n tonnes of phospho-
ced as a by-product in
of wet phosphoricacid
contains phosphates,
anic matter as impu-
purities can be broadly
rsoluble, latticebound
, On hydration, the im-
slve out slowly from phos-
adversely affect the
rength development of
ts produced from it. To

dverse affect, it is essen-

reatments classified as
ermal®® and chemical®

gypsum mainly because
nsive and energy consuming
ent involved on processing
sum (washing or flota-
. simple and economical
rocessing phosphogypsum
veloped, in which only cal-
grinding is needed. Wash-
n or drying etc. are totally
In this process, phospho-
 heated at 750-850°C to an-
Iring the conversion process,
ity of dicaleium phosphate
in the gypsum lattice, which
ly affects the hydration of plas-

To make mass utilisation of phos-
phogypsum, it is essential to calcine
the gypsum at elevated temperature.
Hence, phosphogypsum anhydrite is
produced by heating the gypsum at
850°C and subsequently mixing and
grinding it with a suitable accelerator.
Phosphogypsum anhydrite plaster was
examined for its various uses in the

-construction works at the Central Build-

ing Research Institute, Roorkee. The
results obtained are reported and dis-
cussed in this paper.
Properties Of -
Phosphogypsum Anhydrite
Plaster _

Chemical Properties : The chemical
composition of a representative sample
of phosphogypsum anhydriteis described
in Table 1.

Physical Properties: Arepresentative
sample of anhydrite plaster was
examined for its various physical
properties as per ASTM, desi gnation C
61-50 (1981), specification for Keene's
cement and IS: 2542 (Part I) - 1978
specification for gypsum plaster, concrete

and products, Part-1 Plaster and’

concrete. Table 2 describes the results.
The data in Table 2 shows that plaster
complics with allthe requirements given
in relevant AST'M and 18 specifications.

se Of Phosphogypsum Anhydrite In
| Construction Works

Dr. Mangjit Singh, Scientist, Central Building Research Institute, Roorkee.
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Table 1 : Chemical Composition
Of Phosphogypsum Anhydrite
Constituents Percent
8i0, + Insoluble 2.62
ALO, +Fe O, _ 2.07
MgO - 0.56
CaO 38.62
RO 53.26
Na,0 : - 0.12
Chlorides as NaCl 0.24
P,056 0.52
F 0.19-
Uses of Phosphogypsum

"Anhydrite Plaster
The suitability of phdasphogypsum
anhydrite plaster was evaluated for

. use in (i) masonry mortars (ii) internal

plastering (iii) light weight blocks and
(iv) acoustic tiles. The results are
discussed hereafter.

Masonry Mortars ,

" Mortars used in construction work
should have adequate strength, good |
durability and high water retention
against suction. Data on compressive
strength and water retentivity of
different mortar mixes propared with |

ndered harmless and Table 2 : Physical Properties Of Phosphogypsum Anhydrite Plaster
as calcium pyrophos- :
: : Consistency  Setting Compressive Strength Expansion Combined
cally, anhydrite plas- % time (kg/em?) | % water %
aleium sulphate (CaSO,) (mts) 3d 7d 28d ;
g v . : . o
jia or of crystallization. 08.66at 30mm 285  80.40 12520 197.20 0.062 0.02
ot set as such, but com- : .
; penetration
1\ waler in presence of -
accelerators (such as [ASTM:C 20-360 — — Min.176 — Max 2.0
Na SO, K,CO, or 61-50 30£2 mm : '
18H,0) added indepen- [(1981) limits ‘
in the mixture form |IS : 2547 — = — v — Max 0.5 at . —
to a hard mass of con- |(Part I) 96 hours
high strength. 1976 limits
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Properties Of Masonry Moriars Prepared With
sphogypsum Anhydrite Plaster And Sand
mix Compressive Strength Water Retention
‘ ' (kg/em?) (percent)
: 3d 7d 28d
Sand .
1 20.64 48.00 99.40 95.22
18.18 37.55 96.96 88.39
Sand .
13.20 22,40 38.85 87.61 )
10.36 -16.79 34,40 83.80
me ( Sﬂnd
! 9.20 21.00 34.60 9.6
4.40 6.50 -15.60 6.0
LY

