






















































safely be used for plaster and plasterboard provided the concentration of 
radium (the principal source of radioactivity in phosphogypsum) in the 
finished products is IimHed to about 25 picocuries per gramme and the 
production is recorded so that the Board can periodically assess the popula­
tion dose. Discussions on this subject have since been held between the 
Board, the Department of the Environment and the Department ofindustry. 
Flexible gypsum plasters, produced by adding natural latex to gypsum 
plaster, have been developed by the Malaysian Rubber Producers' Research 
Association. 

Cement clinker containing 1.2 per cent P205 has been produced on a pilot­
plant scale by the Building Research Establishment as a co-product with 
sulphuric acid from phosphogypsum obtained from Whitehaven. The phos­
phogypsum had to be reslurried and washed before it could be successfully 
used, which would increase costs and also raise a number of operational diffi­
culties. Tests have also been conducted on the use of by-product anhydrite 
from hydrofluoric acid manufacture, but the cement produced was apparently 
of very low quality. Waste anhydrite may be used in the continuous process 
developed by Imperial Chemical Industries Limited to produce a-hemihydrate, 
but the anhydrite must first be converted to 80 to 90 per cent gypsum. 

Production 

The United Kingdom is largely self-sufficient in both gypsum and anhydrite, 
in 1973 ranking sixth among the major producing countries (Table I), and 
for many years was the principal world producer of anhydritc. Combined 
production of these minerals amounted to some 4.2 million lonnes in 1973, 
of which 3.8 million tonnes was gypsum and 0.4 million tonnes anhydrite. 
Approximately 127 million tonnes of gypsum and anhydritc have been pro­
duced in the United Kingdom during the period 1873-1973 (Fig 9 and 
Table 2). 

Table 1 World production of gypsum and anhydrite, 1970-1973, by major producing 
countries 

Producing Country 
Thousand tonnes 

1970 1971 1972 1973 

USA 8,561 9,451 11,184 12,428 
Canada (a) 5,732 6,080 7,348 7,544 
France (d) 6,210 5,112 6,192 6,159 
USSR (b) 4,700 4,700 4,700 4,700 
Spain (a) (b) 4,000 4,200 4,200 4,200 
United Kingdom (a) 4,275 4 ,173 4,164 4,208 
Italy (b) 3,266 3,500 3,500 3,629 
Federal Germany (a) 2,028 2,534 2,683 2,948 

World total (b) 50,000 52,000 57,000 58 ,000 

(a) Including anhydrite (b) Estimated 

Source: Institute of Geologkal Sciences. 
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Production of gypsum and anhydrite in the United Kingdom, 1873-1973. 

Table 2 United Kingdom: Production of gypsum and anhydrite, 1873-1973 

Thousand Tonnes 

Gypsum Gypsum Gypsum 

1873 67 1888 132 1902 228 
1874 62 1889 135 1903 223 
1875 66 1904 238 
1876 63 1890 143 1905 260 
1877 75 1891 154 1906 229 
1878 76 1892 150 1907 239 
1879 63 1893 146 1908 232 

1894 156 1909 243 
1880 77 1895 181 
1881 81 1896 196 1910 260 
1882 104 1897 184 1911 281 
1883 101 1898 199 1912 290 
1884 111 1899 216 1913 290 
1885 114 1914 270 
1886 121 1900 211 1915 251 
1887 123 1901 204 1916 223 
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Table 2 (Contd.) 

Thousand Tonnes 

Gypsum Anhydrite Gypsum Anhydrite 

1917 176 1946 657 1,058 
1918 182 1947 832 942 
1919 224 1948 1,089 1,031 

1949 1,114 1,030 
1920 292 
1921 269 1950 1,118 1,060 
1922 262 1951 1,247 1,074 
1923 323 1952 1,305 1,127 
1924 378 1953 1,543 1,174 
1925 421 7 1954 1,660 1,145 
1926 473 75 1955 1,605 1,358 
1927 515 111 1956 1,703 1,685 
1928 534 247 1957 1,658 1,745 
1929 421 562 1958 1,534 1,769 

