
PUZZ OLANAS AND PUZZO l AN IC CEMENTS * 
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lJy S. K. C HOPRA AN D• 
DDE to the prescnt Shortage of 

I'"r!l;lI,,1 u'I1l('lll ill til<' cOlilltry 
(or ollr v:uiulis Illllilipllrpo;-;e 

diem": of conslruction and the difficul
ti,' ill illll'nrting the hc"vy machinery 
n''1"ircll for Cl'ment f"etories, it is of 
lIo l" 'rnll vt! lI eed lo r our scien ti s ts to 
0"''''''1' olher types o f spccial cements 
which an: alreadv in use in other countries 
II I Ihe I\o rld, 'fhe varions ceme nts used 
III tJ J(~ Itt,ljor C()IlSlrllCliollal w(lrks ,ll-C 

l'II11011.IIIic celllenls, Sand cements, Modi
li",1 t.l·ml nls and Blended cements. All 
th~ ...~ ccnl\;nls cOllsist essentially of Port
10111<1 « ''TIcnt and some additive w hich 
,I,,, nut illlpair the properties of tile 
ron!'.'r a nd he llcc lesser cunsumptio n of 
III1 l''' lllLncl c~.mc nt is e ffected. Amongst 
t h' c l he I'lluolanic cell1en ts are very 
,"" ,\1 1,11 amI ha\'c bt:en found very useful 
TI"t ollly for urclinary purposes, but also 
lUI 111.1 ·.i\,e works. Before going into 
till' h \.l il, of tlte puzzolanic cements, it 
i ,,," 'llli,1I that WI:: mus t know the m ean 
'11 )( of puzzolana. 
PUZlolana 

1'1I1l"lnna is the na nlf' given to a 100seJy 
,,,I., " 'nl \·"lean ic sand fou nd a t Pozz lIoli 
III Ir j'; Lplcs. This sand when mixed 
"il ll linll' \\'a~ fOllnci to give good hydrau
hc: IT l1ll' lIls. A Sllhst;lIlCC is said to lJU 

11II111 ,lallic l ",he'll, while not Ilcct's '·;arily 
" '!l\I' llli tiuus I> y itself, it pos~C'sses COll-
Iil lII ' lIt~ which ",ill combine with hydra t

,,, Ii iII" pr any other eemcntitious prod uct 
a\ II r!l llnry ll'llll'era.tu res in tlte prese nce 
III lI1<li~ lllr(' to furm s t,tble illso luule 
' ''111 1 HI nds of u'lllt:ntitiou s value, 
Tyl'~s of Puz:zo lana. 

'11,.. ;11,<1\'(' ddinition embraces a la.rge 
'''I rl!'11 of substances but the mos t im
1'''111.il ch:traclcrislic of a puzZ0la na 

hO llld 1)(" that iL shoule! be economica l 
01111 1 ,l v;. ila hk in ailllnd,lllce (e itlle r ;cs 
11,.1 lira I tIl' l" "its or as fa clory by-product). 
h,r tli!' practical purposes we can di v ide 
1'1l a"I.1 11 :' ~ inlo;.

:\: L a tur:t1 pu zzolanas like Italian 
pllzzobnas, Vo lca nic ashes, Dia
tntll;)CCOU S (!~ r t h, etc. 

I ~ ._. - \rtili ..:ia l puz 7.0 lana like Granu
lated Illast furnace slag, (lowder
ed hricks, i.e ., sllrkhi, e tc . 

T Hing of Puzzolanas for Puzzolanic 
Activ ity 

1<1 .",'kct il [lu zzolana the Bureau o( 
HI" 1,IIIl:L ti"n' in Den ver has developed 
("Il r "'sis for p"zzula nic ac tivity. 

tI ) F/occ lt/cilce T~ t :-Here the pow
<iNI,1 I'"zwian,t is 1'Iilced with sat u
ra ktl lilllc wal e r ill:l scalecl test tuue a nd 
II,.. " rig llt of L1.e seLtled material is noled 
alter "a riolls intervals of time a nd per
n 'nL1SI' increase in the height o f the 
. ,·ul,'tl lllatl'li:t1 in t ' rms o f the hcigllt of 
\h,' liquid at the b ginning of the tes t 
Ili\,''- the activity . 

b) I. irlw /Ib sorpliol! T es t :-From the 
li r~t t l ~ t whure ,I puzzolana is trC'at~ d 

,l ith ~a tllr:lt e <llillle lVa.ter in a sealed tube 
l ill then; is no more abso rptio n of the 

·lhllh lllia Scicnt::t: Note No. r I Building Research Unit, 
I~ .. If'. U.P. J'ubli$.hcd by tbe Co uncil 01 ScientifiC and 
1t. III,1t 1 1 H r-.lfCh. 

5' I '3 : cJ:j~ fVJ EN! ~/~ 
N. It. PATWARDHAN. 

lime water, the quantity abso rbed by 
pU 77.oh .ll:l is "Iso f')llnd nut for ('stim'ttinf{ 
I'" u.o l:rnic aclivity. 

c) T ime of Setting :-Here four parts 
o f [lllzzolana and 1 part hydrated lime 

Tesl 

% Si 0. 

% Ca ° 
Conlpressivc 

Srrength. 

Specific sur fae e 
area. 

