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1. INTRODUCTION 

Australian coals range in age from Carboniferous to Te rt iary, and 

commercial or potentially commercial deposit s occur in a number of 

basins and in strata of Permian, Triassic, Ju rassic, Cretaceou s and 

Tertiary age; only iso l ated patches were formed in the Carboniferous 

period. 

The major deposi ts of black coal are located in the eastern s tat es of 

Queensland and New South Wales and are of Permian age and significant 

deposits also occur in Weste rn Australia and South Austral ia . (Figure 1) 

A smaller deposit is operated in Ta sma nia. 

J'lle major deposits of brown coal are the Tertiary coals in Victo ria and 

South Australia with major produ ction in Vi cto ria f or domestic power 

generation. 

The major production of black coal is from the Permian coa l s of the 

Bowen Basin in Queens la nd and the Sydney Basin in New South Wa les and i t 

is these coal ~, high quality coking and steaming coa ls , whi ch form the 

major export market. 

Proved reserves of black coal exceed 50,000 mi llion tonnes and 

additional resources in place are many times this tonna ge . Much of the 

reserves and resources is bituminous coal. 
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Saleable black coal production has increased substantially over recent 

years rising from 30 million tonnes in 1965 to over 136 million tonnes 

in 1986. Domestic consumption has increased , to 44 million tonnes a year 

but the principal factor behind the increased production and the 

establi s hment of new mines has been the development of major export 

mar ket s. 

Coking coal reserves are very large at 20,000 million tonnes with 

present annual production rate of 55 million tonnes. Whilst the 

Australian steel industry has shown little growth durin g this period 

with consumption of coking coal pre sently at 6 million tonnes a year, 

the development of the open cut mines in Queensland for the export 

market has probably been the single most significant fac t or in world 

coking coal trade today. 

Australian coking coals are of low to medium ash content, low sulphur 

content and with volatil e matter of indivi dual coa ls covering the 

complete range from 17 per cent ( low volatil e) to 37 per ce nt (h i gh 

volati le ) . Both phosphorus con t ent and alkali content are als o medium 

to low. Carbonisation propertie s range from average medi um swel l i ng 

coals to low and medium volatile strongly cokin g coals of good plastic 

properties of fluidity and dilat ation; a l so some good flu i dity high 

volatile coals are produced. 

Cokes produced from certain coal s have exc ellent s trengt h prope rties 

with low reactivity and high stren gth after rea ction and suc h coals are 

considered equal or superior to all other coking coal s and are us ed in 

major proportions in coke oven feed blends throughout the wor ld. 
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2. COKING COAL PRODUCING REGIONS 

The coking coal producing region s are the Syd ney Basin in New South 

Wal es and the Bowen Basin i n Queensland. 

(A) SYDNEY BASIN 

The Sydney Basin (Figure 2) with on-shore a rea of 36,000 square km was 

for many years the maj or source of black coal in Aus tral i a. The cokin g 

coals range widely in rank and type from prime quality low medium 

volatile coking coals in the Southern Coalfield (Illawarra Coa l 

Measures) to med i um volatile coking coals in part of th e So uth Western 

Coalfield and to high volatil e "soft" coking coals over a wide area of 

the Northern Coalfield. 

SOUTHERN COALFIELD 

The Bulli seam (thickness up to 4 metres) and Wongawill i seam (thick ness 

9 to 11 metres with working of the bottom 3 to 4 metres) are the most 

important of the four commercia l seams of the Southern Coa lfiel d; t he 

other two seams being the Balgownie and Tongarra se ams whi ch have 

greater varia bil ity in properties and have economic development only in 

more confined locations. Coal type expressed by maceral or 

microlithotype composition is a variable property of the Bulli seam and 

vitrinite content (mmf ) ranges f rom 25 to 55 per cent . The vi trinite 

content of the Wongawilli seam is 70 to 80 per cent (mmf ) and such 

vitrinite-ri ch coal can be blended wit h the vitrinit e-de fi c ient areas of 

the Bulli seam. Minin g is by underg round met hod s . 

