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In the Philippines, refractory making like the other branches of ceramics
such as procelain pottery, etc. is relatively a new development. Earthemware
pottery, however, is an old small scale industry in the country. Likewise the
manufacture of common red bricks. The refractory making industry started with
the beginning of the country's industrialization., The nced of refractories
by other industries initiated the establishment of the first refractory factory
producing fire-bricks. '

TH MARKET

The main users of refractory in the Philippines include:

a) Iron and eteel industry
b) Glass industiry

¢) Lime and cement industry
d) Ceramics industry

e) Non-ferrous metal industry

£) Other industries such as pulp and paper msnufacturing, petroleum
refining, coke production, power generalization, foundries, uuga.f
production, fertilizer production, atc,

The cement industry at present is the biggest consumer of refractories
with the steel industry closely following.

For the last 15 years, consumption of refractories in the Phillipines
averages about 15,000 metric tons per annum and most of the annual consumption
is derived from importation which accounts for about 60 per cent, particularly
of the basic refractories., The balance of local requirements is mamufactured

Yy the private existing refractory plants producing mainly fire clay types
of refractories.

During the last 4 years, there has been an abrupt increase in refractory
requirements in the Philippines 8o that Government agencies have now estimsted

consumption to be about 65,000 tons per annmum broken down into refractory
types as follows:

1l Pire—<ly - 30,000 metric tons per annum
2, DBasic refractory - 15,000 " n oo» "
3. Righ alumina ~ 16,000 " n "
4. Speciality - 4,000 tons,




PRODUCTION

Of the 6 manufasturers of refractorie: in the Philippines, the biggest
producee about 12,00C metric tone por annum and uses the dAry press process
and wood mold process. All the other emaller producers use the same
manufacturing process, 0il fired snuttle xilns or tunnel kilns are used

az firing equipment.

As mentioned above, the types of rafractories munufactured locally are
claesified under low temperaturc type of refractory. These are fire~clay,
high alwmina, insulating and common red bricks,

RAW MATERIALS

The Philippines have abundant basic raw materials for manufacture of
refractories. The Philippines being composed of mony islands (more than
7,000) haa its raw materials spread out over the Archipelago. Kaolin and
fire-clay deposits are extensive and are found all over the country.

Table I lists the sources of refractory clays and their analysis and the
amount of eetimated reserves,

Materials for the manufacture of high guality silics bricks are also

available. Table II gives a list of all the roesible sources of silica
in the Philippines,

Magnesite deposits have been reported in Davao and Situyan of the Romblon
Group of islande. They occur as crypincrystalline or compact magnesite,
Table III shows the location and alaysis of these reserves of magnesite.

Dolomite in the Philippines occur as dolomite limestone and iw found
abundantly in Negros and Cebue Islauds. Samples of dolomite having Mg0O content
of at least 19-207 have been found. A{ present, except for the limited needs
of some ceramice and glass plants, dolomite is nct being utitized. .A reserve
of 150,000 MT of 16—20% MgO is available, The Calatrava, Tcboso, Negr-~s
Occidental dolomite har a reserve of 1,000,000 MT of 16-19% WNgO.

The Philippineas is one of the leading world producers of refractory
chromite and our exports of this product amounted ‘o 149,000 metric tons
in 1972. So far this has been mined only in Luzon Island. Abundant deposits
occur in the Zambales province, Estimated reserves of one rining company
alone amount to 6,000,000 metric tons with an average content of 312.13% Cr 040
Because of the low volume requirements for domestic consumption of refractory

materials the development of the mining operation has been very elow,.
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It is interemting to note that while the country abounds in natural
deposits of these refractory materiale our importation of refractory
products still continue t¢ ircrease. Apparently our efforts to utilize
our own materials for the produrticn of the much needed refractory proaucts
are not in pace with our expanding industrialization resuiting in increasing
demands for these products.

Cognizant of this situation, the Philippine Government through its
appropriate agencies has taken the necessary steps to encourage the local
production of these products.

