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nv Impuriiga (pnvsphate, flucrlde and

eurly strength developmient,

o Not only the setting time of
- -cenent was found to be greutly
* rotatded  but :there was also a

“marked  reduction  In {ts carly
X atrength,  Investigations  careled
s=0ut In other . countries suggest
: that . bereficlated phosphogypsum

| : Y':{-;' PROP EI{TIES OI:I PORT e
| FURNAG * MENThso
. PRODUGED USING PHOSPHOGYPSUM

By Munlit Gjigh, 9, 6, _numi and €. A, Teneln

mondal - Fertilzer  LAd,,
Vishakhipatint, * 1ts cheml.
cal composition 1y show_n.mj '

Table 1, o ¥

b

- - Extansive work carrled out In Japan on Juptinees - phosphn. .
i gybsum has ishown that when phoaphogypsum prodused by the
" dihydrato procsss was used to control the autting thne of coment,
organfo maiter) prosent in
£ . the phosphofypsum conolderably (nflusnoed the eotfltg thmy and

~in Table 4,

ey
LB

CEMBETD

The phosphogypsutt was of .
high putlty . (90.25%), 1t way
used ©8 such’ und after beneficl-
atlon by the ‘wet sleve analysfs
technlyue!®,  “The fraction pass. .
ingdlso mleton 15 sleve was

2, Porllund: Cement Clinker :

C I wey procuted from M/S
Oty Cement Company,
Rajgangpur, - s chemleal -
- commposlilon - Is  shown |
Tublc 2.: \ 3

‘:_f'abla__ 2

can be used fn place of mineral ! Bljgmigaliumltloﬂ“m.‘ ;
_'g&psum “Without  any  advetse ""?al.’l"i : Bk ol .'“mi;éﬁt 'ullnlmr '
¥ "-“‘;:I'-;.e; ;:; " d. L bo 1.5 i Chamloal - Aﬂafyg—!.. o Constituents : Pert.:elrlagc.ﬁ :
6 R 4 produces about 1.5 mil- ' Mg \
lon tonnes  of  phosphogypsum Phoc.phro.dvplum 810y . i 23,
A every iyuar. Some work on the 1 ALOy - ¢ 3.03
L cholse o beneﬂclaled phosphogyp- - o, £V, | FeyOy . - s 1.90
o4 Bum produced in Indla ay & set Constituenty. - . Percentage: Ci0. - 63.50
4 .ireturder in gement hus already (A e i Mgo 4.30
i e e ol S0 feic o 088 UG L0
b “Tiw properties  of  portlund Wuler-Solubla'{;'ghUnlj"" . 02y . ' o '
BEE G Tettone e g, Crystal luttiges - " "3 Granulated - Blast Furnuce
: g cetment prepared in “the labora- Subsituted P05, - 0.3 o Slngs ¢ The granulated
e oky by_ _intergdndlng portlad - (o bl PaOs . :o..l 003 . blast  furnuce slug samples
il forttent - clinker and  granulated i =i 0dd nuttbetet! A, B, C, D, E &
L g ,_.__blaat futtuce slags with unpro.  Totdl F -l iy L2y B owere tecelved from M/s
¢ comsed and processed phosphogyp- ~ Water-Soluble ¥ . 028 - Hindustan Steel 14d,, Roue-
- BUIL Giliugico s, weoviigd ficie,  Opgunic Matter' - = © 0i1f o kelw,  Thelr chemical com-
| EXPHAIMENTAL $10, 514 ~ position ;15 slqu I". Table
& Matarlalo ised B0 5ot g e, e -
RS : Ch0 2 e U A4 Hydreulle fidices employed for
.‘l‘.V'Phpsphogypsum 4t was . MgO ‘. 043 evaluating  potential  hydemuliclty
Procured  from M/S Coro- Niw.O 0,32 “of slugy ns cécommended iy 1§
; v £ L . e ! n,
: _ 485:1976 “und ' computed  from
Contral Bullding Research dnstitute, SOu o 4198 Chemienl Cotipusition are shown
oorkes (U,b,) ' . H0 19,78 o
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¥ ith 5% of unprocessed And Pro- . consriruents

2. CuO+MgO-ALD,

< 3. CUO+CuS-IMgO+-ALD,

R preparation end testing of PBFS A1t Tebls 3
 oement R

Chemlonl composition of blest furnaoe slags, Hourkels

G . ¥ \

Slag sumples and cement clins
ker were interground,in the pro-
portions of 40:60 - and 301 50

i it fl Composition in %
gessed phusphiogypsumt to u fine- - ) i 5 § : v
pess  of  wbout 4,000 cmd/g A
(Elaliio’s). | For comparative lests, .
n portlend  cement sample  was .
v prvpeavs by pusing coment o b R b L fanien
Gilker i 5% ‘of high puryy S0 000 338 3640 3600 |
fliteral gypsum (97.75%).