Extensive coal and coke testwork has been carried out by industry , 

government research centres and universities and where necessary 

blending of coal seams can be carried out to obtai n the target 45 to 55 



477 

per cen t vi trinite (mmf) t o give the hi gh coke strength , of sta bility 

60-62, with an optimum range of rank for coke making of 1.20 t o 1. 40 

express ed as mean maximum reflectance of the , vitrlnite. 

SOUTH WESTERN COALFIELD 

The Bu l li seam i n the South Western Coa l f i eld i s a medi um volatile 

coki ng coal whe re qu ality variat i on is small and gradual. The seam has 

a vi t rinite content (mmf) of 50 to 60 per cent with a mean maximum 

ref l ecta nce of approximately 1. 0 per cent. Mining is by underground 

met hod s . Other coal seams are not considered sources of economic coal 

at th e present time . 

N0RTHERN C0ALFIELD 

The No r t hern Coal f i e l d consi sts mai nly of the Ne wca s tl e, Ma i t land, 

Cess nock an d Sing l et on Coal Measu res. 

Th e Ne wcast l e Measu res contain the vitr ini te r ich seams whic h are t he 

sou r ce of t he high volat il e coking coa l s ; t hese seams are almos t wh oll y 

concentrat ed i n t he Lambton Subg roup at the bot t om of the seque nce of 14 

coal seams . The ma i n cok in g coal seams worked are t he Borehole, Wes t 

Bo reh ole , Dudley-Y ard, Young Wal lse nd and Victo ria Tunne l seams . 

Thick nesses of up to met res occur wi th wor ki ng t hi ck ness of 2 to 3 

met res . These coals cont ai n up t o 8D pe r cent vitr i nite (mm f) with a 

mean ma xi mum reflect ance of vitr in ite i n the range 0 .80 to 0. 90 per 

cent . Coal i s mi ned by unde r gr ound methods . 
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ln the Sin9 let on coal measures the quality of cokin g coa ls vary due to 

r ank changes, with coal on th e wes t e rn and northern flanks being lower 

i n rank. Coking coal seams at present worked include the Liddel l, 

Arties and Pikes Gully in the lower half of the sequen ce and Mt. Arthur, 

Wambo and Whybrow in the upper half, with th e major product ion coming 

from the Liddell Seam. Vitrinite pe rce ntage (mmf) is up to 80 per cent 

with mean maximum reflectance of vitrinite i n the rang e O.l ó to 0.80 per 

cent . Coal is mined by both opencut and underground methods. 

SUMMARY 0F PR0PERTIES 0F PR0DUCT C0KI NG C0ALS 

RANK VITR l NITE MF 

L0CATION Ro MA X% % (mmf ) FSI ddpm 

Sou thern Coalfield 1.23 - 1.30 40 - 53 5 - 7 250 - 1000 

South Western Coalf ie ld 1. 0 - 1.1 50 approx 5 - 1000 - 2000 

Northern Coalfie ld 0 . 7 - 0.9 50 - 80 5 - 100 - 1500 

(B) BOWEN BASIN 

The Bowen Basin (Figure 3) covers an area of 75,000 square km of Permian 

mari ne and fresh wate r sediments i n the hinterland of Centra l 

Queens l and. The Permian coals vary progressively in rank f r om hi gh 

volatile bituminous t0 anthra citic and t he pattern of thc changes 

pro vides c lear evidence of the direct r el ati onshi p of ra nk t o th e amount 

of s upe rimposed st ru ct ural deformati on to wh i ch the coa i s have bee n 

s ubjec t ed together with some contribution f rom deposit i onal in f luences. 

ln ge neral rank decreases to the south and west of t he Basin. 
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RANGAL - BARALABA MEASURES 

The youngest interval of conmercially important coal seams are those in 

the Rangal Coal Measures in the west and north west and the Baralaba 

Coal Measures in the south east . These coal measures are at the top of 

the Upper Permian Sequence . The major seam in the Rangal Measures is 

characteristically dull with a vari ab le proport ion of bright coal at the 

base and only in selected areas is there significant bright coal 

throughout the seam. 0verall Ran gal product coking coal has an FSI of 

6 to 7. 