1959 1,602 1,840 
1930 431 421 
1931 431 336 1960 1,763 1,890 
1932 432 579 1961 1,881 1,910 
1933 497 504 1962 2,018 2,045 
1934 616 361 1963 2,009 2,126 
1935 646 352 1964 2,515 2,073 
1936 695 324 1965 2,604 1,862 
1937 712 400 1966 2,582 1,744 
1938 671 440 1967 2,834 1,760 
1939 635 408 1968 2,883 1,907 

1969 2,795 1,801 
1940 579 454 
1941 629 568 1970 2,796 1,479 
1942 635 597 1971 3,103 1,070 
1943 617 774 1972 3,468 696 
1944 515 830 1973 3,849 359 
1945 549 799 

Sources: 1873-1881: Mineral Statistics of the United Kingdom of Great Britain and Ireland. 
R Hunt. Mems. geol. Surv. Gt. Br. 

1882-1896: Mineral Statistics of the United Kingdom of Great Britain and Ireland. 
Home Office. 

1887-1919: Mines and Quarries: General Report and Statistics.. Home Office. 
1920: Mines and Quarries: General Report, with Statistics. Mines Department, 

Board of Trade. 
1921-1927: Annual Reports of the Secretary of Mines and HM Chief Inspector of Mines. 

Mines Department, Board of Trade. 
1928-1947: Report of the Committee on Mineral Development, 1949. Ministry of Fuel 

and Power. 
1948-1949: Department of Trade and Industry. 
1950-1973: United Kingdom Mineral Statistics 1974. Institute of Geological Sciences. 

1922-1973: Ministry of Commerce, Northern Ireland. 

Gypsum 

Virtually all the United Kingdom production of gypsum has been derived 
from deposits in England, those in Nottinghamshire accounting for the 
greater proportion of the country's output. About 35 per cent of the gypsum 
produced in 1973 came from N ottinghamshire, 25 per cent from Sussex and 
22 per cent from the Vale of Eden. The remainder was produced at the Fauld 
mine in Staffordshire and the Sherburn No 2 mine in North Yorkshire. Since 
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the Second World War there has been a considerable increase in output; 
production amounted to 3,849,000 tonnes in 1973 compared with 1,089,000 
tonnes in 1948, representing an annual growth rate of 5.2 per cent. 

Gypsum production in England probably began shortly after 1254, when 
gypsum plaster is said to have been first introduced to this country by 
Henry III who, following a visit to Paris, had plaster of Paris imported for 
decorative work. Gypsum for plaster manufacture was probably obtained 
initially as a by-product of the alabaster industry, which by this time had 
become well established at Tutbury and Chell aston. However, statutory 
records did not begin until 1873, after the principal gypsum deposits in 
Nottinghamshire had been brought into production around the mid-1800s; 
By about 1900 annual otitput from this county amounted to about 80,000 
tonnes and reached 300,000 tonnes during the 1930s. In Sussex the 
Mountfield mine came into production in 1876, while in Cumbria gypsum 
was worked near CotehiII as early as 1828 and was quarried at Long Meg, 
near Lazonby, from 1879 until 1895, when underground mining commenced 
and continued until 1914. The Long Meg mine was re-opened in 1922. 
Gypsum was first quarried at Temple Sowerby around 1880, and at Kirkby 
Thore mining began in 1906, although workings existed there before 1860. 
Gypsum was formerly produced at the Barrowmouth mine near Saltom Bay, 
south of Whitehaven, but mining ceased there in 1908. In Northern Ireland, 
gypsum was produced at least as early as 1812 arid a small output was last 
recorded in 1951. 

