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INTRODUCTION 

Phosphatic mineral deposits are exten-

sively used in the manufacture of fertilisers 

which are so essential for agriculture and also 

in chemical and other industries. Phosphorus 

is widely dispersed in the earth's crust but it is 

most economically concentrated in the form of 

few minerals of which apatite and collophane 

are of commercial importance. The presence of 

these minerals are quite appreciable in many 

magnetite-quartzites, quartz-chlorite schists, rock 

phosphatic deposits and phosphatic limestones. 

The other natural sources of phosphorus are 

phosphatic nodules and guano. 

Even though the occurence of apatite rock 

and phosphatic nodules have been known for a 

long time, India has incurred a considerable loss 

of foreign exchange in importing these raw 

materials until in recent times. Findings of 

potential rock phosphate deposits will minimise 

these imports. 

The total reserves of all varieties of phos-

phatic deposits in the country ( Table No. 1 ) 

are about 273 million tonnes(1), of which about 

20 million tonnes are of high grade variety 

( +30% P 2 0 5) and the rest are of low grade 

variety with an average of about 10-20% P 2 0 5 

content. The bulk production comes mainly 

from Jhamarkotra deposit of Rajasthan, and for 

self-sufficiency and increasing requirement of 

phosphate, demands beneficiation of the known 

low grade ores. The beneficiation characteristics  

of an ore and quality of the end products ulti-

mately depend upon the mineral characterisation 

which broadly includes mineral assemblages 

present, their locking nature ( textural relation-

ship ) and liberation size. 

An attempt has been made in this paper 

to project various mineralogical characteristics 

and how they have influenced the methods of 

processing of the different types of Indian 

phosphatic ores. 

Classification of Indian phosphatic 

deposits • 

Geologically, Indian deposits can broadly 

be classified into two types, namely, (i) igneous 

and (ii) sedimentary. These are further sub-

divided, based on major mineralogical (chemical) 

constituents; the former as ferruginous and 

siliceous, while the latter as calcareous (calcitic) 

and siliceous variety. A third mixed type con-

tains different proportions of siliceous and 

ferruginous or calcareous and siliceous mineral 

assemblages. 

MINERAL ASSEMBLAGES AND TEXTU-

RAL CHARACTERISTICS : 

Igneous Type 

In this type, apatite with basic formula 

Ca 5 ( PO4) 3 ( F : CI) (2) is the only widespread 

phosphorus bearing mineral in igneous rocks 

with common association of magnetite, quartz 

and ferromagnesium minerals like chlorites, 

micas, amphiboles etc., with occasional presence 
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of vermiculite ( in Kasipatnam area of A. P. ). 

Subordinate amounts of feldspar, sericite, trace 
amounts of limonite, hematite etc., are also not 

uncommon. 

The texture and the proportion of parti-

cular mineral asemblages may vary from deposit 

to deposit which have originated during the 

formation of the ores or may differ from zone to 

zone in the same deposit, 

Ferruginous variety 

In this variety of deposits, anhedral to 

subhedral apatite grains are generally found 

associated with intergranular magnetite(3) (Sun-

rgi, Bihar and Kasipatnam, A. P.) as the chief 

gangue. Depending upon the intensity of wea-

thering and oxidation, the apatites are found 

more associated with secondary iron oxides 

like goethite, limonite, martite/hematite, lepido-

crocite and ochere, resulted from the alteration 

of magnetite ( Purulia, W. Bengal ). 	Such 

hydrated iron oxides in the highly oxidized ore 

act as matrix, as rims ( coatings ) around the 

segregated apatite grains ( Fig. 1) and as filling 

the fracture planes of apatite (Fig. 2) and some-

times replacing it (4)  ( Fig. 3). The magnetites are 

found highly martitized to form hematite. The 

apatite is present as subhedral as well as grain-

aggregates in the iron oxide and chalcedonic 

matrix. 

Siliceous variety : 

The siliceous varieties are generally highly 

enriched either with quartz ( Itagarh, Bihar ) or 

ferromagnesium silicates ( Garidih, Samaidih, 

Bihar ). in the schists medium grained segrega-

ted anhedral apatite either follow the schistose 

planes and or enclosed by the intergranular chlo-

rite, biotite and quartz gangue. In Ghatsila 

copper belt, the same apatite is present as tine 

inclusions in the quartz. 

