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A B S T R A C T 

A review of the status of current facili
ties and capabilities for radiation processing 
is presented together with industrial data from 
3ome selected industries. Due to limited accessi
bility of actual production/consumption data only 
tentative conclusions could be made regarding 
radiation technology applications for local in
dustries. The order of priority, based on availa
ble information, appears to be medical steriliza
tion, food irradiation, wood products modification, 
radiation polymerization, and rubber latex "vul
canization" . 

There is still a need for market survey and 
analyses, upgrading of radiation facilities, enact
ment of appropriate legislations, training of in
dustrial technologies, and increased financial 
investment in order to make radiation technology 
a viable alternative to current local practices. 
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PROSPECTS FOR RADIATION PROCESSING IN THE PHILIPPINES* 

Q.O. Navarro 
Philippine Atomic Energy Commission 

INTRODUCTION 
As in most atomic energy establishments, the Philippine 

Atomic Energy Commission (PAEC) embarked on researches and 
applications of nuclear radiations from the start of its 
operations. Gamma irradiation techniques are continuously 
employed in studies of chemical and biological systems, 
natural products and synthetic materials. For these pur
poses, a 5 kilocurie Cobalt-60 source was installed in a 
"Co-60 garden" as early as 1962 and a Gamma Cell 220 is 
available for small sample and seed irradiations. In 
addition to these, a 1000 curie Cesium-137 source and a 
one megawatt research reactor provide radiation for other 
radiation effects measurements. The types of experiments 
which were carried out were limited by the gamma ray 
fluxes available from these sources. 

In June 1970, some expansion of these activities was 
achieved with the temporary installation of a 20,000 curie 
cobalt-60 source at the low-power section of the research 
reactor pool. More interest in irradiation projects was 
generated also through research contract support by the 
IAEA and the grants-in-aid program of the PAEC. 

•Presented at the Group Training Course (Workshop) in 
Industrial Applications of Isotopes and Radiation 
Technology. 2-16 July 1980, Tokyo, Japan. 
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THE COBALT-60 IRRADIATION FACILITY 
The present facility was designed primarily for re

search purposes and ancillary devices were constructed 
for batch irradiations (1). A schematic of the facility 
layout is given in Fig. 1. 

The source is made up of six Co-60 rods (1.25 cm 0 x 
32 cm) arranged in parallel at equal distances from each 
other. These were mounted in an aluminum source rack 
which can accommodate 30 rods in two rowc (Fig.2). The 
assembled source is immersed under 28 feet of pool water 
for shielding and cooling purposes. The present configu
ration is effectively a plane source measuring 6.0 in. x 
12 in. When in use, the source rack is positioned close 
to the"windowM of the dry gamma room. During sample in
sertion and retrieval the source is moved away from the 
window. When no samples are being irradiated the source 
is stored oa one side of the intermediate power pool. 

The irradiation of sample takes place in a dry gamma 
room. It measures 7.54 ft. x 10.89 ft. x 7.94 ft. high. 
Except for the window area, the room is shielded with 
2 ft. of high density reinforced concrete. Access to 
the room is made through a side door. The window itself 
flares from 2 ft. square at the source side to 4 ft. square 
at the dry gamma room. Gamma rays from the source pass 
through two 0.5 inch aluminum plates separated by thin 
aluminum braces in an air gap of 5 inches. The present 
set-up utilizes about l/6th of the total solid angle. 
Fig. 3 shows the detailed plan view of the dry gamma room. 

For irradiation purposes, samples' are placed in 12-in. 
cubical drawers provided with end plates for segregation 
and supported by a single layer shelf. Large samples may 
be accommodated on a work table measuring 2 ft. x 3.5 ft. x 
1.5 ft. for low dooe/dose rate irradiations. Dosimeters 
and small samples are mounted in a wooden crate provided 
with styrofoam brackets. A split-type air-conditioning 
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unit was installed to provide better ambient temperature 
control during irradiation of perishable products. 

