column 4
; ) e . .9/13 n‘rvaﬁy afgﬁf{c L _g/l,f f?f:;?t g

'jgﬁé.égj'ff-1;~j 5;678;5**';; LR s
i S e
Ad280 2222

0.0 0 t.a07

5 CCouo o 0.949 | L

Comtrats . o.sen  0.718

N N

TOTAL C1 REMOVED 15.114 g

TABLE 28 ! e j - TOP PARTICLE SIZE 3 mm

Leaching Stage Column 1 - Column 2 Column 3 Column 4

3.064 5.944
1.796 3.502-
1.440  2.866
. 0.987 - 1.964
5 | © p.648  1.309 | :
Centrate : o - . ‘ 0.700 1.015

MW N -

TOTAL C1 REMOVED 16.600 g




9.2 Ana_y51s of Coal Sampl

;;are as follOWS- e
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S

 IABLE 29

000086

The samples of coal of each top partlcla size were analysed before and

after leachlng for sodlum, pot3551um,‘calc1um,;magn851um and chlorlne. Results

" BEFORE LEACHING
TOP PARTICLE SIZE % 1IN COAL ( AS ANALYSED)
Na K~ Ca’ Mg C1
38 2,77 0,07  1.49 1,71 1,04
25 2,95 0,07 1,47 1,82 1,61
12 2,52 0.15 1,52 1.77 1,50
6 3.06 0,13 1.57 1,86 1,50
3 3.00 0,14 1,60 1,84 1,59
AFTER _LEACHING
38 1.15 0,04 1,48 1.66 0,07
25 0099 0.04 1045 1062 D,D?
12 0.89 0,06 1,34 1.40 0.10
6 0.80 0,05 1,23 1.39 0,03
3. 0,84 0,07 1,33 1,42 0,07

9.3 Analysis for Sulphates and Bicarbonates

The centrate fram the centrifuge tests of each top particle size were

~analysed for sulphates and bicarbonates because there was more sodium in the

leach solutions than the correct proportion of Na to C1 in Na C1, i.ee “that

other sodium salts were present

~The folloW1ng_;esults were obtained,
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- TABLE 30 -

e

TOP PARTICLE SIZE . . ANALYSIS OF CENTRATE IN ma/L.
LTt e e Alkéiinifyfas:f; f;SD4’ion SR
Bicarbonates . - . - -

| 3él="5;". :g';5fif' b{’512ﬁ 1i{il" V ' 100"
s, et
12 a3 gy
o 2 88
3 o o2t 100

This shows that the sodium, as well as potassium, calcium and"

magnesium are present collectively as chlbiide, sulphate or bicarbonate.

10. ASSESSMENT OF RESULTS

A balance of the coal mass as it paésed through the various stagés of
leaching is giveﬁ below which shows the losses or gains which were recorded over

the operation, These ranged from a loss of 3.2% dry coal to a gain of 401%
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IABLE 31

. COAL MASS BALANCE DATA,

TOP PARTICLE SIZE 38 mm 25 mm 12 nm 6 mm 3 mm
Coal used for leaching tests g 1985 1988 1994 200% 1999
Total moisture % 53.4 54,6 49,3 49,2 48,3
Dry coal used g 925 903 1011 1017 1033
Mass of coal from centrifuge ‘

at =tmospheric equilibrium g 1019 937 1015 1027 1031
Fines in centrate g 36 49 40 62 B6
Total coal g 1055 986 1055 1089 1117
Moicture content % 10,6 10.6 9,3 1142 10,5
Dry coal after centrzifuging g 945 883 957 967 1000
Coal recovered from ,

centrifuge filter paper g 18 36 21 17 25
Total dry coal recovered g 963 919 978 984 1025
Loss or gain % + 441 1.8 -3.2 =3.2 ~-0.8

A water balance is given as followsa

All data in grams oF millilitresa
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TABLE 32

