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In the Philippines, refractory making like the other brancheo of ceramics 

•uch as procelain pottery,  etc. is relatively a new development.   Earthenware 

pottery, however, is an old email 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 need of refractories 

by other industries initiated the establishment of the first refractory factory 

producing fire-bricks. 

mim** 
The main users of refractory in the Philippines include» 

») Iron and steel industry 

b) Glass industry 

c) Lime and cement industry 

d) Ceramics industry 

e) Ron-ferrous metal industry 

f) Other industries such as pulp and paper manufacturing, petroleum 

refining, coke production, power generalization, foundries, sugar 

production, fertiliser production, etc. 

The cement industry at present in 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 manufactured 

by 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 so that Government agencies have now estimated 

consumption to be about 65,000 tons per annum broken down into refractory 

types as follows i 

1. firs-clay - 30,000 metric tons per annum 

2. Basic rsfractory - 15,000     M HI.* 

3. High alumina - 16,000     " "     M       M 

4. Speciality -   4,000 tons. 
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PRODUCTION 

Of the 6 manufacturers of refract orle.:  in the Philippine*, the biggest 

produces about  12,000 metric tone por annum and usos the dry press process 

and wood, mold process.    AU the othr.r smaller producers use the fíame 

manufacturing proceas.    Oil fired shuttle kilns or tunnel kilns are used 

as firing equipment. 

As mentioned above, the type« of refract or ie& manufactured locally are 

claaaified under low temperature type of refractory.    These are fire-clay, 

high alumina,  insulating and common red bricks. 

RAW MATERIALS 

The Philippines have abundant basic raw materials for manufacture of 

refractories.    The Philippines being composed of many islands (more than 

7,000) han 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 estimated reserves. 

Materials for the manufacture of high quality silica bricks are also 

available.   Table II gives a list of all the possible sources of silica 

in the Philippines. 

Magnesite deposits have been reported in Davao and Sibuyan of the Roäblon 

Group of islands.   They occur as cryptocrystalline or compact magnesite. 

Table III shows the location and alaysis of these reserves of magnesite. 

Dolomite in the Philippines occur as dolomite limestone and is found 

abundantly in Negros and Cebue Islands.    Samples of dolomite having MgO content 

of at least 19-20^ Have been found.    At present, except for the limited need« 

of some ceramics and glass plants, dolomite is not being utikiaed.    A reeerve 

of 150,000 MT of \6-20f> MgO is available.    The Galatrava, Toboso, Regr^s 

Occidental dolomite ha* a reserve of 1,000.000 MT of 16-19^ MgO. 

The Philippines is one of the leading world producers of refractory 

chromite and our exports of this product amounted to 349,000 metric ton« 

in 1972.    So far this has been mined only in Luaon Island.   Abundant deposit» 

occur in the Zambales province.    Bstimated reserves of one mining company 

alone amount to 6,000.000 metric tons with an average content of J2.13* Cr^. 

Because of the low volume requirements for domestic consumption of refractory 

materials the development of the mining operation has been very slow. 
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It  is interesting to note that while the country abounds in natural 

deposits of these refractory materiale our importation of refractory 

products still continue to  increase.    Apparently our effort?, to utilize 

our own materials for the production of the much needed refractory products 

are not  in pace with our expanding industrialization resulting in increasing 
demands for these products. 

Cognizant of this situation, the Philippine Government through its 

appropriate agencies has taken the necessary step.; to encourage the local 

production of these products. 

Very recently,  private industrie« nnd the Board of Investments of the 

Philippine Government prepared a project study on the feasibility of 

establishing a refractories plant.    The idea   was to bo able to replace the 

imported refractories required by the various industries by locally produced 

one«.    At the moment the Philippine Government  is in the process of approving 

three proposals to manufacture basic bricke and high alumine, bricks with an 

aggregate total capacity of 35,000 metric tons per annum.    With these additional 

3 factories when operational, the refractory industry will be able to supply 

the requirements of the Philippin« industry iurinf the twxt S years. 