Very recently, private industries and the Board of Investments of the
Philippine Government prepared a project study on the feasibility of
establishing a refractories plant. The idea was to be able to replace the
imported refractories required by the various industries by locally produced
ones, At the moment the Philippine Government is in the process of approving
three proposals to manufacture basic bricks and high alumina bricks with an
aggregate total capacity of 35,000 metric tons per anmum, With these additional
) factories when operat ional, the refractory industry will be able to aupply
the requirements of the Philippine industry during the noxt 5 years,

RESEARCH AND DEVELOPMENT

To assist in the development of refractcry industry, the National
Institute of Science and Technology (NIST), a Government agency, is charged
to facilitate and extend technical assistance in rescarch and development
requirements of the private manufacturers of refracztory. It provides a
liaison between the Philippine Bureau of Mines and the private industry in
the study and locating of sources of raw materials, NIST conducts studies
on the properties of locally available refractory materials and, where necegpary,
conducts beneficiation studies on these materials 30 as 10 render them
suitable for utilization in refractories production,

PROBLENS

The lack of efficient means of transporting raw materials from sources to
users is a problem of the industry. The ielands of the Philippines being
separated hy bodies of water, to transport raw materials from minesite to the
centre of production in the urban area is an intricate and expensive operation.

Traoportation as well as the low volume requirements of these raw
naterials are the main impediment of full scale development of the raw materials
sou'rceu of the Philippines,
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TABLE I
PROSPECTIVFE RRFRACTORY CLAY MATERIALS

Baasives Sienlcal Analusis  ISE

Buruanga, Aklan White elay 29
Nereang, Bataan Plastic Pireslay 3
Pulang Bato, Leeloc Vhite clay
A Beuan, l.n;m 880, - - 48,3 1 0
A!,B,- - 46,13
Fa -« 098
cal®. . o7
Hg0 o« » 00‘0
LeQeXe -~ 13.73
f' Naimaga, Nabini, Batanges 810, ~ - 43,03 30
' '. (¢ - 1. ‘
: “‘ ,.' d oo“
: lw * o o.s’
~ Lo.olo - “0"
San Sefanl, Sulscen Wdde elay siay N -- %.08
. Al - 3%.08
! "v, = 1.0
| cedd .. om
: Ngo - = Q.88
! Le®ule = = 20,70
i
‘ Saet, Camarises Nerte 29-30
{ Greany-VYhite clay
; Larap, Jese Panganibea, 29
; Canarines lNerte Vhite Clay
" Labe, Camarines Nerte 80, - - .17 =30
u.ﬂ -« 39.09
'. 0; - = ‘o”
cal? -. 0.3
Ngb - 0,37
w.l. . - “O”
ol Gallege, Camarines BSwr 840 -= .38 8%
Srewn Plastiec Piresley u'ﬂ = 30,80
redo? - - “s.18
p )
B’ -- 1.9
Neo == 0.3
NalO - e Ol 18
K O - e 0.49
L’Q.l. . s “07’
Sianhaipen, Joi Gallege 810 -« &43.90 "
Semarinee M Pireeiay al .. M,.6o0
' plol .. “s.00
cd’ -. o9
Ngt = 0
beOele = = $he
iriga, Camarines Swr b g

Light @ray @)




-0 -
Reseorves
M

Naragonden, Cavite Clay
Balut Island, Davao Clay

Iloilo Gray Ball Clay

Bulan, Sorsegoa White Clap

Chemical Analysis

810
Alaaj
Fe'0
Caa 3
Mg0
LeOo1,

LI I A |

. 8t 1o

sic
AI’SJ
Fe 0’
Cua

LI I Y

Ngo ~-

L.O.I. -

AS.97
33.5%7
2-76
0.98
0.4y
17.12

53.72
3%.86
$.04
0. %9
0.38
6.82

PCE

3o
30

38

3%

Insafres Shealcsl amalsals 252

Barotae, Vieje, Ileile City

La Chica, Darotac Viejo,
Ileile Wnite Clay

Glgante Islaend Kaolin 70,000 MT
Glgante Nerte and Sur,
Carles, Iledie

Sieegen S00and Clay $3,000 NT
Carles, 1lleile

840 i”fh

Al 31.15
'.303 b,01
Cla 3 0431
Na_ O 0.30
.8 o1
"30 a.5n
LeOoXs 13,18

$10
Alza’
Fa O
Cad 3
Mgo
LeOuI,

840
.