WATER BALANCE

000089

38 _mm 25 mm 12 mm 6_mm 3_mm
Water into System ‘
Moisture in coal - 1060 1085 983 984 966
Water added 1st stage of leaﬁh 3988 4002 3971 3977 3977
Water added 2nd stage of leach 1995 1990 2010 1980 1970
Water added 3rd stage of leach 2000 1985 1390 1990 2010
Water added 4th stage of leach 1980 1930 1990 1980 2000
Water added 5th stage of leach 2000 2000 1990 1990 2000
Total water into system 13023 13052 12934 12901 12923
Water out of System
Water remaved after 1st leach 1940 1985 1960 1960 1940
Water removed after 2nd leach 1977 1960 1390 2000 1350
Water removed after 3rd leach 1978 19350 1990 1970 1390
Water removed after 4th leach 1962 1990 1985 1990 1990
Water removed after 5th leach 2015 2005 1970 2020 2020
Moisture in centrifuge coal 1209 1346 1381 1394 1473
Moisture losses in fiiter paper 98 85 90 92 81
Centrate solution volume 1830 1680 1580 1390 1450
Total water out of system 13009 13041 13044 12816 12834

Balances may be drawn for the elements sodium, potassium, calcium,

magnesium and chlorine for the leaching process using the calculated masses of

each element extracted from the leaching stages as given in Tables 4 to 28

and the loss in mass % of the elements analysed in the coal (Table 29).

The following basic data has been used in all of the material balance

calculations whereby the mass of the coal taken for leaching is cbtained at the

"as analysed" moisture,

These masses can then be applied to the mass % of the

appropriate element obtained by analysis of the coal to calculate the mass of

each element in the coal before and after leaching,
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TABLE 33
PARTICLE | DRY COAL TAKEN BEFORE LEACHING - AFTER LEACHING
I1ZE FOR LEACHING SAMPLES SAMPLES
TESTS As analysed | Mass of coal As analysed | Mass of coal
moisture at as analysed | moisture at as
moisture analysed moistursg
g % g % g
38 925 7.8 1003 10.6 1035
25 903 8.5 987 10,6 . 1010
12 1011 8.9 1109 9.3 1115
& 18017 8.0 1105 11.2 1145
3 1033 8.4 1128 10,5 1154
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TABLE 34
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Top Particle

Mass of Na

Mass of Na Mass of Na

Mass of Na removed

Size in coal in coal removed by by analysis of
before after difference leaching solutions
leaching leaching

g ‘ g g g
38 27.8 1.9 15.9 7.1
25 2901 - 10.0 19.1 12.6
12 28.0 5.9 : 18.1 12.0
6 33.8 9.2 24.6 1.7
3 33.8 9.7 24.1 12.6
POTASSTUM BALANCE TABLE 35
Top Particle Mass of K Mass of K Mass of K Mass of K removed
Size in coal in coal removed by by analysis of
’ before after difference leaching solutions
leaching leaching
g g g g
38 0.70 0.41 0.29 0.12
25 0.69 0.40 0.29 .18
12 1.67 0.67 1.00 0.19
6 1.66 0.57 1.09 0.16
3 1.58 0.81 0.77 0.18
CALCTUM BALANCE TABLE 36

Top Particle

Mass of Ca

Mass of Ca Mass DfVCa

Mass of Ca removed

Size in coal in coal removed by by analysis of
before after difference leaching solutisns
leaching leaching

g g g g

38 15.4 15.3 0.1 0.29
25 14.5 14.6 Nil 0.4
6 17.3 14.1 3.2 0.4
3 18.0 15.3 2.7 0.4
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34.
MAGNESIUM BALANCE TABLE
Top Particle Mass of Mg  Mass of Mg Mass of Mg. Mass of Mg removed
Size in coal "~ in coal removed by by analysis of
before after difference leaching solutions
leaching leaching
g g g g
38 17.2 17.2 Nil g.a9
25 18.0 16.4 1.6 g.9
12 18.6 15.6 4.0 1.1
6 20.6 15.9 4.7 1.0
3 20.8 16.4 4.4 1.1
CHLORINE BALANCE TABLE
Top Particle Mass of C1 Mass of C1 Mass of C1 Mass of Cl removed
Size in coal in coal removed by by analysis of
before aftexr difference leaching solutions
leaching leaching
g g g g
38 10.4 0.7 9.7 9.5
25 15.9 a.7 15.2 16.8
12 16.6 1.1 15.5 15.2
6 16.6 0.3 16.3 15,1
3 17.9 0.8 17.1 16.6
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© 11, ION EXCHANGE TESTS