The coal of the Baralaba Measures is more variable but with more vitrain 

content and FSI of product coal of 6 to 8. 

Coal mined from these measures are bot h open cut and underground with 

t he predominence of coal production from open cut operations. 

FAIRHI LL - GERHAN CREEK F0RHATI0NS/MORANBAH C0AL MEASURES 

Also in the Upper Permian sequence are the coalfields of the Fairhill 

and German Creek Formations and Moranbah Coal Mea sures, whi ch have been 

recognised as one of the most important develo pments in wo rl d coking 

coal. The economic seams are contained within 300 metres of sediments 

which for the most part dip regularly to the east at between 3 and s•: 
0nly l ocally is there any significant structural disturbance and the 

coal s extend virtually unfnterupted for some 140 km along strike. ln 

almost al l cases the coal comes to between 20 to 40 metres of the 

surface. The seams are up to 10 metres thick with only a gradual rank 

i ncrease from the northern part , mean maximum reflectance of vitrinite 

1.10 ~r cent, to a higher rank, mean maximum refl ectance of vitrinite 

1.60 per cent, 140 km away. 
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ln the southern part of t his coal fie l d the upper seam splits into two to 

three metre sections and the rank decreases to a ~ean ma ximum 

reflectance of vit rinite of 0.95 per cent. ln all cases the vitrinite 

percentage is 70 to 75 per cent and the FSI of coki ng coal produ ct is 

general l y 8-9. 

Coal mined in this areais predominately by open cu t methods alt hou gh 

some underground operation has now commenced. 

COLLINSVILLE MEASURES 

Th e Lower Permian coals include the Collinsville Coal Measures in the 

north weste rn part of the Basin and the Blair Atho l Coa l Meas ures in the 

western part of the Basin. Only th e Bowen seam of the Co llin sville 

Meas ures has coki ng properties with a product contain i ng approximate ly 

50 pe r cent vitrinite and an FSI of 6. 

SUMMAR Y. OF PROPERTIES OF PR ODUCT COKJNG COALS 

RAN K VITR!NITE MF 

COAL MEASURE Ro MAX % % (mmf )_ FSJ ddpm 

Rangal - Baralaba 0.95 - 1.25 60 - 70 6 - 8 150 - 2000 

Fairhi11 - German Creek 0.95 - i.60 65 - 78 8 - 9 30 - 7000 

Mora nbah 

Co l 1 insvil le 1.10 50 6 2000 



3. COKING COAL QUALITY 

(A) DOPIESTIC CONSUMPTION 

481 

The steelworks of Australia are located in Ne~ South Wales (Port Kembla 

Works and Newcastle Works) and in South Australia (Whyalla Works). 

The New So uth Wales steelworks were designed t o use coking coal from the 

immediate locality. Port Kembla Works are supplied with low medium and 

medium volatile coking coals from the Southern Coalfield whilst the 

Newcastle Works are supplied with high volatile coking coals from the 

Northern Coalfie ld (70 percent) supplemented with higher rank coals 

fr om the Southern Coa lfield. The Whyalla Works are situated away from 

coking coal sources and now use a blend of low medium and medium 

volatil e Southern Coalfield coal together with Queensland low volatile 

coking coal (25 per cent). 

Typical coal blends are as in Table 1. 

TABLE l - COAL BLENDS AT AUSTRALIAN STEELWORKS 

Port Kembla Newcastle Whyalla 

Ash (d.b) '.t a.o 9.5 10.5 

Volati1e Matter (d.b ) ~ 22-23 30 . 0 22-24 ~ 

Sulphur (d.b} '.t 0.40 0.45 0.50 

CSN 7- 8 6-7 6- B 

Maximum Fluidity ddpm 200-600 300 (min) 500-1 000 

Ro max '.t 1. 20-1. 30 1.05 1. 20-1. 30 
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(B) EXPORTS 

Coking coal is exported from the Sou thern , So uth West ern and Nort he rn 

Coalfields of the Sydney Bas i n in New South Wales and from the Bowe n 

Basin in Queensland, the mines of the latter being developed for the 

export mark et. 