F.’o;
an
MgO
H_0
t3o.1.

LN B B I T I
L I B B

810
;naa,
Pe 0

cad J
Moo

L.o.!.

LI B I Y ')

W

33.55
0.81
0.58
0.88
0.78
O.12
1,08

13.87

632,00
7. 16
0.56
0.17
0.30
10,92

42,50
38,51
0.99
0.5%
0.9
3.%
th. 1)

61.88
22,96
0,48
Y. Y
0.73
12.98

3t

3%

2%-30

o
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Reserves Chemical Aralysis PCE

Lemery, Ileile 27,800 NT $10, - - 51,78 @9

aray Plastie Fireclay u‘G -~ 28,30
e 03 - - ho“
uﬂ" - 0413
Cal - 0,68
N0 - - 10“
a0 Na- 2,28
| x.l -8 C.)
LeOels = = 10,98
| sem Sdenisie, Ileile 810, =« - 0,00 3¢
g’ Thite Clay “82: - 36,69
’ Pe -~ 1473
t cJ J - = 0.“
Nego - - 0.47
LeOele = = 9.66
Sendslan, San Meniale,
110i1e Gray Plastic Piresliay €40,000 W2 80 - 36,409 Y
Mady o %
- - s
cd? .- o7
Ng© . - 0.9
Le@el, =~ = 11,13
Sipie, Bitia, Bay, Laguna Clay 33,000 NP e
Salambe, Laguaa Wite Slay Mo, - - .0 ’n
i
::' s 2% 0.96
Nt - - 0.0b
0 oo 218
SR e
ole = 1374
Fenoel, Calaghe, Lagune 9-30
Wite ‘u'
0. Nahiliag WMhite Blay 37,000 M M0, - -~ 00.% I
Puting Lupa, Los Safies, Laguma al -- W11
’.‘.’ LI 1.08
“ ) .. o.00
Ngd - - 0, 5
be®ele - 15,70
Gulabe, Biitren lolend Clay 9=
Loyte @l Nerte
Capossen, loyte dol Nerte 3

Uaite Clay
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Reserves

Dolores and Sta. Crus,
Marinduque ¥hite Clay

Torri jos, Marindugque White CRay

Nilagros, Masbate Clay

Daclan, Bokod, Benguée 30,000 MT
Mt Prevince Vhite Clay

Talakag, Bulikénon, White Clay

Nambucal, Negees Occidental 5900 T

Mueva Tcija Plastic Clay

Burges, Mueva Beija White Clay

Carranglan, Nueva Be¢ija
@ray and Browa FPlastic Clay

Aritac Nueva Biscaya
Plastiec Clay

Chemical Analysis

310
at?aj
Fe U,
c;ﬁ v
MgoO
L.O. r.

[ LI LI B
[ B B S |

8iC,
A1363
Fe _0O
Caa )
Ma0
LeGoTe

810
Axaa’
Fe O
c.3 3
N30
LeOoke

810,
Alaé’
Fe O
cab
MgO
LQOQIQ

t 0 & ¢ 9 &

3410
Alaﬁj
fe O
cab 3
Mgo
L‘o.l‘

Ull&i.

50406
Y2412
1,18
0.70
Je 39
15,08

57717
29.99
1.59
0.48
0657
972

55, 54
31,38
1,64
0.40
057
10. bb

47.94
32,10
0. b
2¢39
Ouh3
16,6)

A{.2a
30,69
0,76
0,38
0.15%
13.00

53.82
37.%0
3.47
0.48
0.63
16,33

3551
39,93
3.2
0. 51
0,59
10. 41

5}

3o

30.