FeO 072 070 069 0ds 129 210
The ceneirls pruduccd' we;c_ e
l,‘,._g.,‘.! LI -:1!9:vufm|f _“P‘ﬂpcrl ES y I"' O = o o it i 1142 1% 0.4.1
the methody  speciled  in 18 @ i) i :
4031-196849, ‘ : ‘ ) !
; . AlLO, 26.80 2287, 24.60 24,064 21,54 25.90
REBULYS & DIBCUBSION ; T b
Pmpﬂflﬂﬂr of PBE8 uvement .. CuO & .JI.SU 32'50. A29.5{l 27.5(_) .\.33.30 27.80
W) With: Minetal  Gypsum : = MgO 732 612: 576 594 376 290
" The effect ofh mllnclrul.gyp- Wi ' g
sum -on the physlesl proper- | :
ties of PBFS cement Iy MIIO 2,29 Ja : 2,40 4,83 : 4.94 617
shown in Table 5 (P.26), it " ¥ Rdy : it
© cun bo seon that the exper  § - 062 058 00D 048 005 oSk
mental PBFS cement sum- _ ‘ ' ;
ples produced complled with
: setling and strength require--
menty of 18 ¢ 455-1976%,
Table 4
‘Hydraulle Indioes of blast: furnace elngs, Hourkela
Sy 5_-‘a'*'wgrétda . Stag Samples : .18 4551976
N A B C [} E F . requirements

e e e e e e e e et a0t e e e e b o £ e £ 80 s b 1 ot e« e —

li - Cu0--MgO+4AL0,

fo 100 0.94 0.82 080, 043 - 077 > 10

1

2.1v 1.82 1.04 1.0t .78 6o > 1.0

1,97 1.59 .48 1.30 1.51. LY > 15
o _Si;Og+M|10 . ’ ' B
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gutvclave . cxpunslon

tTha
was also within the specl-

fed  Hnalt

of 0.89% maxl-
i Juthn r : :

wlih Unprogessed Bhosplio-
oy The \Lsu ol Wi
© Cpoogased  phospholypsumt
Cos o wn sdditye to PPES
L AN pents coversely wilected
' S eelilag Uie Gl coul
presslve strength: (luble 6,

Wl ety

Ay e beooseen, e setting
tite was prolongel uid the com-
progslve stesngth  was decreased
w1, 4 5 1 days reupentively,
Lo gnpt; 1he IALSK e suengill

lesied oppieciubly,  In fuct, later
- ppe (Y0 deys) strength was neatly
helpillar to® thet obtabned with
el delenlte  gypsum.  The
. puloclay: expanslon values wero
¢ within
aghnm,

e eedacdation  of | sciting 18
Cdus to the vatersoluble  impurl-
fles of phospliogypsuin - which
‘oitter praduglly . Into  agucous
plisgo of hydrating cement puste.
. Atdolip Imiputlties of phosphates
“eand fluorides, the water-soluble
;j%.‘_fluotldf:s‘ poterd the sesting tine
© Eig o relsively  prestor  extent.
LAkl etscovellen cunplies the
SO MRlng of Kobeyashi, Motl wad

£ 8ude® who  used sonuculeium
= phospliate,
" and sodlunt silten fluorkde ny the
teprossitetive water suluble lnpu-
R 0 cfaeaitissunen ¢ g
found greater retardution in uet-
with  sudiuta silleo

1

ot fluotlde thon mono of diealelum

o dnte” thg - esiment,

i

~phosphatz,  The exient of retar-
dation’ was in proportion- to tho

s bl

bawn s gedasare

L BAAVMILY Ve avwpeienr

. oeenss of PEES cement than port
o0 lend cement, 1t was further ob-
getved that whils sodium  sllico
fluoride alone prolonged the set-
g thae  grealy, its mixture
with  phosphutes cuused  fuxther

et 98 wns S0 deys was nol tf-

speclfied  value of 0.8%

digelelum - phasphate

. Tho rie - of  soterdution- woy
. found*to be moré ‘proiouticed In”

returdation. - The  presence  of
sl amoint of viganle matter
showed no Nl eficet o setting,
but when present with phospha-
ter and fluorldes, the setting wos
greatly profonged,

The lmpurltles [n - phosphogyp-
suin teuct with Hie relensed by
hydratlon of centent (o forni
woluble calthun salts  (cay(FO4)0

© & Culy) which coat the cement

patticles, thereby preventlug thelr
hydretlon e the luitlul - stages,
¢) With Processed Phosphogyp-
sum @ ‘Flhe propertles of PBFS
cement produced using  processed
phosphogypsum - (wet sleved
wvagt 150 micron 18 sleve and
wushed) ate shown In Table 7.
1t con be seen that the use of
processed phosphogypsum  accele-
rated the setting time and  In-
crensed the compressive strength

cat 1, 3 & 7 doys.

The lovel of strength obtatned

wus more or less similur to that
attained with - mineral  gypsuin,
The Jater wge strength at 28 &
90} days wns not aifected appre-
clubly, The autocluve oxpanslon
dute wes within the specitied Umit
of 0.8% maxlitui . The process-
el phosphogypsumt is thus sultable
for use i place’ of mineral sele.
nite gypsun,

Conalualons

From the present Invéstigation, ’

[t cun be coteluded that process
ed phosphogypsum  (wet  sleved

through 150 micron 1S sleve and-

washed) cut be used in place of

Cmineral sclenlle gypsum,  Belng
avalluble It the costern  and
gouthern parls of the country

where mineral selenite gypsum is
not availuble, the use of process-
ed phosphogypsum would  be
definlte economic udvantuge.
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