A dry pipe pneumatic transfer system for high dose 
irradiations was considered for installation at the pool 
side of the source but was not constructed since the 
present location was intended to be temporary. A more 
permanent facility was proposed for construction (2,3) 
but has not been approved for financial support. 

APPLICATIONS OF THE FACILITY 
Even with limitations imposed by source strength, 

source geometry, facility placement and batch procedure, 
many experiments have been carried out with the various 
gamma irradiators available. These studies and experi
ments successfully demonstrated the potential applica
tions of gamma irradiation. We disregard, at this point, 
discussions of studies of a basic nature such as induction 
of mutation, dosimetry, and radiation effects in purely 
chemical systems and concentrate on those more amenable 
to radiation processing. 

Experiments on sprout inhibition in potatoes, onions, 
and garlic were done at dose ranges of 6-10 kilorads (4): 
delayed ripening of tropical fruits like mangoes and 
bananas were observed at doses ranging from 25-75 kilorads 
(5,6,7); control of spoilage and insect infestation in 
dried or smoked fishery products (8,9,10,11) and tests 
for wholesomeness of these (12,13) were carried out also. 

Studies on gamma radiation initiated polymerization 
in wood plastic combination using lew quality wood and 
wood wastes have provided sufficient data to optimistically 
proceed toward pilot studies (14). Disinfestation in dried 
seeds of mung bean, chick peas, and black beans; gamma 
sterilization of medical supplies in bulk (16) and irradia
tion of feed (17) are of current interest. A summary of 
the on-going researches using irradiation processes are 
given in Table I and current irradiation services provided 
to users of the present source (source strength; ca. 5000 
curies) are given in Table Ila and lib. 
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POTENTIAL MARKET FOR RADIATION PROCESSED MATERIALS 
A fair estimate of the potential market for radiation 

processing technology may be made by considering the volume 
of trade and production of those materials and products 
which could be improved in quality by radiation processing 
techniques. The rated capacity of manufacturing concerns 
producing these materials are given (when available) to 
provide some basic data for planning strategies for intro
ducing the technology into some selected industries. These 
statistical data are the most recent as of the present. 

a. Rubber Industry 
The industry involves processing of natural, synthetic, 

reclaimed waste and scrap rubber into rubber manufactured 
products. The whole industry is essentially represented 
by three subsidiary companies of international tire and 
rubber ventures. In 1962, the product distribution is as 
follows: (18): 

Rubber tire 62.7% 
Rubber tubes 24.4 
Recapped tire •. 2.5 
Camel back 3.4 
Rubber soles and heels .... 0.5 
Rubber cement 0.2 

In terms of raw materials, the 1964 data for local 
natural rubber showed that about 20,000 hectares were 
planted with some 4.4 million trees, one-third of which 
were tapped (19). Production from these amounted to 
only 6000 metric tons, which was supplemented by importa
tion (20): 

Natural rubber 7,154.4 metric tons 
Synthetic rubber 6,789.7 
Reclaimed rubber 372 
Waste and scrap rubber T... 13.5 
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As of 1979, the average monthly raw material require
ments of the industry amounted to some F108 Million (21), 
and in the Third Agricultural Investments Priorities Plan, 
the supply-demand gap in local production was estimated 
at some 224,000 metric tons (22). 

b. Plastic Manufacture 
The electric wire and cable industry produces build

ing wires, magnet wires, communications cables, power 
cables, and special cables which may be bare or insulated. 
The 1975 data show an annual capacity of 19,749 metric 
tons of copper wire and 8,283 metric tons of aluminum 
wire. Annual production capacity was only 7,356 metric 
tons and 1,507 metric tons, respectively. These values 
represent 37% and 18% utilization factor for the existing 
facilities. These were about 19 manufacturing establish
ments, 10 of which represent about 90% of the local market. 
Thus, the industry is overcrowded (23). 