•WHBIRCH AMD OSVELOPMRMT 

To assist  in the development  of refractory industry, the National 

Institute of Science and Technolog (HIST),  a Government agency,  is charged 

to facilitate and extend technical assistance in research and development 

requirements of the private manufacturers of refractory.    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 necessary, 

conduct» beneficiatici studies on these materials so as to render them 

suitable for utilization in refractories production. 

The  lack of efficient means  of transporting raw materials from source« to 

user« is a problem of the industry.    The islands of the Philippines being 

separated by bodies of wat»r, to transport raw materials from minesite to the 

centre of production in the urban area is an intricate and expensive operation. 

Tracportation as well  as the low volume requirements of these raw 

materials are the main impediment of full scale development of the raw materials 
sources of the Philippines. 
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TABLE: I 

ptotFftcmr ÄRnuctoit CUT MATIMAL* 

•MTttAAS*, Aklan Vhlt« «lay 

Iter »»ft •*!•*« Pintle Hrmmlmj 

»»I«* Baio, U«lM «Ut« clay 
B«i«av Satani*« 

Naia**** Nati«!. Bttaa#a« 

•lay 

•lay 

Caaarlaaa Mar«« Valt« Clay 

lata 

•all«**, Uoar4»ao Oar 
•taotla fir—If 

iOM Mr ttraatay 

Ufa« «ray flay 

•10    - 

MgO    - 
uo.x. 

•40    - 
ài e- 

NaO    - 
Ut. I. 

4ft, 3* 
Mas 
O.05 
0.71 
o.oo 

13.71 

43*01 
40.33 
l.oi 
0.04 
0*5« 

14.30 

Si ¡an 
UO.l. - - 

3Ì.M 
l.ot 
0,17 
»•It 

•0.H 

•10 

üb 
LO.l. 

•40 

¿in 
«a*o 

LJO.I. 

•10. 
âlâ?3 

l.».l.  - - 

44.tr 
30.00 
1.31 
0.30 
0.17 
It. Of 

40.lt. 
30.10 
B.tl 

0.30 
o,tt 
0.40 

»4.73 

43.00 
34.00 
3.00 
0.30 

£&E 

to 

31 

31* 

30 

31 
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RcßorveB Gh cm i cal Anal.yaia gcs 

NtfioeMM,  Cavita Clay 

••lu» Island,  Oavao Clay 

Iloilo  Gray l«li   ci«y 

•«IM, fera«««« «hit» Cía» 

•10        - - 
AlA     -  - 

Î& : : 
MOO -   - 
U9. I.   -  - 

AI a 

c*8 
N0O 
L.O.I. 

-*- 

45.97 
38.57 
2.76 
O.98 
o.4y 

17.12 

5a. 7a 
35.86 
1.04 
0.5* 
O.38 
6.8a 

30 

30 

31« 

31* 

'•%••, »iaja, llalla city 

J* ««••• ltf.Uc VLj„, 
U»1U MUta Clay ' 

;*»••*• *•*••• udì. 
aita««« i^t# ^ ^ 
««•»•••. Il«él» 

•40 
"A 
^•fo3 

MflO 
«•,0 

LTO.I, 

P8 
31.1? 
4.01 
0.31 
0.30 
O.30 
0.19 
a. 51 

13.18 

70,000 NT 

»lo       . 
AI e   - 
Fa¿03     . 
Cae 3    . 

UO.I.   - 

»éü 
Al   8       - 
P»„03     - 
cê3 . 
«ao      . 
L70.I. . 