Anhydrite 

In the United Kingdom, anhydrite has been produced continuously since 
1923, although output was not officially recorded until 1925 ; it is estimated 
that of the 50 million tonnes of anhydrite produced, the Billingham mine, 
opened in 1927, supplied over 32 million tonnes. Anhydrite used for 
ammonium sulphate manufacture at Billingham was obtained from the Cock­
lakes and Long Meg mines in Cumbria until 1926 and from the Hartlepool 
mine between 1925 and 1930, until the Billingham mine itself came into 
full production. Substantial increases in output took place after 1954 with 
the opening of the Sand with mine near Whitehaven and the development of 
a large new mining area at Long Meg, total United Kingdom output reaching 
a maximum of 2, I 26,000 tonnes in 1963. Production of anhydrite has 
declined markedly due largely to the closure of the Billingham mine in 197 I, 
while at the Long Meg and Newbiggin mines production of anhydrite for 
sulphuric acid manufacture ceased early in 1973. 

The last officially recorded value of gypsum and anhydrite output was 
£3,623,000 in 1958, but the corresponding figure for 1973 has been 
estimated by the Institute of Geological Sciences to be £7.0 million. This 
figure represents the value of gypsum and anhydrite as mined or quarried. 
A further measure of their importance in the national economy is the very 
considerable value added to them as raw materials by subsequent industrial 
processing and manufacture. Virtually all the anhydrite produced at present 
is used captively in the manufacture of sulphuric acid. The gypsum industry 
is also vertically integrated and the finished products (plaster and plaster 
board) may have a value of between 6 and 20 times the ex-mine or quarry 
value of the gypsum used in their manufacture. 

Overseas Trade 

Imports, consisting essentially of raw gypsum and gypsum plasters, are 
relatively small, amounting to 211,07·1 tonnes in 1973 (Table 3), while 
exports of gypsum and gypsum plasters amount to about 14,000 tonnes a year. 
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Table 3 

'There is no overseas trade in anhydrite: In 1973 the value of imports (c.i.f.) 
of gypsum and gypsum plasters, exceeded exports (f.o.b:) by £558,000 and 
trade in 'Articles of Plastering Material' (mainly plasterboard) added a 
further £1,305,000 making a total deficit on trade (including c.i.f. charges) of 
of £ I ,863,000. 

Imports and exports of gypsum-based products have been described under 
the United Kingdom Tariff and Overseas Trade Classification since 1970 as: 
'Gypsum; anhydrite; calcined gypsum and plasters with a basis of calcium 
sulphate whether or not calcined but not including plasters specially prepared 
for use in dentistry'. Code number 25200005 relates to 'Calcined gypsum 
and plasters with a basis of calcium sulphate (including plaster of Paris, 
Keene's cement)' and code number 2520 0083: 'Other' refers to raw gypsum. 

Imports 

Imported gypsum and gypsum plasters almost entirely from the Irish Republic 
and France (Table 3), supply coastal plasterboard plants at, for example, 
Glasgow and also cement works on the Thames Estuary, these plants enjoying 
the benefit of more favourable delivery costs by sea compared with those 
arising from road or rail transport. All the gypsum produced and exported 
from the Irish Republic is produced by a member of the BPB Industries 
Group. 

Gypsum plaster and plasterboard exported from the Irish Republic to the 
United Kingdom is destined largely for Northern Ireland. Imports of manu­
factured items, including plasterboard, are detailed under code number 
68100007: 'Articles of Plastering Material' and consist essentially of plaster­
board exported from the Irish Republic to Northern Ireland. 

United Kingdom: Imports of gypsum and gypsum products, 1971-1973 

1971 1972 1973 
Tonnes £ c.i./. Tonnes £ c.i./. Tonnes £ c.i.[. 

Gypsum (2520 0083) 
From: France 42,784 117,875 20,245 56,327 42,410 173,052 

Irish Republic 71,813 157,669 98,169 190,466 107,799 268,652 
Federal Germany 413 5,091 124 2,226 22 1,759 
Other countries(a) 133 10,365 86 8,477 10,442 59,643 

Total 115,143 291,000 118,624 257,496 160,673 503,106 

Gypsum plasters (2520 0005) 
From: Irish Republic 19,037 205,241 23,414 270,314 44,528 414,131 

Federal Germany 1,189 15,616 1,749 31,759 2,096 42,202 
France 20 750 123 2,049 3,627 53,264 
Other countries 374 15,718 170 19,105 147 17,110 