Raw materials for the industry include electrical 
grade polyvinyl chloride chloride (PVC) and polyethylene. 
Since radiation processing of plastics materials for uses 
other than for wire insulation may give a better view of 
the potential market, the level of importation of some 
selected raw materials are provided in Table III. The 
long terr. prospect for local production of these materials 
as estimated in the 13th Investments Priorities Plan are 
as follows: 

Low Density Polyethylene .... 105,000 metric tons 
High Density Polyethylene ... 50,000 
Polypropylene 68,000 
Vinyl chloride monomer 35,000 
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c. Wood Products Industry 
During the preceding decade, a decline in log product-

tion and export was noticeable (Table IV), while lumber 
production and export showed an increasing trend (Table V). 
Plywood production has slightly decreased from values for 
the early part of the decade and remained essentially cons
tant (Table VI). On the other hand, veneer production ha? 
increased but exports declined (Table VII). This behaviour 
may be attributed to more effective controls in logging 
operations, increasing trend towards processing of wood 
into finished and semi-finished products, and an increase 
in local construction activities. 

In 1979, some 75 registered establishments were en
gaged in the wood products industry exclusive of those in 
the furniture and other woodcraft sectors (24). These are 
roughly classified into lumber (rough or finsihed, mold
ings, ties, rafters, etc.) producers and plywood/veneer 
processors. About 10 of the larger establishments produce 
both classes of products. These establishments may also 
be grouped according to their registered annual capacities 
as follows: 

PRODUCT 

Plywood/Veneer 
(MSF) 

PJ1GISTER ANNU.*L CAPACITIES 
l e s s t h a n 100,000 t o g r e a t e r t h a n 

100 ,000 200,000 200 ,000 

16 11 

Blockboards 
(Panels) 13 

Lumber Products 
(MBF) 

Other Products 
(MT: CU. m.) 

less %.' in 5,000 to 
5,000 10,000 

7 28 

greater than 
10,000 

13 



PAEC (C) VI B 80009 
Page 7 

The export figures for some selected wood products 
are shown in Table VIII. This may provide some measure 
of products which may benefit from radiation processing 
techniques. 

d. Medical Products 
Production of medical and pharmaceutical products are 

engaged in by 30 manufacturers, half of which are subsi
diaries of international medical and pharmaceutical firms. 
In view of the paucity of production data, some measure 
of the potential market for radiation sterilized products 
may be gleaned from import-export statistics of some 
selected articles. Except for sanitary napkins, pads and 
synthetic surgical materials, the export volume of selected 
articles is small. Thus, a better yardstick for the poten
tial market may be that of the volume of imports which is 
shown in Table IX. 
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PARTICIPATION IN RADIATION PROCESSING SUB-PROJECT 
With the presently available data and information 

on production level, available irradiation facilities, 
and interests of researchers in the application of radia
tion processing in manufacturing activities, the order of 
priority of the various industry sectors that is expected 
to be addressed within the Regional Project time-table is: 

1. Medical sterilization 
2. Food irradiation 
3. Wood products modification 
4. Radiation polymerization, particularly in wires 

and cables 
5. Vulcanization of rubber 

This preliminary conclusion may be gleaned from the interests 
shown and the problems being encountered by prospective 
users with regards to fill exploitation of the techniques 
within the local context. A few pharmaceutical firms have 
shown interest in radiation sterilization as indicated by 
some requests for tests irradiations, inquiries on the po
tential capacity of the present facilities, and the number 
of researchers involved in experiments on medical product 
sterilization. 

Food irradiation, on the other hand, has occupied the 
interest of the majority of researchers primarily due to 
the technical assistance and incentives granted by both 
the PAEC and the IAEA in terms of research contracts and 
grantr-in-aid. These activities are mainly on 3helf life 
extension, radurization, and disinfestation studies. En
hanced activity in this sector, ca not be expected to ac
celerate its adoption by the food processing industry until 
clearance for the marketing and public consumption of ir
radiated food products has been secured. The work of the 
Codex Alimentarius Commission in regards to food products 
irradiation up to one Megarad, if adapted by Jocal legis
lation, would considerably improve the future application 
of radiation processing technology to the food sector. 
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While the lcrgest trade is present in the wood pro
ducts industry, the local development effort and interest 
in radiation polymerization is relatively small in the 
case of gamma irradiation and non-existent in the case 
of electron beam irradiation due to the absence of the 
appropriate facility. The same situation exist in ..he 
case of plastics products irradiation. For the special 
case of wire and cable manufacture, increased production 
and improved technology are not the problems perceived by 
the industry but rather under-utilization of the present 
capacity. In the vulcanization of rubber latex, the supply-
demand gap for the raw material is large, and the intro
duction of the technology should not be a problem as the 
three major manufacturers are subsidiaries of multinationals 
which could readily transfer the technology if desired. 