Advice had been received that the ions of sodium and magnesium could be
V;exchanged. If this could be carried cut the magnesiuﬁ would offer no complications
- to the combustion of Wakefield coal as would apply to the sodium. A test was

- carried out by agitafing some 3 mm top particle size samples for about 5 hours in

= a 1% solution of magnesium sulphate, After agitation the sample was filtered,

" with no washing of the coal residue in the filter, and the filtrate analysed for

Nay, K, Mg and Ca ions.

A sample of the same = 3 mm coal was similarly agitated with distilled
- water and filtered in an identical fashion. An analysis of the filtrate in this
? case was carried out as previously.

v,
The results were as follows:

: mg/l
: Mg - K Ca Na
? Mg 504 test solution ' 1883 0.5 9 2
Filtrate after Mg 504
treatment Run (1) 1883 44 479 3168
Run (2) 1815 43 456 3114
Filtrate after waterxr
treatment Run (1) 563 40 196 28945
Run (2) 548 40 194 2980

It is considered that the increase in sodium content in the leaching
water was not significant in respect of the total amount of sodium chloride
present, in consideration of the period of time which the contact was made and
of the cost of magnesium salts, which would largely have been wasted in the’

effluent.

12, X~RAY DIFFRACTION EXAMINATION

Two subsamples of the coal samples were supplied to the A,C.Il, Technical
Centre for X-ray diffraction examination. Their report and comments are given

below @
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"We have examined by X-ray diffraction two samples of powdered coal

:recéivsd from you on Order Nos,1549 and 1578 dated 15/3/77 and 24/3/77

- respectively.

X=Ray diffraction results are as follows:

1st Sample (Low-rank coal)

Moderate quartz, SiD2 3 - 5%

Low gypsom CaSU42H20 < 1%
2nd Sample

Moderate quartz; SiD2 3 -~ 5%

Low gypsom 2CaS0,H_O <¢1%
' 42 ,

Low Sodium chloride NaCl <1

Enclosed is an X-ray diffraction chart on the gshed product of the

2nd coal samples

, As noted SiD2 predominates followed by NaCl and CaSD4 (the hydrated
.warieties weculd have been converted to CaSD4 anhydrous in the ashing process)°
Some F8203 is present and some major peaks could not be defined. One (d spacing
at 1.,37A° ) could be kyanite but no supporting kyanite peaks appear.

An emission spectrograph run on agsh was also done. Results are -

5102 20-40%
NaZD 10-20%
Cal 5-10%
Mg0 5-10%
Fe, 0, 5-10%
A1203 0.5 = 1%
K,0 0.5 - 1%
B0, 0,3%
CUD 0003%
MRO 0,02%
C1203 0,.01%

Ni0 trace "
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13. DISCUSSION

The object of the leaching tests was to examine the possibility of
removing sodiﬁm chloride from the coal by water solution and to obtain some
parameters which would appéar to govern the extent by which this could be
accomplished, There was a considerable reduction in sodium chloride content
of the coal by the leaching and, depending on particle size, most of the sodium
‘chloride was dissolVed out after treatment by 6 times the mass of the coal at

about 50% moisture content.