compressive strength of plaster. Based
on 5 cm cube data, 40 x 20 x 10 cm blocks
were cast using anhydrite plaster and
saw dust. The blocks were demoulded
and cured in high humidity for 28 daysat
27 x 2°C and then dried in the sun to
constant weight. The blocks were tested
for bulk density and compressive
strength. The results are given in
Table 4, °
Itcanbeseenthatonusing 10percent
saw dust, the density is lowered and the
strength data comply with the minimum-
strength of 200 kg/em? specified in
1S:2849-1983, a specification for non-
load bearing gypsum partition blocks
(salid and hollow type). These blocks are
" mainly suitable for internal non-load
bearingpartition wallsor forinnerleafof
cavity wall constructions. The blocks are
known to be resistant to insect or fungal
attack and fire. These blocks should not

that all the mortars
ydrite plaster have

4y suitability of
M anhydrite plaster for
ng, mortars of mix
d 1:2 plaster : sand
usedinthep]astering
wall. The fineness
Was kept 1.22. It was
laster-sand mix of 1:2
Y Welght (1:2:8 by volume)is

ternal plastering. The
oodstrength after 24
onhavingsmooth finish,
hard and showeq good
Cost-wise mortar mix

1s cheaper than 1:6,
rtar,

d Base Coat Plaster
of Phosphogypsum
Waschecked for use as

finishing and base coat plastering
material, In the first instance, 9 mm
thick base coat

be used under damp conditions as they
are liable to suffer deterioration as thejr
strength is seriously reduced,

consisting of 1:2(1
12 : 8 by volume)

Table 4: Stren
Phosphogypsum

gth Of Blocks Produced Using
Anhydrite Plaster And Saw Dust

anhydrite- sand
and 1 : 6 cement-

SLNo. Saw dust Bulk density Com

pressive strength at

e E PRl percent (kg/m?) 28 days (kg/em?)
applied over |1, 5.0 1620 1256
unplastered burnt 2 10.0 1510 8.0
brick wall L= : i

seperately. Immediately, 3 mm thick
neatanhydriteplasterpastewasapplied‘
over the base coat. The total thickness
was kept at 12 mm. The finished coat
developed good strength in 24 hours,
developed a hard surface with glossy
pinkish appearance, Thus, anhydrite
plaster can be used as a finish as well as
base coat plastering material.

Light Weight Blocks
The phosphogypsum anhydrite
Plaster was tested for its suitability for
making light weight blocks as described
elow.

Anhydrite-Saw Dust Blocks
Effect of addition of washed saw dust
was studied on the bulk density and

Anhydrite-Foamed Slag Blocks

Effect of addition of foamed slag of size
6mm and down havingdensity303kg/m?
was studied on the bulk density and
compressive strength ofan hydrite plaster
to develop insulative blocks. Based on 5
¢m cube data, a mix proportion of 80:40
anhydrite plaster: foamed slag was
chosen for casting large size blocks. The
blocks of size 40x20x10 e¢m were cast,
demoulded, cured in high humidity at
27+2°C for 28 days, dried at 42° C and
tested for their bulk density and
compressive strength. The results are
reported in Table 6. It can be seen that
the blocks develop strength-conforming
to 1S:2849-1983. These blocks can thus
be used for non-load bearing partition

Table 5 : Strength Of Blocks Produced Using Phosphogypsum
Anhydrite Plaster And Foamed Slag
Sl Mix Proportion Foamed Bulk 28 days Compressive
No. (By Wt.) Plaster Slag density (kg/m?) strength (kg/em?)
1 60 40 1070 14.0