The activities that may be engaged in as a contribu
tion to the regional effort include: 

1. Market Survey 
The presently available data allow only for 

tentative conclusions to be made. A more detailed 
market survey and analysis must be done in order 
to have a more precise set of parameters as basis 
for long-term decisions on the marketability of 
radiation processing within the local context. 

2. Upgrading of Irradiation Facility 
Present facilities are inadequate for pilot-

scale studies on the various products that could 
benefit substantially from radiation processing. 
While the costs of such a pilot-scale plant may 
be small compared to the total infrastructure 
program of the government or the Regional Project, 
it has a large impact on financial resources availa 
ble since it can cost as much as 25% of the current 
annual budget appropriation of the PAEC. The in-
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frastructure will have to compete with others in 
terms of the properties set in the National Develop
ment Plan. 

3. Legislation on Irradiated Food Products 
Marketability of irradiated food products will 

be affected by regulations on public consumption 
of irradiated products and public acceptance of 
these commodities. Instead of individual product 
clearance, local legislation modelled after inter
nationally accept? i standards for foods could ac
celerate industry _cceptance of radiation process
ing technology. 

4. Training in Radiation Processing Technology 
The training of technologists in the manage

ment of irradiation facilities and in quality 
control methodologies for irradiated products 
would accelerate the transfer and public acceptance 
of radiation processing. This trair. i.ng should 
be shifted gradually to the local setting as ex
perience is gained in the various industrial ap
plication of the techniques. 

TECHNICAL AND ECONOMIC INCENTIVES 
An alternative means for transfer of radiation pro

cessing technology to industry as a corollary to that 
envisioned in the Regional Project, is for private en
tities to invest directly in the establishment and in
corporation of radiation processing equipment in the manu
facturing process, particularly in the non-food products 
industry. In the wood products industry, for example, 
some six establishments have the resources to invest in 
the technology. 
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There are a number of incentives which may be availed 
of by private industry particularly if the product is geared 
for export and will involve entry of foreign investment 
capital. These are set forth in the Investments Incentives 
Act and the Export Incentives Act, as expanded by recent 
Presidential Decrees. These incentives are mostly in the 
form of tax deductions and the various areas are defined 
in the Priorities Plan of the government, for example, 
the Export Priorities Plan, Investments Priorities Plan, 
and the Energy Priorities Program (25). 

A number of government agencies assists in technology 
transfer and investments. Mention may be made of the 
Board of Investments, Technology Resource Center, and 
the Technology Transfer Board. On the technological as
pects, the Philippine Atomic Energy Commission and its 
cooperating agencies can provide expertise in the field 
of radiation processing technology. 
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SUMMARY 
There is a need to upgrade local irradiation facili

ties to allow pilot-scale experiments and demonstrations 
in medical sterilization and food irradiation. Additional 
experience and acquisition of equipment for electron beam 
irradiation is still required before these could be trans
ferred to local industries from the Commission's labora
tories. On the whole, adquate financial assistance with
in the next two years is needed for effective participa
tion in the five-year proposed project on radiation pro
cessing technology. These steps, however, could be by
passed if private industry, whether local or foreign, 
would directly invest in the area of radiation process
ing to take advantage of existing government incentives. 
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Table I. RESEARCH PROJECTS ON FOOD IRRADIATION IN THE 
Project Title 