Total 20,620 237,325 24,456 323,227 50,398 526,707 

Articles of Piastering Material 
(6810 0007) 

From: Irish Republic 15,920 341,409 22,488 502,639 28,126 663,484 
Other countries(b) 39 12,854 29 14,823 30,242 945,339 

Total 15,959 354,263 22,517 517,462 58,368 1,608,823 

(a) Including 5,344 tonnes valued at £28,962 from Morocco and 4,975 tonnes valued at £22,953 from Spain in 1973 

(b) Including 29,258 tonnes valued at £897,394 from France in 1973 

Source: HM Customs and Excise. 
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Exports 

Relatively small quantities of gypsum plasters are exported annually 
(Table 4:) Exports amounted to nearly 8,000 tonnes in 1973, of which the 
Irish Republic was the principal country of destination. In addition, some 
6,800 tonnes of gypsum was exported, notably to the USA,.as well as over 
2,600 tonnes of 'Articles of Plastering Material'. There are no exports of 
anhydrite. 

Table 4 United Kingdom: Exports of gypsum and gypsum products, 1971·1973 

1971 1972 1973 
Tonnes lfob Tonnes lfob Tonnes lfob 

Gypsum (2520 0083) 
To: Irish Republic 972 27,600 879 24,785 823 25,933 

USA 778 25,461 1,529 32,169 1,131 21,270 
Yugoslavia 266 15,742 200 12,191 59 4,682 
Other countries 2,256 83,083 1,234 34,660 4,741 85,763 

-- -- --
Total 4,272 151,886 3,842 103,805 6,754 137,648 

Gypsum piasters (2520 0005) 
To: Australia 345 13,990 410 20,770 532 26,716 

Denmark 436 21,197 184 14,902 103 6,568 
Hong Kong 540 13,965 732 14,804 357 8,149 
Irish Republic 542 14,554 1,296 39,505 1,764 64,512 
Malaysia 234 11,540 151 10,400 166 12,513 
New Zealand 381 10,990 322 7,005 235 6,035 
Republic of South Africa 955 24,332 760 21,956 982 28,846 
Sweden 65 10,613 20 1,015 117 6,703 
Singapore 227 10,513 169 7,775 246 10,114 
USA 457 12,447 235 12,871 453 25,160 
Other countries 3,901 138,054 3,046 127,020 3,003 138,256 

Total 8,092 282,195 7,325 278,023 7,958 333,572 

Articles of Plastering Material 
(68100007) 

To: Belgium 3,310 73,496 20 2,129 23 11,429 
Canada 23 14,771 233 54,361 28 26,894 
France 344 29,625 1,567 65 ,629 66 10,918 
Irish Republic 2,205 53,214 589 40,798 342 32,668 
Israel 284 13,771 669 17,142 70 3,019 
Federal Germany 42 13,378 186 21,166 1,018 17,192 
USA 40 30,863 53 40,224 83 66,624 
Other countries 846 95,611 351 98,770 1,016 135,327 

Total 7,094 324,729 3,668 340,219 2,646 304,071 

Source: HM Customs and Excise. 

Demand Trends 

Apparent consumption of gypsum and anhydrite (domestic production plus 
imports minus exports) was 4.4 million tonnes in 1973 , of which 359,000 
tonnes was represented by anhydrite. Apparent consumption of gypsum has 
risen significantly over the last 5 years, corresponding to increases in demand 
for plaster, plasterboard and cement. (Table 5). The Annual Minerals Inquiry 
run by the Business Statistics Office recorded that, of the total quantity of 
gypsum produced in 1973, 2,683,000 tonnes was used for plaster processing, 
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1,061,000 tonnes for cement and 105,000 tonnes for other purposes. It is 
estimated that approximately equal amounts of gypsum were consumed in 
the manufacture of plasters and plasterboard. 