«•»!••,   U«|U 
CUy 

91,000 NT •10        . - 
Al   8      - . 

aH : : 
Ugo 
L.O.I.   -  - 

JÍAJHtp 
"ja 
33.55 
O.81 
0.51 
0.88 
0.78 
0.12 
1.05 

13.87 

62.00 
17.14 
0.5« 
0.17 
O. jo 

10.98 

48.50 
38.51 
0.9* 
0.51 
0.91 
3.59 

14.13 

«1.88 
81. H 
o.a 
0.54 
0.73 

13.98 

31 

3U 

W-30 

30 



•y, llalla 
Orar H««ti« fir*«lay 

IMI Mattia!*, llalla 
•lit« Clay 

Itftlla tray Piarti« Favolar 

-   ? - 

Rtstrvee Ch«mir.ai A»w ilysio sa 
17,»00 NT 

Al.oV 
m     m 51.71 •9 
..    m »6.30 

CaO" 

,    „.) 4.61 
0,1) 

-     - 0.68 
NfO -    - xM 
W*,0 

V LÎO.I. 

Na- a.u 
- • C33 
- . 10.96 

iloa Ala?3 
» , 50,00 31* 
• * 36.6f 

• — 
1/75 
0.64 

«to • •» 0.6? 
UO.I. • • 9.66 

640fOOO Hff •10 •    m 56.M 30 

; ; »t. ft 
••fi 

Cal9 
m   m 0.47 

NO •    m 0.5» 
I.O.I. m    m 11.13 

•4M«« Nil«, lay. Clay   19,000 Uff 

mau Clay •to. 

ti».i.   - 

- -   46,64 
- •   J*.*? 

1.74 
0.66 
O.ftt 
1.11 
0.64 

1J. 74 

•   m an •••••• 
«Of 

JT, 

4*0« I«    - 

40.96 
36.71 
l.il 
0.64 

O.  ft 
13.70 

ft» 

liliraa lalaaá Clay 

•olio Clay 
ft 



Reserven Cheraical Analysis. POE 

Dolor«* and Sto.  Crus, 
Morinduqu«. Whit* Clay 

Si O       • 
AI e  - 
F«V   • 
CoS      • 
MgO 
L.O.I. 

50,06 
3¿. 12 

1.18 
0.70 
O. 39 

15.08 

30 

Torri jo», Morinduauo Vhit* Cioy 810       -  - 

t.2o] - - 
c*6 ' - - 
M3O       -   - 
L.O.I.     - 

57.77 
29.99 

1.59 
0.45 
o.r? 
9.72 

31 

Hi 1«aros, Mo*t»oto Cloy 
Al2Ö3 

CoO * 
Mao 
L.O.I, 

55.54 
31.38 

1.61 
0.4o 
0.57 

10.44 

30 

Ooelon, Bokod, Nonau«* 30,000 KT 
Ni. Provine* Whit* Clay 

*iO      - - 

û°> : : 
MflO       -  - 
L.O.I.     - 

47.94 
32.10 
0.44 
0,39 
0.43 

16.63 

30 

Tolokoo, BuMtAaon, Whit» Cloy 3t* 

Oeeidontol       5«900 Ht no 
fV3 CoO > 
MS0 
LC.I. 

4/.aa 
30.69 
0.70 
0.28 
0.15 

12.00 

31 

ttttovo Fcijo Plastic Cloy MO      - 
AIA - r»V - 
C.ë 3  - 
M9O 
L.O.I.« 

53.82 
37.10 
2.47 
o.a 
0.63 

14.33 

89 

Burgo«, Nuovo leijo Whit« Cloy 89-30 

CorrottffloA, Mu«vo teijo 
•roy «nd Brova Plutic Cloy 

SiO       - - 55.51 
- 29. <I3 
-0 3.85 

0.51 
MgO       - - 0.59 
L.O.I. • 10.41 

89 

Arito«   Nuovo llocoyo 
Piarti« Cloy 

31 
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Reserves Chtalcal Aiw.lyf.tB PC2 

