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IN :rRODUC l'ION 

T'b.e r·c:ccti·m t-ha~ pr'od1;_c;es c:.a.Jc.itun sulphate ,iihydrate 

hydrate is of :fUndamental interest to the plaster industry, 

and has features of interest conGerning the reactivity of' 

solids. It has a further interest in connection with the 

use o:f gypsum plasters as a binding material, and in future 

prospects as a building material. 

The microstructure of gypswn plaster is one of the 

most, if not the most important property which affects the 

main physical characteristics of the hardened paste. 

Gypsum plaster has attracted the attention of nwnerous 

investigat0r2 :Ln the field o A his tcrioal review might help 

in giving a shr:I't a'>count of the wc:ck done on this substan0::. 

with a par't.i.::-:·:,_l:J.r emphasis on its m:ic:r.'ostructure. This review 

is not meant t·J give a. full aecou.nt of all work done in the 

field but will furrn.sh few examples of thf' various angles 

a.t1;ac;ked by t;he vari<)US investigatClrs o 

t,Pl astsr of Pa-r:· .is) bas at, t ra(;teii the at't;ention of numerou.s 

uaestJ_gatn r:c; i.n the field. 
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strength of cast plaster, , •. e t;c. In a concluding remark 

1.n h.is .rev5.ew Ridge considered that there are two aspeets 

for following the setting of gypsum: (a) the induction period, 

c,~. the duration of the initial set, and (b) the exponanti;ll 

in:e;rease in the rate of the reaction. He defined the induct-

ion period as the time requi.red for the rate of increase of a 

mixi;l.Jre of' 100 g of plaster and a sele~;ted volultle of water 

held in a dewru:• flask tc exeeed 0.1 o C/min. 

In his re,~iew, Ridge SU!ll.lllarized all work done todate to 

estabLish an a:"ceptable mechanism n-.;c -che hydration of ;;,alr::ium 

sulphat<> nem:ihydrate. l'he ''Gel thf:loryP' sug,c;ested by Rohland ( 2 ) 

an1 Baykoff 1'3) wa:ti the first att8mpt to explain t:1e process o:r 

ing was d.uP rc ge '.at ion wln "·h may he best regarde.d as a fel r 

r) · "!' -J; 



R1dgec pr •posed ~hat dlU'ing s8•ting, the calcium sulphats 

hAuuhydrate l.:2 d.i s:ccr, l.ved. and ·~-alcium and sulpha·t,o, ions dl.ffuse 

1::0 s\ r"'e .ill t.hP system wherl'\ they are built into the lattice 

the dihydrat•" o These sites exist :in the Ulllllixed (dry) 

plaster as nuclei and potential nuclei; where the term nucleus 

is used to refer t;o a particle that is larger than the critical 

nucleus 3 and the t:erm potential nucleus i.s used to denote a 

particle that is smaller than the r,ritlc:al nuc:.eus. a foreign 

pa.rti~-le ~ or a region of damage cr strain in a crystal which 

may ar,t as a favourable site for the formation of a new latt:L.•e" 

Ridg~ assumed that gr·cwtr. and d.iss0l1.;.tion are rec.iprc•'::al 

p.r: ;er;> S"S, arvJ. t.he follc-wing <?quati.r:ln is applicable 

d:x: •c (DS/ 0) (C2 • G") dt 

whe·:~ D .-~ th".' d.l.ffusi.or: c.o'"ffi,-.J<-nr, S iP the surface area c-f 

,, ,-? rrc~ t1u··1m,ss of the .J .. ayer through whic-h 

... ,rc':0.l.l lllg 1.11 th_e a.se -~'--~-:ud.i Ti11S ~qua+ i ,-.n can b A only 
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0 Bc.at·l.l.shed b8i':ween the part.i.cleB r>f +.'he hemihydra+e and di~ 

hydra'P as the ex~:ess r:;.alcium sulphate in solution is, 

It would be e:x;pected from the above theor.·y that the .r·ate 

of hydration of CaS04 .Y£20 in pastes of gypsum plaster is 

dAte>rm.iMd by +hA numb<Jr (per unit volume) of nuclei for ths 

growth of th8 d.ihyd.Y'ate, the ar·e:<. of the effe<:'.t:iva sur·fa.(';e 

8.ssoc i.ar~ d w.ith them 9 and the :apa•::i.t] of the syBtem tc· supply 

:al"':iu.m sulphat·"• t0 the growlng phase, which will be determined 

by the f''.l.rfa .. e area of the hemib,ydrate and the distan,.e 0ve>r 

Sltpply 
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ra··. salts .i.Il;).C"'ase the ·pat'> ,·,f dissolution of the hem:ihydrat·;, 9 

but rh~'<y will also act as the retardere to the extent to which 

they i.n · :r'3a.s8 +hc; Bolubi.l.i.t-y of d..Uwira+", 

H-

mhny 

r ~ i.1J 

'' ' ' 
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,. he' 

w1: ""·-.h_ 

res"~.ll t-"ing· 

,. -·i: ~-u ~: pha t-

i ),-- - q ___ ,.:._;.:... :_..iJr r.h..;.. -3U.rfa 
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RLdg':' and Hil..'. · stu'i1.<:>d. the 7a:r.iation L"l +he rat'' C·f 

S':'tt.i.ng of s.ix: p.la,:3ters f.:::om dlfferent sour·ces and they 

.':Lt;tr1buted th.i.s variation d.ifferent densities of seed-

i.ng nuclei. and the <7ffectiYe surface a:r.·ea assoc.iated wit;h rhem. 

([.) the t'treng:th of rJ1e b'.·nd b"i:wc·en i;.he varir)Uf. ; . .rystals. 
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