Table 5 United Kingdom: Plaster, plasterboard and cement production, 1969·1973 

1969 1970 1971 1972 1973 

Thousand tannes 

Plaster (a)(b) 942 868 942 1,019 1,125 
Finished Cement (c) 17,460 17,171 17,697 18,048 19.986 

Million square metres 

Plasterboard (a) 83 82 95 103 113 

(a) Great Britain 

(b) Excluding that for plasterboard 

(e) Excluding cement clinker 

SO/Jrce: United Kingdom Mineral Statistics 1974, Institute of Geological Sciences. 

The spectacular increase in the demand for gypsum in the Twentieth Century 
and particularly since the last World War is attributable to the general expan­
sion of the building industry, together with a more widespread use of plaster 
and particularly plasterboard as building materials. The rising demand for 
these products is expected to increase the demand for gypsum, bearing in 
mind that the building industry is particularly sensitive to economic con­
ditions and government policy. 

Consumption of anhydrite for sulphuric acid and other purposes (chiefly 
ammonium sulphate until 1971) for the period 1960-1973 is shown in 
Table 6. Its use in sulphuric acid manufacture is no longer economically 
attractive because of the ready avaiiabilitY,of supplies of relatively cheap 
crude sulphur from overseas sources. Although it appears likely that 
sulphuric acid production at Whitehaven will be based exclusively on 
imported crude sulphur in the near future, production of anhydrite may 
not cease entirely as new markets for the mineral are being sought. During 
the early 1960's the United. Kingdom was a major producer of ammonium 
sulphate, reaching a peak consumption of anhydrite for this purpose in 1963, 
when just over I million tonnes of ammonium sulphate was produced. Pro­
duction of ammonium sulphate from anhydrite ceased at Billingham in 1971. 

The sulphur crises in the early 1950s and mid-1960s encouraged the increased 
use of anhydrite for sulphuric acid manufacture, with the result that 
anhydrite accounted for as much as 21 per cent of the sulphuric acid made 
in 1968. However the use of anhydrite as a substitute for imported crude 
sulphur has fallen dramatically (Fig 9) with the cessation of sulphuric acid 
manufacture from anhydrite at Billingham in 1971 and at Widnes in 1973, 
as well as the replacement of some of the anhydrite kilns at Whitehaven by 
crude sulphur burners. 
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Table 6 United Kingdom: Consumption of anbydrite, 196()"1973 

Thousand tonnes 

For sUlphuric acid For other purposes 
(a) (b) 

1960 772 1,118 
1961 716 1,194 
1962 876 1,169 
1963 857 1,269 
1964 957 1,116 
1965 992 870 
1966 995 749 
1967 1,154 606 
1968 1,278 629 

1969 1,229 572 
1970 1,204 275 
1971 1,051 20 
1972 741 
1973 388 

Sources: (a) National Sulphuric Acid Association Limited. 

(b) Total production of anhydrite less consumption for sulphuric acid. 
United Kingdom Mineral Statistics 1974, Institute of Geological Sciences. 

Substitutes 

Large quantities of calcium SUlphate are produced as waste in the preparation 
of phosphoric acid by the 'wet' process, in which phosphate rock is digested 
with sulphuric acid. Approximately 5.5 tonnes of this phosphogypsum are 
made available per tonne of P205 in the phosphoric acid produced. In the 
United Kingdom, 2,030,000 tonnes of phosphogypsum were produced in 
1972. Disposal preseuts a considerable problem and, as at most European 
phosphoric acid plants, takes place in the sea or in tidal estuaries (Table 7). 

Table 7 Production and disposal of pbospbogypsum in the United Kingdom in 1972 

Location 

Whitebaven 

Immingham 

Billingham 

Avonmouth 

Severnside 

Aberdeen 

Leith 

Total 

Method of disposal 

slurry pipeline to the sea 

slurry pipeline into Humber 

dumped on land 

slurry pipeline to Severn 

slurry pipeline to Severn 

slurry pipeline to sea 

slurry pipeline to sea 

Source: W Gutt and M A Smith. O,emy Ind. , 1973, No 13, p. 6L3. 
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Quantity tOlllles 

500,000 

500,000 

400,000 

350,000 

80,000 

80,000 

120,000 

2,030,000 



The calcium sulphate waste may fonn as anhydrite, hemihydrate or gypsum, 
depending on the temperature of the reaction and the concentration of 
phosphoric acid produced. The reaction can be expressed empirically as 
follows: 