I ifant*, Panaaaiaan Clay 

K.tnpatara*, Pangasinan 
Vhita Ciay 

San Nicolas, Panga«Iaim 
Light Brown Clay 

Casiguraa, Aurora, Qtiaaon 
Whit« Clay 

?aakavayan, Ojaasan Vallavi** 
ftrovn Plaatio Clay 

Ironia, Saraoaaa Clay 

Juba«, Sorsata* liai «bit« CI Ay 

Uà. Crai, laafcelaa «kit« Clay 

•iO       - 
Al 0 

MgO 
L.O.X.  « 

i40ft      * Al  0       - 
fÌV   - 

L.O.X. • 

jo 

31 

30 

29*30 

^2.52 
M.oj 

1.61 

0.49 
12.30 

JO 

44.69 
3». 13 
a.o? 
o.ia 
0.4? 

14.23 

3U 

n 
89*J0 

Ulta***, 
cidi« Clay 

•10 •> • 43« 66 
A*«** 

« • 33.94 
wM • • 1.76 
Cai4 . • 1.63 
NgO • • 0.04 
UO.I. - • 13.84 

J06 

¡oil, 
tfhlta «ay 
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TABLE  TI 

PROSPECTIVE SOüftCES OF SILICA 

i   patrie Too») * SOUftCX ANAL/¿IS 

Daclan, Qoko '. 

Benguat, Mt* 

Provincf 

Silic*oti:i 

»intor 

Kabangfcalan, 
Kouros O««« 

Cimet 
boulder® 

« 
11 

t 

Haifa 

raaerva 

5,000 

»SiC„ - ?7»0 
- 2.0 

-     0.4 

i Alkali*»   -  Trac« 

• WO 
IAÎ.   O 
lFa8  3 

- 96.OO 

- 0.5* 

LOCALITY 301) 80« Jtneerva« 
(Metric Tonal 

ANALTSIf 

Sagay, 
Negro* 
Occidental 

•ilieifiad 
rock, 
friable and 
granular 

land 
Rock 

224,000«    SiO 
747,500,    Al A 

90,00*99«00 
0.26-0,73 
0.04-   a. 21 

•leton, 
Negroa 

Occidaotal 

Silicified 
rock, 

firablo and 
#ranular 

1,000,000 
Similar to 

deposit 

Abra da 
Hag, 

Occidental 
Minsero 

Vaina in 
schist and 
gnaisa aaad 

to boulder« 

3,600^ 
SiO 
A12*3 L0Í 3 

97. Í0 
1.21 
0,30 

Lubang 
Island, 
Occidental 
Hindere 

Vains in 
»c'ülat and 
gneius gra- 
val to 
boulder« 

No 

estivata 

Sio  - 97«49 
A1_0_ - USB 
L0Î -1 -  0.* 
Siaa range irop 
paa to 75 *»• 
in dies» tar 

•exes, 

Peleven 

Tagkawaya», 

Queson 

Baguio 

City 

Quirts »una 
fron 

quartali* 

•l&2  - 95.00-98.100 

LOI   - 0.43 
* 45*   - 60,al00 east) 

Bull 
quarts in 
diorit* 

45,000 

•iO   - 9**00-97.00 
» » AlA - 10* 

Altaiiaa 0.5« 
LOI   - 0,9,9 

t 

Silicified 
sona« in 
•olcanio 
rocks 

1,000,000 

» «io„ 
.  Al.Ó 

- 80.OO-9O.OO 
----- - a.»4 
reo J - o.aa 
CaO   - 0.0$ 

S3 
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TABLB   III 

HlSJSRVÏfl AMD AKALT3TS OP ÜAVAO MACH»!* 

AnalyU 

Uto». Ä**° 15,000 toi» 
(U,t«r tt«*y * 
priwk« fiolo- 
firt« plfto« it 
at 400,000 ton«) 

15,000 t«w 

WC« 
SI 

- 49.24 
- 0,15 
- 0.29 

«0 -46.W 
S109 - *•<* 
FÍA - 0.70 
0*0     -   0.26 
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