Sedimentary type : 

This type mostly consists of collophane, 

which is a generic name used to denote very  

fine, microcrystalline and cryptocrystalline mine-

rals having apatite composition mixed very much 

with impurities like clay CaCO3  Si02 and water 

with general formula Can( PO 4) 6 CO 3 H 2 0, 

In some areas both apatite and collophane are 

commonly in association with calcite/dolomite 

and quartz. 

Subordinate amounts of pyrite (Mussoorie, 

U. P.) chart, gypsum, sericite, shale and ferro-

magnesium minerals along with trace amounts of 

mica, uranium minerals, occur as associated 

gangue minerals. Limonite and goethite are also 

noticed along cracks and grain boundaries, 

sometimes as coatings on phosphatic mineral 

( at Maton, Karbaria blocks of Rajasthan). 

Siliceous variety 

In this variety, collophane and / or apatite 

occur as patches, ( Karbaria block, Rajasthan ) 

coarse subrounded nodules ( Masrana block, 

U. P. ), interlocked mainly with major gangue 

mineral quartz. Quartz sometimes occurs as 

very fine grain inclusions in collophane (Karbaria) 

and fine veins cutting across the collophane 

nodules ( Masrana, U. P. ). 

Calcareous/calcitic variety : 

In this variety collophane occurs as an-

hedral to subhedral phenocrysts (Dakankotra, 

Rajasthan) or disseminated inclusions and bands 

( Jhamarkotra ) or lamellar, lenticular, tabular or 

elongated bodies, oolites, pellets ( Maldeota, 

U.P.) having an intimate association with calcite/ 

dolomite which is the major gangue cementing 

material. Apatite occurs mostly as isolated 

individual coarse to medium sized grains or as 

clusters of fine grains embedded in carbonate 

matrix as well as interlocked in quartz grains 

(Maton block, Rajasthan). 	It also occurs as 

grain aggregates in association with vein quartz 

and inclusions in quartz which is the subordinate 

gangue mineral. Collophane sometimes occurs 

with a network of calcite veins. The common 

major textural relationships between mineral, 

assemblages come across in this variety of 
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deposits are oolitic, pelletic, ovaliform, lamellar, 

polynucleated and interstitial textures. In some 

deposits pyrite is present in subordinate amounts 

as fine disseminated grains or grain aggregates 

or fine stringers occupying intergranular space 

along with calcite/dolomite (Fig. 4). 

Mineralogical, textural (liberation) results 

and their influence on processing 

The various processes, like washing and 

scrubbing, gravity, magnetic separation, flotation 

and thermal beneficiation or combination of 

any of them, which are commonly used to 

upgrade phosphatic ores have been adopted 

for Indian phosphatic ores at National Metallur-

gical Laboratory, Jamshedpur. The results of 

the beneficiation tests are compared and 

discussed in relation to their mineralogical and 

textural characteristics. 	The detailed minera- 

logical, textural ( liberation ), beneficiation 

methods and results of the various samples are 

given in Table No. 2. 

In the Table No. 2, it is shown that the 

deposits of Samaidih, Pathargora areas of Bihar, 

yielded very good grade and recovery by simple 

fatty acid flotation method(3.13) because of the 

coarse grained nature of apatite in association 

with intergranular siliceous gangue showing 

schistose and/or porphyroblastic texture which are 

Simple. Another sample from Singhbhum district 

(mixed sample) with same texture and mineralogy 

with additional presence of magnetite, though 

simple, necessitates magnetic separation followed 

by flotation. Likewise, the ore minerals associated 

with Singhbhum Copper belt with same minera-

logy but as fine inclusions of apatite in quartz 

necessitated fine grinding and resulted in low 

yield and recovery (5), 

in the case of other siliceous deposits of 

India where collophane is present besides apatite, 

though the required grade and recovery for 

fertiliser industry are achieved, the presence of 

very fine quartz veins in collophane nodules 

(Masrana block, U. P.) or as fine disseminations 

(Maton block, Rajasthan) diluted the grade. 