3te

31

29-30

3
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Reserves

Infanta, Pangasinan Clay

Mangatarss, Pangasinan
“hita Ciay

San Nicolas, Pangasinan
Light Brown Clay

Caniguraa, Aurora, Queson
White Clay

~agkavayan, Quesen Yellowish
frown Plastic Clay

Iromin, Seraocgen Clay

Juban, Sorsegen Sull White Clay

Stae Crun, ZJanbales White Clay

Lobasea, Zasheanga Bel Nerte
Khite Clay

ipil, Sambeange dol Bwr
Vhite Clay

Cnemical Anelynris

lloa
Al
7030’
cal ?
Ng0
LeOoele

840

ald
'0‘0,
cab ?
Ny
LeOelse

st0
a8

!b’o’

Ng®
LeOsle

s ¢ 8 8 30

[ K I B 2O B |

[ T B I A
¢ 6 40 29

r9e 53
.05
1.614
Q.23
Qh9
13,30

kA, 69
38.13
2.0
0,32
0.h7
.25

43.66
12.%4
1.76
1.63
0.0%
13,84

ECs

3o

31
o
29=30

3o

3%

3
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TABLE 7T

PROSPECTIVE SGURCKS OF SILICA
t RESCRVYE H

. .LYS1S
LOCALITY SOURCE ! (Metric Toms)! ANA
; : 151C - 9740
Daclan, Dokei 1 Siliceocun 1 Limltaed 3512§3 ~ 2.0
, b
Benguet, Ht, : sintor :: roserve ’59203 - 0.4
Provinch . : tAlkaliss - Trace
: ' $340 - 96,00
Kabangkalan, ' Chert i &, 000 $AY & < 1437
Negros Occ, = . boulders el 7 - 0436
! ' Raserves
LOCALITY . S0URCR . (Metric Tons) ANALYSIS
v — ' e e e d
Sagay, v Bilicified i Sand - 224,000 $i0_ = 90,0099,
Negros ¢ rock,  Roek - 7’-7,50&): Al 63 -~ 0,26-0,73
Oncidental friaule and veB 7 - 0.04= 2.21
t granular t 5
- * s w——
Siaton, | Silicified ' Similar to
Negros § rock, i 1,000,900 5 Sagay
Ocecidental R firablo and ¢ R deposit
granular
3 | 3
Abra de ' Vaina in ' 8iu, - 97.80
Ilog, ’ schist and @ 3,600’ ' Al 33 - 1.21
Occidontal R gheiss land' s LO? - 0. 30
Mindaro to boulders
t i —
Lubang ' Veins in ' Yosio, - 9709
Island, t schist and No ) 31?31 - 1,98
Occidental gneius grae il 7 - 0
Nindoroe vel to ! estimate ' Sise range from
! boulders t ! pea to 75 mm.
‘ . . in diameter
= — _—— husy
! ' ' oo 5 8
Querts sand i 8 - 35.00-98.¥%
Rozas, s t - Al - 1.47- 3,
from 24700,000 AlBaftes 005 0.0
P : t T Ve
alavan quartsite ' Lol - oAy
¢ ' ¢ 45% - 60,6100 mesp
y
3 ! ' .
Tagkawayan, , Bull . . ::oa - 9:‘.00"97'00
¢ . - L
Quezon q“,‘"‘? in 45,000 Al‘ahol O.;z
: diorite s 1
LOI = 0.89
- $ 3 '
Baguio + Sllicified ¢ ' 840, - 80.00-90.@
zones in . 1,000,000 ¢ M 8. - .24
City volcanie \d ' r.a S 0.322 |
' rocks ' ! Cad - 0,0% |
— {




TABLE III

RESERVES AND ANALYSTS OF DAVAO MAGNESIT

Ressrves Anslysis

Lapon, Daveo 1%,000 tons Ngo - 49.24
(1ater study W 810, - 0.15

private geolo- Pe0y - 0.29
gists place it - Treoe

at 400,000 1@.)

1% .WO tons
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