CasF(p04)3 + SH2S04 + IOH20-+3H3P04 + 5(CaS04.2H20) + HF 

Phosphate rock Phosphoric acid + Phosphogypsum 

Compared with natural anhydrite and gypsum, phosphogypsum has the dis­
advantage of a higher water content (about 25 per cent), fine particle size 
and, frequently, inconsistent quality. It may contain between 0.4 and I.S 
per cent P20S and up to about 1.5 per cent fluorine, both of which are 
objectionable in the manufacture of plaster, plasterboard and cement. Traces 
of radioactive material may also be present. Most phosphoric acid is made 
by a process in which the digestion of phosphate rock takes place at low 
enough temperatures (70 to 850 C) and concentration (28 to 32 per cent 
P20S product acid) to promote the fonnation of calcium sulphate in the 
dihydrate form. There are phosphoric acid processes, however, which give 
rise to purer forms of phosphogypsum. 

Phosphogypsum is not used commercially in the United Kingdom at present 
although it was used in the early 1930 's by Imperial Chemical Industries 
Limited (Agricultural Division) at Billingham, initially to provide plaster for 
internal plastering of walls and ceilings and later mainly to produce 'Pioneer' 
plasterboard. The process consisted of washing waste gypsum to remove 
soluble P205, correcting for excess acidity, and then filtering the gypsum 
crystals to give a cake containing 16 to 18 per cent water. The cake was 
then dried and carefully dehydrated to produce a hemihydrate. However, 
difficulties were encountered with quality control brought about by the 
presence of fluoride impurities in the phosphogypsum, and the process 
fmally proved uneconomic. The plant produced up to about 100,000 tonnes 
of plaster a year of which about 62,000 tonnes was converted to about 8.4 
million m2 of plasterboard, mostly 9.5 mm thick. A plant was also commis­
sioned at Severnside in 1966 which had a capacity of about 104,000 tonnes 
of plaster a year, producing some 11.3 million m 2 of plasterboard and about 
35,000 tonnes of plaster. Operations ceased during the latter half of 1969. 
Interest is again beingshownin the commercial utilisation of phosphogypsum 
because of the large quantities that are available, the expense of dumping a 
waste product, and the growing awareness of the need to minimise marine 
pollution. 

In the Federal Republic of Germany, phosphogypsum is used in plasterboard 
manufacture, as a bulkhead material in coal mines and as a retarder in cement 
manufacture. A relatively new process developed by Gebr. Giulini GmbH, 
Ludwigshaven, involves subjecting washed phosphogypsum to flotation to 
remove most of the organic and some inorganic impurities and, with the 
addition of various chemicals, steam-heating in an autoclave where recrystal­
lisation from the dihydrate to the hemihydrate gypsum takes place at tem­
peratures of II 0-1200 C. A plant capable of processing about 160 tonnes of 
phosphogypsum a day came into operation at Ludwigshaven in 1966. Pro­
duction of panels amounted to some 280,000 m2 in 1971, almost 20,000 
tonnes. Another plant at Castrop-Rexel, north-east of Dusseldorf, started 
operations in 1972 with a capacity of 50,000 tonnes a year using technology 
developed by GebI. Knauf Westdeutsche Gipswerke, Iphofen. In France 
there is a plant of similar size at Les Roches-de-Combrieux near Bordeaux. 
Additional plants using phosphogypsum for plaster and plasterboard are 
being constructed elsewhere in Europe. 
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Several countries have considered the use of phosphogypsum for the produc­
tion of sulphuric acid and cement clinker, particularly when an integrated 
chemical complex is situated inland, thereby avoiding serious disposal 
problems which would otherwise arise. A notable example is the complex 
at Phalaborwa in northern Transvaal, South Africa, where the first plant to 
be based entirely on phosphogypsum came into operation in 1972. The 
plant has a capacity of about 108,000 tonnes of sulphuric acid a year, and 
employs a process developed by Osterreichische Stickstoffwerke (now 
Chemie Linz) in Austria. This company operates a plant at Linz using a 
inixture of phosphogypsum and natural anhydrite. Phosphogypsum is used 
in some countries in the manufacture of ammonium sulphate, one of the 
largest plants having been established in India in 1966 with an annual 
capacity of about 100,000 tonnes of ammonium sulphate. 