In the case of Purulia deposits of West 

Bengal, secondary iron oxides are associated 

intimately and intricately with coarse apatite 

grains as thick scales, films, rims and/or as 

matrix, with a ground mass of chalcedonic mate-

rial. Though the liberation of gangue cannot be 

complete, as such the study suggests fine 

grinding texturally and high intensity magnetic 

separation mineralogically. But because of the 

presence of siliceous gangue as well as economic 

considerations straight flotation after desliming(4), 

has to be adopted to obtain the required grade. 

The deposits associated with calcareous/ 

calcitic gangue, the mere presence of calcite/  

dolomite, even with simple texture, complicate 
their processing. Over and above, complex 

texture further complicates the problem. In this 

line, National Metallurgical Laboratory and other 

research organisations have been extensively 

working to study various possibilities until 

suitable economic method is found out. 

The Jhamarkotra phosphate deposits in 

which phosphatic constituents occur either as 

interstitial grains or grain aggregates, patches and 

bands intimately associated with transecting 

veinlets and veins of calcite and quartz, showing 

network texture etc., gave better grade with 

poor recovery by tal oil flotation (10). The poor 

recovery is due to the presence of fine interstitial 

apatite and collophane which were lost in 

tailings. The same sample by calcination 

followed by quenching and desliming (s), yielded 
better grade as well as recovery which is perhaps 

costlier processing method presently. Kanpur 

deposits have been tried by calcination route 

followed by flotation method (11) and could not 

achieve good recovery because of the very fine 

apatite inclusions in the gangue. 

Karbaria block of Rajasthan deposits with 

mixed calcareous and siliceous gangue, though 
fine interstitial apatite and inclusions of quartz 

reduced the grade and recovery to some extent, 

yielded economic grade by flotation, grinding and 

reflotation(14) because of its simple texture. 

In the case of Maldeota ( U. P. ) deposits with 

same mineralogy and with an extra presence of 
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finely disseminated pyrite, carbonaceous matter 
and shaly material along with different multi 
textures such as interstitial, pelletal and polynu-
cleated etc., yielded product below acid grade 

and with fairly good recovery, by a combination 
of calcination, regrinding, desliming and differ-
ential flotation(12) which is of course a costly 

process. 

Conclusions 

In conclusion, it is noted from the above 
studies that type of minerals present, grain size  

and their textures ( locking nature ) virtually 
dictated the method of processing and amena-
bility for upgradation of phosphate ores. 
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rig. — 1 Photomicrograph showing limonite - goethite 
(black as thick to thin rims around seggregated 

apatite (dark grey) grains in chalcedonic ground 
mass (white). 	 x60 + nicols. 
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Fig. — 2 

Photomicrograph of thin section 

showing ferruginous (black) material 

forming fracture filling in apatite and 
skeletal and anhedral patches on 
chalcedony. 	 x 32 + nicols. 

Fig. — 3 

Photomicrograph showing crystallo-
graphic replacement of apatite (dark 

grey) by magnetite (white). 

Refl. Ilium x 150. 

Fig.— 4 

Photomicrograph showing fine disse-

minated pyrite ( white ) in rock 
phosphate (greyish black). 

Refl. Illumn x 140. 
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Fig. — 5 

Photomicrograph showing inclusions 
of quartz (white) in collophane nodule 

(black). 
x 56 Tran. illumn ± nicols 

Fig, — 6 

Photomicrograph showing veins, net 
works and seggregated calcareous 
mineral (greyish white) in the rock 
phosphate (black). 

x 60 Tran. Illumn + 

Fig. — 7 

Photomicrograph showing seggrega-
ted patchy collophane (black) in 
calcitic matrix along with quartz 

(white). 
x 60 Tran. Illumn + nicols 

236 



to 
0 

a) 	a) 
-0 -0 a 

C3) 

= •4" 

• 	

0 0 
Cr) N (0 
CD V) CO 
0 LC; CY)  
CO CO ‘"" 

'Kt 0 0  
N 

CY) 
N CT) 

R
O

C
K

  P
H

O
S

P
H

A
T

E
 :