SYONEY BASIN 

Export coking coals from the Southern Coalfields are chara cteri sed by 

low medi um volatile matter , medium ash content, low sulphur conten t , 

medi um FSI, medlum dl la tation, good flu ldlty and low vit rinlte ~ontent. 

Coals f rom the South Western Coalfields are characterised by medium 

volatile matter, medium ash content, low sul phu r content , medium FSI, 

medium dilatati on and fluldity and lowish vi tr inite content . 

Coal fr om the Northern Coa l f i eld s are characterised by high volatile 

matter, medium ash content, medium sulphur content, lowish FSl, 

generally 1owis h dilatat ion and fl ui dity. Vitrinite percentage is 

medium to high. 

Typical properti es of Syd ney Basin export coking coals are list ed , 

Tabl e II. 

BOWEN BASIN 

Export coking coals from the Kanga l -Baralaba Coal Measures are 

characterised by med i um vo l atil e matt er , medi um to l ow ash con tent, low 

sulphur con t ent, medi um FS I, genera liy lowis h di latati on and fluid lty 

alt hough there are exceptions, and medium vitrinite content. 
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The coking coals from the Fairhill-German Creek Formations / Moranbah Coal 

Measures are generally considered the premium export coking coals of 

Austral ia . Individual coals range from low v~latile to high volatile, 

with medium ash content, lowish sulphur content, good FS I , good fluidity 

and dilatation, medium to high vitriite content and low to medium 

phosphorus and alkalis. A significant feature of the low volatile coals 

is the low pressure generated during carbonisation, unlike most other 

low volatile coals. Cokes produced from certain coals have excellent 

strength properties with low reactivity and high strength after 

reaction. 

The coking co·als from the Collinsville Coal Measures are medium 

volatile, medium ash content, highish sulphur, medi um FSI, medium 

dilatation and fluidity but wíth lowish vitrinite content. 

Typical properties of Bowen Basín export cokíng coals are listed, 

Table III. 

Australian coking coals wíth lower vitrinite contents do not conform t o 

the coke prediction models from petrographic prope rti es whi ch were 

developed in the northern hemisphere and in almos t all cases coke 

st rengt h predicted underestimate s the strength of the actua l coke 

produced. 

4. COAL MINING OPERATIONS 

Individual coking coal mines are large both in size, up t o 25 km lon g, 

and in production rate, up to 5 million tonnes a year of product coal. 

Coal seams vary in thickness up to 10 metres and are at depths from 20 

metres. 
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ln the Bowen Basin coal is mined principal ly by opencut met hod s although 

some re latively small underground mines have been in operation for some 

time. More recently more underground development has taK en place. 

The opencut operations involve the use of large draglines, bucket wheel 

excavators and scrapers and trucks for overburden removal. This 

overburden ~t present is of working thickness of 20 to 65 metres 

depending on the particular mine, and it is planned to develop opencut 

operations to at least 90 metres given suitable strip rati os. Large 

electric shovels and front end loaders are used for coal mining. 

The underground mining methods use both the room and pillar and longwall 

systems with seam extraction up to 3 met res. 

The mined coal is usually too high in ash content for direct utilisation 

and large complex coal preparation plants have been constructed to give 

prod ucts of high consistency. Some mines and preparation plants produce 

a single product, coking coal, whereas others are now mu lti ple product 

operat ions producing coking coal, weak coking coal and thermal coal. 

Quality control is of the highest st andard and since the Permia n Coal 

Measures are overlain by Tertia ry sediments there is minimum wea theri ng. 