In Japan, where deposits of natural gypsum are small and of relatively poor 
quality, the cost of importing natural gypsum for the manufacture of plaster 
and plasterboard has encouraged the development of a phosphoric acid pro­
cess which provides phosphogypsum suitable for commercial use. Phospho­
gypsum has been used in the preparation of various plasters since 1934 and 
since the Second World War has almost entirely replaced natural gypsum in 
plaster and plasterboard manufacture. In 1971 production of natural gypsum 
amounted to 585,000 tonnes, while that of synthetic gypsum totalled 3.4 
million tonnes, of which 2.6 million tonnes was obtained from phosphoric 
acid manufacture and 0.8 million tonnes from flue gas desulphurisation. An 
important factor accounting for the substantial increase in consumption of 
phosphogypsum in Japan since 1959 has been the development there of the 
hemihydrate - dihydrate phosphoric acid process which provides a waste 
gypsum that is stated to be much superior to that produced by the dihydrate 
process. Phosphogypsum is also used on a large scale in Japan as a cement 
retarder; smaller quantities of chemical or synthetic gypsum, such as that 
made available in rayon manufacture, the production of sodium chloride 
from sea water, and by the reaction of powdered limestone with waste 
sulphuric acid arising from the manufacture of acid-activated day (mont­
morillonite), are of sufficient purity and whiteness to be suitable for use in 
the ceramic and glass industries and for the preparation of dental and 
surgical plasters. 

Phosphogypsum was employed on a large scale to reduce the salinity of the 
soil in England, as well as in France and the Netherlands, after the extensive 
coastal flooding suffered in 1953, and its use as plaster, in dealing with oil 
pollution at sea was suggested by the Warren Spring Laboratory during the 
Torrey Canyon incident in 1967. When sea water is added, the finely divided 
plaster sets hard and sinks to the sea bed. 

Calcium sulphate, in the form of anhydrite, arises as a by-product of the 
manufacture of hydrofluoric acid (HF), which is produced by treating 
fluorspar (calcium fluoride, CaF2) with concentrated sulphuric acid in rotary 
kilns or retorts. Approximately 4 tonnes of CaS04 are made available per 
tonne of HF produced, giving rise to some 130,000 to 140,000 tonnes of 
anhydrite in the United Kingdom each year. Hydrofluoric acid plants are 
situated at Runcorn, Avonmouth, Rotherham and Birmingham. The anhydrite 
contains unreacted sulphuric acid, inorganic salts derived from contaminants 
in the fluorspar, as well as up to 2 to 3 per cent residual fluorides which con­
sist mainly of unreacted fluorspar. In some cases free hydrofluoric acid and 
sodium silico-fluoride may also be present. About 5,000 tonnes of the waste 
anhydrite made available at Avonmouth annually is used in the manufacture 
of 'Synthanite' floor screeds. 
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Indnstry 

Gypsum extraction in the United Kingdom is dominated by British Gypsum 
Limited, who operate 10 gypsum mines and 5 quarries (Table 8), probably 
accounting for about 95 per cent of total production. The only other signifi­
cant producer is The Associated Portland Cement Manufacturers Limited, 
who quarry gypsum at Kilvington, between Nottingham and Grantham for 
use as a retarder in Portland cement. Anhydrite is produced by Albright and 
Wilson Limited (Marchon Division) at Sandwith in Cumbria, and was pro­
duced by British Gypsum Limited on a substantial scale at the Long Meg 
and Newbiggin mines in the Vale of Eden until March 1973, to supply a 
sulphuric acid plant at Widnes in Lancashire. Both the Long Meg and 
Newbiggin mines continue to produce small quantities of anhydrite. Minor 
amounts of gypsum are produced by H J Baldwin and Company Limited at 
Bunny, south of Nottingham, in the course of quarrying Keuper Marl for 
qrickmaking, and the output is sold to British Gypsum Limited. 