  

C 
Co 
4-0  
ci) 
Co 
C15 

M
a

d
h

y
a  

P
ra

d
e
s
h
 

U
tt

a
r  
P

ra
d

e
s
h

 

a) 

co 
-0 

(.9 

Co 
45 

-0 

a) 
C 

-0 

Co
C)  

 
U 
-E3 
C 

-0 

U) 
co 
a) 
2 

Co 
(7) 

CO 
LC) 

O 
co 

A
n

d
h

ra
  P

ra
d
e

s
h

 

C 

Co 
C 
E  

Co 
F- 

-0 

co 
C) 
C a) 

CO 
4-,  
U) 
(1) 

A
ll 

In
d

ia
  T

o
ta

l 

oo 
Lc-) 

CO 

00 
CN 	 CSD 

4-- 
LU 
T4:  

co 

Cf) 
cc 
LU 
T 

0 

Cr) 

( G
u

a
n

o
  E

t  
P

h
o
s
p

h
a
ti

c
  N

o
d

u
le

s)
  

F

lipAr-=1.*-• 
losomisimiN11111110A411.11110MIN ...dimayammonam  

L1) 
0 

(NJ 
a- 

CsO. 
tr) 

N  

a-) 	U) 	 U) a) 	a) 	 a) 
-0 	 -C3 

i.3 	2 	 1.1.3  
C) 	 CY) 	 C) 
= = = 
< 	< 	 < 

I 
rez 	 0 0 00 0 N 

CN CO Lc) 'C'' CO 
CO  h N 7 N Co 

r- r- 
N 
‘-, 

d' 	 0 0 	0 N Co 	 N CO 	CD IC) 	 N NN 
cfi 	 .- O 6 --- 
cr) 

O 
N 
co 
(0 
N 

N 

CC) 
0') 

In 
0 an 

CY) 
CO 

N 
CN 

In
  

a
d

d
it
io

n
,  9

4
  m

ill
io

n
  t
o

n
s
  f
ro

m
  B

ih
a

r  
a

n
d

  
M

.  
P

.  

A
ll 

In
d
ia

  '
T

o
ta
l 

237 



P
a

th
a

rg
o

ra
,  B

ih
a
r  

S
a
rn

a
id

ih
,  
B

ih
ar

  

CL) 7o 
co , , 

 

C/) -I 

co 	 d 0 

(Y) 	 .:/) 	 U) 
c'a  0 	 cm 	 -7z 0 ...c 	a 0.) 	..c 	 c 	 a.- 	 a) a)  ...._. ta) 'E 

C ,c 
(r) 	u) 0  c  0) 

.- 3 *-= 
U — 0 C  c 

	

0) 	.6 . .= ci 
, ...., 

	

-E-1 u) (1) 	 17°'ca  0 -°-:.dIfc  g '7: cit 	'.6  

O I 

	

C -o c  a) z 	c 	6 	 7:-.. 0 6 -C., p E 4- 	cc, a) s.- +., 	.0 *E 	° ' -17- E (y) 	as 	, 4- cts co cl.) 0) 0 C..-  
C C 0 4-,  cu 

	

cc, ci) 	"'II 	0) 	°;_-; `‘- .-- CO 	C 	c..).t.., :LoC)  I -Ca! 7.! —: 7g -(3(y) ...c--'4rz  C •- (0 
0 c-.) 

2 E .0 
M •4:-.; > 

LL. CV 
46 7.) 

LI .. 	
FL- --6 

t 	CD CN1 4-,  
M  0 	I-0  _C 	4., -C co 

0 t.  cs.> 
‘-- CO ,+- 0-0 CNi (4.13.,  .n 

..-. > .t- 

(1:? 	LO ("s' 
CO• O 

 • — 
(Y) 

Z7) 	(.0 
CP) 	 CN1 

r-- 
Co 	 LO 	 CO 
CN 	 CY) 

F
in

e  
a
p

a
ti

te
  g

ra
in

s  
in

  q
u

a
rt

z
  (

4
0
0
 m

e
sh

).
  