There is evidence that there are sodium containing minerals occufring
in the coal which are not soluble in water, However the chlorides are reduced
close to zero by leaching and this can be taken as good evidence that the sodium
chloride is almost completely removed by water at a 6:1 ratio of water:coal.
v
The ratio of sodium to chlorine in the leaching water is of the order
of 0.8, whereas that of Na to Cl in NaCl is D°65°. This shows that sodium is also

removed by leaching as other soluble salts probably as sulphate,

There was poor agreement between the sodium removed by leaching exprecsed
as a difference of the contents of the element in the coal before and after
leaching compared with the amount actually removed and analysed in the leaching
water. There is no evidence in the results which explains this finding. The
best agreement between these two methods of assessing the effect of leaching was
obtained with the chlorides, which suggests that the chlorine occurs in the! coal
practically all as sodium chloride and is almost éompletely removed by leaching,
Since there is reasonable agreement between the proportions of sedium, chlorides,
sulphates and carbonates and other elements which were removed in the leaching
water it can be assumed that sodium inm particular occurs in the coal as
insoluble minerals which may be difficﬁlt to analyse correctly, and which may

contribute to the discrepancy in the sodium balance,

The influence of particle size on the ability to leach salts from the
coal is somewhat obscured by the physical breakdown of the coal in agitated water,
However there is clear evidence that smaller particles allow leaching to téke
place more feadily than in the case of larger particles, Thus the concentratisn
of chlorides in the solution remcved after leaching stages is reduced to half in

3 stages in the case of the 3 mm top particle cize coal but requires 5 stages in
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‘the case of the 38 mm top partlcle size sample to be halvede. Alsoc in the case of
the 38 mm_ top partlcle size leaching test TUNS, the 2nd leaching stage remoVves
ma;e,of cach element than the 1st stage leach, showing that physical breakdown of
the particles releases more of the salts concerned to be removed in the 1eaching

waters

The breakdown of tHé pérticlas in water would be an lmportant factor
in a commercial operaticn and would require a water clarification sectlong'umﬁﬂv
involving flocculation and filtration of the fines. Since the fines proved
‘difficult to filter in the laboratory they would probably not be easy to treaf on

the commercial scales .

The salinity of the water was increased by about 2000 mg/1 cof sodium
chlorlde in the full leaching pPrOEESSe Since a commercial operation would be
using water which mlght originally contain some sodium chloride in solution it

is likely that disposal of the effluent might raise some problemsSe

Calcium sulphate was detected in the coal by X-ray diffraction. Vexy
1ittle of this was removed by leaching as might be expectede Similarly magnesium
was leached out only to a small extente Potassium occurs to such a small extent

that it could cause nho problems.

1t was notable that in every case the centrate obtained by the
centrifuging of the 1leached solids was of greater salinity than the water drawn
off after the last stage of leaching, although the expectation would be that this
last stage solution and the centrate would be equal in salts concentration. A
conclusion is that salts, including sodium chioride are adsorbed into the coal
surface and are not readily released unless Dby the application of snergy in this.
case by the gravity effects of the centrifuge. The centrifuge thus represents an

important stage in salts removal,

< [ o
iy e
té?f%%;?%/ Australian Coal Indu;try RBS;a;c; La;oratorles Ltds

T dirnaerre /zbat4§£>.
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EXPLORATION LICENSE 290 '

PORT WAKEFIELD AREA

OPERATIONS SUMMARY
THIRD AND FOURTH QUARTERLY REPORTS

- 103 hdles have been completed for a total of 8830 metres,
- Hole numbers are chronological from V165-V267.
- Drilling contractor was ®Thompson Drilling Company” of
Millicent, South Australia,
-~ Surveying of holes is still under way by ETSA Survey Branch.
- Technical supervision of the programme was under the control
of G, Msyer of the SADME,
-~ Geological logging was by :
C. Windsor - student working for SADME
Vicki Golin - G®olegist, ETSA - now with SADME
Gavin Springbett - Geologist, ETSA
~ All holes were drilled using & Mayhew 1000 rig and were HU core size.,
- Core samples are at present storsd at SADME Core Depot and are being
logged in detail by G, Meyer, These will eventually be chemically
analysed by AMDEL,

EXPENDITURE

Expenditure for the third and fourth quarter is as follows 3

Drilling and Geophysical Logging 129 639
Administration T Gco
Chemical Analyses 19 254

$155 893

SUMMARY

Expenditure for first & second quartsr $ 71 08O
Plus third & fourth quarter 155 893
Total for year $226 973

E— /7 RECEIVED
13 Juni97g
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