British Gypsum Limited is the largest subsidiary of BPB Industries Limited, 
the forerunner of which was The British Plasterboard Limited. In 1917, BPB 
established the first plasterboard plant in the United Kingdom at Wallasey in 
Cheshire, based on gypsum obtained from independent producers in the 
Midlands and Cumbria. After becoming a public concern in 1932, the com­
pany greatly expanded capacity by extending its interests into gypsum mining 
through takeovers and mergers, and by the late 1950s a greater part of the 
gypsum mining, plaster and plasterboard manufacturing capacity in the 
United Kingdom had come under its control. BPB Industries Limited became 
the main holding company in 1965, with British Gypsum Limited taking 
responsibility for the Group' sgypsum mining activities and plaster and plaster­
board manufacture in the United Kingdom. At that time Bellrock Gypsum 
Industries Limited and ICI accounted for 25 per cent of the plasterboard 
market, but Bellrock Gypsum Industries was acquired by BPB in 1967 and 
the production of plasterboard (from phosphogypsum) by ICI ceased in 
1969, so that British Gypsum are now the sole producers. A report by the 
Monopolies Commission on the plasterboard manufacturing industry was 
published in 1974. The company operates 14 plaster mills with an output in 
1973 of about I million tonnes of building plaster; plasterboard factories 
are located at Glasgow, Cocklakes, Kirkby Thore, Sherburn-in-Elmet, East 
Leake, Staunton, Erith, Rochester and Robertsbridge. BPa Industries 
Limited also has subsidiary and associated companies overseas producing 
gypsum and plaster products in Canada, France, the RepubJic of Ireland, 
South Africa, Belgium, Sweden and Denmark. The associates are the major 
suppliers of plasterboard in France and Scandinavia and the sole manufac­
turers in Belgium. 

Albright and Wilson Limited, which became a private limited liability com­
pany in 1892, is the largest producer in the United Kingdom of industrial 
inorganic and organic phosphorus compounds. In 1955 the company acquired 
Marchon Products Limited and its subsidiary Solway Chemicals Limited 
which, in the same year, began producing sulphuric acid at Whitehaven from 
anhydrite obtained nearby. 
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Table 8 The location and ownership of gypsum and anhydrite mines and quarries in 
1974 

CUMBRIA 

British Gypsum Ltd 

Albright and Wilson Ltd 
(Marchon Division) 

NORTH YORKSHIRE 

British Gypsum Ltd 

NOTTINGHAMSHIRE 

British Gypsum Ltd 

The Associated Portland 
Cement Manufacturers Ltd 

H J Baldwin and Co Ltd 

STAFFORDSHIRE 

British Gypsum Ltd 

SUSSEX 

British Gypsum Ltd 
British Gypsum Ltd 

(a) Including some anhydrite 

(b) Anhydrite 

Long Meg mine, Lazonby (a) 
Newbiggin mine, Newbiggin (a) 
Newbiggin quarry, Newbiggin 
New Stamphill mine, Kirkby Thore 
Longriggs mine, Kirkby Thore 

Sandwith mine, near Whitehaven (b) 

Sherburn No 2 mine, Sherburn-in-Elmet 

Marblaegis mine, East Leake 
Glebe mine, Gotham 
Jericho quarry, Newark-on-Trimt 
Hawton quarry, Newark-an-Trent 
Grange quarry, Newark-on-Trent 
Cropwell Bishop quarry, Nottingham 
Kilvington quarry, Nottingham 

Bunny, East Leake 

Fauld mine, Tutbury 

Mountfield mine, Robertsbridge 
Brightling mine, Robertsbridge 

Very small quantities of gypsum are produced at Chellaston in 
Derbyshire by the Chellaston Brick Company Limited in the course of 
quarrying Keuper Marl for brick manufacture_ The gypsum is stockpiled 
at present but could be utilised if a market was available . 
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