Particle size 

J.Ju ::tola nas 

Not less than 50 % 

Li me san,1 mortar nut less 
th<tn 500 Ibs. per square inch 
at 7 days curing and 800 Ibs. 
per "lu:l.re inch at 28 d8· Ys 
cunllg. 

From all these we can note the advant
ng('~ t11 .. t 1'11 7.w l" nir. C('!1\cnt~ lmv(\ ovnr 
lite orLiillary J'o rtlanu CCI1!<; llt anu hence 
the need o f developing such ce me nt in 
this country. 

Specification. 

The (ollowing 'pec ilicatiolls" have buen 
laid down for Puz zo la nas and Puzzolanic 
eements :-

Puzzolanie C enlcnfs 

Prepareci by intcrgrincling 3 PMts by weight 
nf Portland cement elinl<er and 1 part of 
calci lled PlIzzula.ll(l, 

The same as o[ Portland cement. 

Should not be less than r ,800 sq . cm. per 
grm. •

Not more than 12% should be retained 
when wet sieved on 325 mesh screen. 

Nole .--Other specifico tions [or Puzzolanic Cements are the same as for Portland Cements, 

are brought to normal consistcncy (ac
cordiug to A.S.T.M. mctllOd s) and initial 
and fmal setting times are no ted . 

d) Compressille StrenRl1t :-Cubes of 
3.'i pe r cent Puzzolana a ild 65 per cent 
Norma l Portland Cement with a water 
ce mellt ratio 0.60 by weight arc cured 
1IIld( ~ r s pecified cOl1ditiolls ;tlltl I.IlC' COJll 
!,re'Sive slrcnglhs ;lru comp:t.I'<'" with 
cubes made (Ju t of nea t 1'0rtian.J ce ment. 

SUIT.e o f these tests have been tried 
"lle1 fOI\JHl quite useful for the se lection of 
puzzo la n;cs a nd more WOl k to a so ' rtain 
tile s uitability of lhese (c'., ts fo r Indian 
pllzzolamls is- in ' progr ss in L\w Unit. 

Bllt in all thcse tests thr ,lctivity of the 
pu zzolanas CClfl be increased by pulveri za
tion and heat trc" tment. Tlte ave••~e 
optimum tempcrature at which activity 
increases is nea r about 1450°1'. 

Puzz:olanic Cements 

After tes ting thc jlllzzolana, the bes t 
ratio in which it sh ou ld be mixed with 
cement, hilS t o be fOllnd o ut. As a res ult 
o f various tests pe rfo rmed at the Bure:lu 
o f ) ~cclam,ltion in J)c II\'e r, U.S.A., it Itas 
b('c 1\ fo und that 20-)0 pcr ccnt is the 
oplimum m ti o and l'ortl:u.d jluzr.olana 
cemcnts c()lltaining higl11ime clinke r give 
better results than th ose containing 
medium or low lime clinker. The follow
ing arc so me of the other important 
conclusions :

i) With exce llent pu zzolanas although 
the carly stren gth may be less 11Ilt I"tcr 
on the values are equal to tllat of straight 
cement. 

ii) These cements SllOW better tensile 
streng ths and there is no fall in 'values 
till one year. 

iii) These have .lowe r heats of h yd ra
tion and hence no g rea t volume changcs 
as in thc othe r case . 

iv) 1'11('.se ceme nts offer greater rc
sistance to alkalinc waters and Ireezing 
and tha wing dkcts. 

v) These have a grcate r p la s tic flow 
and show rel:ltively greate r st rcngtll 
deve lopme nts in lean conc rete mixes than 
tIle rich oncs. 

Scope of Puzzolanic Cements 

Apart from the ordinary uses to which 
such cements can be success full y put to, 
it is very remarkable that s uch cemen ts 
were used for Bonlleville Dam and othe r 
dams and no disadvan tage has been 
reported till now . Here in our country 
too it is possihl c to de ve lop thusc pu z
zolanic celllents . 

Surkhi',· is a very we ll-known puz
zolana and is being used with limes for 
constructiona l purposes. The entire 
cana l systcm in tlv: Ind o-Gange tic Plain 
has been built in th,; 19 th century by 
us ing Puz7.0lanic materi~1 (Surkhi and 
powdered lime) when cement \Vas not 
known. It is q,llite inte resting to find if 
some clays on burning give rise to puz
zolanas to be mixcd with cements to 
manubcture pllzzolanic cements, Some 
of the im)lor t,lut lypcs of cla ys can be 
trieel, 

Siliceo us materials like sha le, sandstone 
on burning can ::d su give some good puz
zo l:ln<ls and he ll.'" c" n he use d for the 
m:ul ufactllre of pu zzo lanic cements. Coal 
as hes' and boil e r ashes llIay prove to be 
good puzzolanas " no Blast furnace s lag 
may also prove ~, n exeellcnt pu zzolanas 
(or o ur cement indw'(ry. 

The work on these lines is already in 
progress at the BuilLiing R csea rc.ll Unit. 
H o \ evc r, as we have to de velop our 
b uilding indllstry rapidly it will be hclpful 
if s imilar worle co uld be undertaken o n 
region;).1 ba.sis ma king the best use of a ny 
new locill\y availa ble p"zzolanic mate rials. 
It will thus give help to the indu,try and 
also help o ur cement manufacturers tu 
mee t the e ver increas ing demand of 
cement. 
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