11
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Table 6 : Thermal Conductivity Of Plaster: Slag Mix
. At 28 Days Of Curing

8. Mix proportion (By wi.) DBulk denslty  Thormnl
No.  Plaster : Foamed slag (kg/m?) conductivity

K.cal/m/h/’C
1 60: 40 1070 0.28
2 Light weight concrete 1200 - 0.60
3 Common burnt clay bricks . 1700 0.70

AN S At '%'55?‘

l 10 cms) Made with Phosphogypsum Anhydiite Plaster

anl saw dust (b) 40 percent Foamed Slag (c)'Neat Plaster.

surpose only. dration, hardencd
dall and Diamant blocks were demoul-
"materials have far ded, cured for 28
nductivity than daysinhigh humid-
Since foamed slag ity and then dried at
blocks is.a vitreous 42°C before testing §
800x300x30 mmsize for coinpressive
t using the above strength and bulk
heboards after curing for ~ density. The results
and subjected tothe aregivenin Table 7. §
ty test as per heat The strength of §&
fied in ASTM (518- blocksismuchhigh- B
er than the mini- B
uilding insulating mum specified val- [
ng flow method. The ueof50kg/cm?given !

h in 1S:3590-1976
shows that the blocks specificationforload-bearinglight weight ~and auditoria to mitigate the reflected
med slag have lower  concrete blocks. Hence, the blocks pro- sound by absorbing the sound' energy.
conductivity than the duced with neat plaster at normal con- For making acoustic tiles, the phospho-
building materialslikelight  sistency are rightly suitable for load- gypsum anhydrite plaster and washed
dcommon burnt clay  bearing internal partition walls. saw dust in proportion 90:10 parts by
: The typical photographs of blocks weight were mixed with water at work-
made using (a) 10 percent saw dust, (b) able consistency. The kneaded mass was
40% foamed slag and (c) neat plasteris thenputintothe mouldsofsize 300 x300

Fig. 2 : Phosphogypsum Anhydrite Plasler-Sawdust Acoustic Tile.

18 _gh density and high shown in Fig. 1. x 300 mm uniformly. After 6 hours of
kS, anhydrite plaster(with- i ' hardening, the mix was pressed from to
e) "as gauged with water ~Acqustic Tiles bottom with a wooden plate containing

Imal consistency. The Acoustictiles areusedinlargeoffices  several projected pins toformslotsin the
sSWasput intothe mouldsof . ,
0em, After 24 hours of hy- Table 8 : Sound Absorption Coefficients Of Tiles

Sl Characteristics Frequency (c.p.s)
. 125 250 500 1000 . 2000 4000

: 1. Slotted phosphogypsum - 0.15  0.16 028 .030 031 035
Compressive anhydrite tiles

strength (kg/m?®)| | 2. Slotted gypsum tiles (UK) 0.5  0.10 025 030 015 0.20

3. Sita tex plain fibre 0.13 0.18 0.21 0.18 0.17 0.30

176.63 board tile (India) : '

Z

7

CE&CR MAY 94




ulded after 36 hours of hardening, . [%
28 days at 27+2°C and subjected to,

v fent test. The results are reported in i s .
o drite tiles compares fairly well with the P e 4 .

tiles and indigenous sita tex fibre 1, p I OVi des
ature of these tiles can be taken up as a ey A _
nufa ig 2 shows a typical photograph of : performance proved ]
= vdrite-saw dust tiles.

. Construction Machinery

‘Conclusions ’
he following conclusions are drawn up. e WA
drite plaster is suitable for making % sl

mix proportion for use in place of 1:6
d mortar for building internal walls.
guitable for internal plastering of burnt
ish coat over the base coat consisting
nd/cement-sand plasters,

an be produced using mix of anhydrite
dust or foamed slag, for internal non-
 and for insulation purpose. .
igh strength blocks conforming to 1S:3590-
sed using anhydrite plaster at normal
are suitable for load-bearing internal

ite plaster and saw dust can be used to
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