The coal seams are generally thick and gently dippin g wit hin mi nimum 

rank changes over a particular mine. Tens of thousan ds of bo re cores 

have been drilled for pre mine and mine studies where the coal 

properties can be evaluated before mining commences in order to ensure 

ma ximum consistency of product. This is followed by continuous quality 
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control during mining and preparation operations. 

New rai ·lways linked to large new ports const~ucted at Gladstone, Mackay 

and Bowen ensure continuity of supply. 

ln the Sydney Basin coking coal is mined by underground methods in the 

Southern and South Western Coalfields and by underground and opencast 

methods in the Northern Coalfield. Large complex coal preparation 

plants have been built to give the desired products of high consistency. 

A number of mines produce multiple products of coking coal , weak coking 

coal and thermal coal. Quality contro l is equally rigorous to ensure 

product consistency . 

New and expanded ports have been built at Port Kembla and Newcastle to 

serve the export market s . 

5. WEAK COKING COAL 

More recently new terminology has been introduced to describe coking 

coals with very inferior carbonisation properties, but which can be 

either high or low rank. These coals are called weak coking coals, 

sometimes known as semi-soft coking coals. 

Such coals are produced generally in smaller tonnages and mostly as 

seconda ry products from coking coal operations. Most coking coal 

production regions in the Sydney Basin and the Bowen Basin produce such 

coals. 
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Weak coking coals are generally higher in ash content, sligntly higher 

in sulphur content but considerably inferior in FSI, fluidit y and 

dilatation properties and generally have a reduced vitrinit e co ntent 

when compareci with normal coking coals. 

Such weak coking coals are produced either by selective mining, 

se lective preparation, or incorporating some partly ox idised coking coal 

in the open-cut operations, or by selective mining and selecti ve 

preparation for the underground operations. 

A table of some Australian weak coking coals i s included, Ta ble IV . 

6. CONCLUSIONS 

Australian cokin g coals cover a wi de range of properties from low 

volat ile to high volatile content. Many product coals are of excellent 

quality producin g superior cokes and such coals are used as major ble nd 

components throughout the world. ln 1986 product cok i ng coa l was 55 

million tonnes of which 49 million tonnes were exported to the following 

di versi fied markets. 

Japan 

Other Asia 

European Reg ion 

The Americas 

27.0 million tonnes 

8 .9 million tonnes 

11.8 mill{on tonnes 

1.0 million tonnes 
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FIGURE 2 SYDN EY BASIN 
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FIGURE 3 BOWEN BASIN 
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TABLE IV - WEAK COKING COALS 

PROXIMATÉ ANALYSIS (A.D.) 
COAL BR AND TOTAL VOLATILE TOTAL 

MOISTURE MOISTURE ASH MATTER SULPHUR 
% % % % __ %_ 

HOSKISSON 8.0 2.5 9.5 34.0 0.6 

PEKO 8.0 2.5 9.5 36-38 0.9 

BAYSWATER 8.0 3.0 8.5 34.0 0.8 

WARKWORTH 8.0 2.5 9.0 34.8 0.5 

LITHGOW 8.0 2.5 10.0 31-33 0.65 

HUNTER VALLEY 8.0 3.0 9.5 34.0 0.6 

WAMBO 9.0 3.0 9.0 35.0 0.6 

BIG BEN 8.0 2.5 9.5 35.0 0.6 

HOWI CK 8.0 3.0 9.5 35.5 0.7 

BLACKWATER 8.0 2.0 9.5 27.0 0.5 

CURRAGH 8.0 1.5 8.0 19-21 0.6 

K-COAL 8.0 2.0 8.5 30.0 0.6 

W-COAL 8.0 2.0 9.5 26.0 0.6 

NORWICH PARK 8.0 1.0 11.0 17.0 0.65 

OAKY CREEK 8.0 1.2 10.5 30,0 0.85 

GREGORY 8.0 2.0 9.7 31.0 0.7 

FSI IS TYPJCALLY 2 TO 3 BUT WITH SOME EXCEPTIONS. 