07 

T
a

b
le

  2
 :

  M
in

e
ra

lo
g

ic
a

l,
  t

e
x
tu

r
a

l  
(

li
b

e
r
a
t
io

n
)  
a

n
d

 b
e

n
e

fi
c

ia
t
io

n
  r

e
su

lt
s
  o

f  
p

h
o
sp

h
a
t
ic

  o
r
e

s  

o 

	

to _ 	co CD 	M _Ctl 	Cl) as cr) 
- 	 N 	IT: 

..z2 	co 0 

	

- c 	'Zis w 0 C .- 
2 	0) r,..) 	2,)  =E- 	E  cTi Co' 
0  0 	-.;, 	E 'c.).). .-- 
a) 	—o a) co 	N N (.)E   
CI 	 0) CD 	CD > 0- 	 c'' E 	 CO C 

	

C'T) E 2  03 	o = .- E_ 
	> ..ii-, 	tu) 	ci Oct 

LO 
LCD 
0) 

'f*. 
• O 	 CN  
CO 	N 	 cy) 

CO 

...... 
.'•  C 0 	 Vor.: CD 0 .--. E 	0) 0 	,_ co > 

_c z 	(z) c 	0 
	 E 

c u) ._ 
U a) 0 	E "E 	0  -0 °O 

a) 	 u) c 	;BCD CI 	 ...(z 	v) ctS E 	C 	 co 	"-F,,,  CN1 
0'... 	 0) ' 	'' E 	iz 4- 	 O pp 	CO r- 	 a) 
a) 	 cz, ...-- 	E 00 	E2 Fr) 

C = 
.t.-.. o:5 
a) .i..,) 

CO x 	 c .4. 
4-,  	.- -8 

03 	..= 	-0 ......, 4-,  
cv 	 E" X 	CD •C E 	u) a) 	10 7,73 -0 	 .-- cl,) 	-C '-'-' 4 , 	 0 	'- E _c 	.4-' N -0 	-0 	a) 6 

0) c 	 ..,-,_ u)cp 	.§. 17' 	.+4,  8 	u) ,. 0 	co it 

 i. 

0 0 	 0 	 '4-- 	-(6  co 0 ..= _... 4-, --3 (NI 3 "-" 	 a) .0) 	.... 0- 	cp 1° 	(f) 	o_ N  
C6 '-c.) 	 +i- -5 	.4,-; 73 	':--, cuC  0 	

> C 4-' 

	

co •-, 	_ ... 0 +-. 

.— 	 o. c 	ca , „.4. 	C.-.7) :- 0 	- CI3 = 	 0 = O. (1) 	CO M 	0- r... ..0 	P2 ,9, 	c.) 0. 
(13 0) 	C/) 	C:i 	(j) 	73 	s' 

	

.-,M a) 	,. c  a) .c 	(1) ca 	a) - 	 CO 0 
a... 0 	 -0 . - N a) 	..--• 	--3 C Ci)  

CY) 	 CO CO 
NCO 	 LO 
CO O N c6 

(r) ‘-- 

	

(,1 	a)
1— 

	

0 	a ._ 

	

w 	a 0 
0 

	

0 -C 	c.) 

	

w 	 0 	cc- 0 

	

as 	 = a3  CC 1... 0 c 

	

c0 1... 	 = F cz w -0 (.3 b.. ,.... 

	

,...co 

• a

, 	0) +..1' ..I = 	co .-, ,° co 

	

co ''' 	= 7:13 Q< ..0 co 

6 
(do Z 

238 

M c 	r) 	-c 	-0 	• 

o 
0  

0 	•- 0 ( 	 o 
(-) E 	‹C 	Z 

a) 

6 
co 
.c 

a) 	a) C 
C c„ 

E co 0 > = 
0) 0 a) • . a  _ 

0 
0 

0 t? C-) 	C 

, 
a) 0 -7-6 	N = CD 

•C u) 0 
1:3 CL> 	•CD  
.2) > E c LL 

E 
c — 

C 
0) (I) `-'1, a CD 

.c 
(j) 	4_, a 

CN 
En. CT) 

CN 



(f) 

co 
E 
a) 

cC 

(:") 

a) 0 
O a. 
a) 

>' ° In 
(75 0 0 
cr) 

< 
ch On- 

O 
-0 *V; 
O 

O 

C 
0 

(-) 

N 

1 

u) 	 N 	 Ni 
CD (x3 	 , 0  
N CD ....1 4.' 	 CD 4_, 4-' 0 

..- 

u) 	 r•I a) c'Ei a) E co '-c° 	u) 	c u) c 	 ci) Q = r E':.= ' 	.u) >-- c.) a) .4-; 
E 70-  • 	 cr co 	..c. 0-  

..... (f) 	 E 0- 	.c 00 2 c 	-0 CL. '/)) -Co.  Co  
C 0) c 	 (1) 	- E cn 	c2--0 	,-- a) -- 	-o a U) 0 o 	 c  o 0 .... 0 	c a.) 	0 ..-.._ 

412 '7) 	d- 6 co 	,-; c ...., N. 
in 	 0 s.....  . - +7; 	

4-- 	_C ....-' 

q -cri . . 4 	a  N CL. 	-1-11 CC5 	C:C2- u'-' 
0 .1-g .f5 	 (i)  C-) -0 CD (75 CV --E 	 '..-7,  .c R-E-5 	nc o 0_ a  

co. 	o o > 0 .E. co .(7) co 	D E 0).- 0 _ 

0 	 CD 

0 N ()  

0 	 Cr) 	 o N 
co 	 to . 0 — 

CY) Cr) 	 00 0) 

	

U) 	 C 
as 0) 

	

C  , 	 c 

c 

	

0 .- 	 t, -0 	E 
>-.-7--  ,- .f:) cri 	

3.... C 	CD 
0 	4.--,  CD
, 	

. a:i C a) 

	

q.- -0 0 73 	c 0).0 7)  co a)  s4-7_  

76. 3  0 0 . C   

o 0 CO 	
ti 8) T. 

• 4-,  CO 
Q3 C 

O (f) 
-o 

cp• U) CO 

o  c 
03 
Cr) 0 0 

0 c  
as • a) `Fli 

— 

as u) 
a >. 

o • .c 
4-• 0t .  (1). Fa  

0:0 

CZ 0 
• 73 	LC, 
• C '47; N-- 

aS(.6 

CO 
(.0 
CNi 

1—  w w 
cc 

E 

C ._c 
O E 
co T.„ 
o '4:12 

LL. CO -0 

	

I ' a)) 	 c  . a) N.= 4- al >. c 	 0 o -4.:-.  
..-' c -5  `12-- 	.- ,-- 0:3 - ,_ ...-, co  

a 	 --- a ,,- 

	

.r) 	>., 

,,, -0 0 4-. 	■ ...._.., 	L'' 	c _c ca - -› 
- - a) 0 	 c) u) ,,0  (-) 0  	.c 	 o E s,.::: o M ff, '"- (f) ..= — 	 CD --• (13 . 
U3 	 ZZ-Z (f) 	...--- 

	

U) 	't"' 
10 ra) X 	 -c 

	

4,  Q) 	 -0  
'5 	 "6 6. 	(Du)   

0.) 
	

Q. a) 	 c 7-d = — -z...-  

	

,_, 	 0 0 0 0 V, r..M 

▪ 	

-0 • :-- 
L 0-  C' (i) 	_C 0 

CO 4-..,  •,-- -- 

	

°•17,  ----- MS'- 	 (3 t 	Cl) .4- 
•- ice...,...... 

 CD C 	 0 — 0 	CJ
CD  

CD

. 

 

  

C

0  (

(

I

z

)

1 
  

.!-._

:

• 

 

0)
0

-

3,  

 

, 

 
 C__

:    76" 

c
°

• E

0C 	
)-C

0 

 

   

"

u

lE0

..

j

_. 

- 0 

	

O• af ° °D 	
• -. - CO•Fa  
,--- 0 4-'..- 
C -0 1-- • 0 

C.)(-)0=Z3) 	_.- 0 O. 0) co 

0 

(Y) (0 03  
CY) ID.  

0 

a) " 
0 

0 

ca 
z3) 

LI >1  
D 	 a) 

a) co 

cc CC 	7) tf; 
UJ 
LL, > 

239 



References : 

1. Indian Bureau of Mines, Indian Minerals Year Book. topic 

2, 3 Year 1980. 

2. Dana's System of Mineralogy, 7th Edn., Vol. 11, John Wiley 

Et Sons, Inc. New York (1960). 

3. M. V. Ranganathan, A. K. Khatrey, Jog;: Singh, G. S. 

Ramakrishna Rao and P.I.A. Narayanan—Beneficiation on 

a low grade mixed apatite sample from Singhbhum di3- 

trict, Bihar, NML IR No. 389/66, 

4. P. D. Prasacia Rao, V. K. Sharma et. al.--Beneficiation of 

low wade phosphat' from Purulia District, West Bengal 

NML IR No. 925177. 

5: C. Satyanarayana, Ei S. Ramakrishna Rao and P. I. A. 

Narayanan—Recovery of nickel and apatite from the 

copper ore of I. C. C., Ghatsiia, NiViL IP No. 465/68 

t.. Fronde! (C) American mineralogist, Vol. 28 (1943). 

r. Mcconnel (0) Science, New York, Vol. 119 (1954). 

8. Ch. Rambabu and K. K. Mazumdar, BARC—Phosphorite 

deposits in India and their beneficiation—NML Technical 

Journal, Vol. 14. May (1977) pp. 82-88. 

D3SCUSSION 

Nlohan Rao Kumla 

Hindusthan Zinc Ltd. 

Question 1 : What is your `)/(,' wt of P2 0 5 

concentrate to the ore treated at Maton ? 

Author : The wt% of the concentrate is 64.2 

which assays 40.5% P 2 0 5 . 

Question 2 : What is the method you adop-

ted io get conc orade 40.51% P 2 05 with reco-

very of 70% P 2 0 5  ? 

Author : The method employed is soap flotation 

with two cleanings. 

Question 3 : What is the size of flotation feed 

and its% liberation of P2 05 ? 

Author : The size of flotation feed employed 

is 86.2% --- 200 mesh. Apatite is farily liberated 

at this size. 

9. T. C. De, K. K. Bhattacharyya, N, P. Srivastava, N, Chakra-

vorty and G. P. Mathur—Calcination studies on Jhamar-

kotra rock phosphate, NML IR No. 890/76. 

10. S. N Prasad, T. C. De, N. Chakravorty et. al. —Flotation 

studies on Jhamarkotra rock phosphate, NML IR No. 

920/77. 

11. K. N. Rakshit, S. K. Banerjee and P. I. A. Narayanan-

Beneficiation of rock phosphate samples from Kanpur 

block and Maton block of Rajasthan, NML IR No. 

458/68 and 517/69. 

12. S.N. Prasad, T.C. De, N. Chakravorty and G. P. Mathur-

Beneticiation of Maldeota rock phosphate from Mussourie, 

Uttar Pradesh, NML IR No. 891/76. 

13. K. K. Bhattacharyya, T. C. De, N. Chakravorty and G. P. 

Mathur -Beneficiation of a low grade apatite from Pathar-

gora Mines of M/s. IISCO, NML IR No. 985/78. 

14. S. K. Sengupta, S. K. Banerjee and G. P. Mather —Bane-

ficiation of rock phosphate sample from Karbaria block, 

Rajasthan, NML IR No. 647/71. 

15. Proceedings of the Symposium on Advances in Science 

and Technology of mineral beneficiation in India, Bhaba 

Atomic Research Centre, Ore Dressing Section, Hyderabad, 

pp. 472-480, Dec. 1981. 

P. N. Sahe' 

Directorate of Geology, Ranchi 

Question 4 : What do you mean by mixed 

variety ? 

Author : Mixed variety means—association of 

Phosphatic mineral constituents with more than 

one gangue mineral like Quartz, Calcite/dolomite, 

secondary iron oxides etc. 

Question 5 : If any work done to beneficiate 

the mineral found in South Singhbhum say 

SUNRGI and where apatite is said to have 

appreciable values of Uranium ? II so, the result 

thereof in terms of grade and recovery and 

method of processing ? 

Author : Sunrgi sample is not separately 

tested. 
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