1. Nutritional and Physicochemical Evaluation of 
Irradiated Fresh Agricultural Products 

2. Gamma Radiation for the Extended Commercial 
Storage of Locally Produced Agricultural Products 

3. Effect of Gamma Radiation on Shelf-life Extension 
of Smoked Milkfish 

4. Effects of Ionizing Radiation on Dried Seeds 

5. Microbiology of Irradiated Fresh Agrivultural 
Products 

6. Protein Hormone Level and Mitotic Activity Dif
ferences between normal and Gamma Irradiated 
Onion, Garlic, and Potato Bulbs Stored in 
Ambient and Cold Temperature 

7. Combined Effect of Radiopasteurization and Fungi
static Agent on the Organoleptic Physicochemical 
and Storage Life Extension of Smoked Fish Stored 
at 30 ± 1°C and 6 ± 2°C 

8. Radiation Disinfestation of Dried Salted Mackerel 
Focused on Packaging, Transporting, & Marketing 

9. Assessing the Wholesomeness of Irradiated Smoked 
Mackerel with Special Reference to Studies on 
Mutagenic & Carcinogenic Radiolytic Products 

10, Semi-Pilot Study on the Radurization of Dried 
Mackerel 

11, Application of Gamma Irradiation for the Extended 
Commercial Storage of Agricultural Crops 

12, Wholesomeness Tests of Irradiated Foods 

PAEC (C) VI B 80009 

PHILIPPINES 
Products Irradiated Agency 

ginger, bananas PAEC 
onions, garlic 
corn germ meal 

PAEC 

microbial flora of 
smoked milkfish PWU 

Mung bean, chick 
peas, black beans 

PWU 

ginger, mangoes, 
bananas 

UP 

onions 
garlic 
potatoes 

UP 

raw and cooked 
smoked milkfish 

PWU 

dried slated 
mackerel 
Smoked mackerel 

PWU 

PAEC 

dried mackerel 

garlic, onion 
potato 
bananas, mangoes 

BFAR 

FTU 

FNRI 
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Table Ha. Co-60 Dry Gamma Room and G« urenacell Utilizati on for 1979 (in nT kr) 
Agricultural 
Products 

Biological 
Samples 

Microbiological 
Samples 

Medical 
Products 

Others Total 

Jan. 1.7 11.0 34.1 112.5 841.5 1,000.8 
Feb. 24.9 25.8 0.5 40.5 31.2 122.9 
Mar. 55.4 31.6 248.1 170.0 - 505.1 
Apr. 31.9 332.4 - 49.3 - 413.6 
Nay 21.1 11.8 - 1.690.0 480.0 2,202.9 
Jun. 17.9 77.0 - 18.8 1,229.0 1,342.7 
Jul, 3.1 59.7 207.3 12,630.0 12,900.1 
Aug. 18.7 99.8 3.0 0.8 1,080.0 1,202.3 
Sept. 8.7 141.4 1.3 157.2 2,840.0 3,148.6 
Oct. 0.8 96.1 1.6 20,800.0 4,160.0 25,058.5 
Nov. 6.5 14.6 17.3 - 141.1 179.5 
Dec. 5.1 2.3 - - 19.0 26.4 

195.8 903.5 305.9 23,246.4 23,451.8 48,103.4 
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Table lib. TYPES OF SAMPLES IRRADIATED 
1. Agricultural Products 

a. seeds - corn, mongo, palm, peanuts, malunggay, 
atis, guyabano, mahogany, soybeans, 
wingbean, watermelon, ipil-ipil, 
seguidillas, wheat. 

b. shoots, leaves - banana suckers, carnote. 
c. fruits - mango, tomatoes. 
d. bulbs, others - potatoes, garlic, ginger, mushrooms. 

2. Biological samples 
a. dried or smoked fishes - bangus, tunsay, alumahan, 

mackerel. 
b. iniscts, larvae - fruitfly, silkworm, flour beetle. 

3. Microbiological samples 
spore suspension, E. coli broth, bacteria in agar, 
yeast, drosophila in camote medium, coconut embryo. 

4. Medical Products 
scalp vein sets, plastic petri dishes, cotton, feeding 
tubes, vacosets, plastic pipettes injectibles (Erythro
mycin) antibiotics. 

5. Others 
soil, newsprint in solution 
dosimeters - Fricke solution, Ceric solution, red 

perspex, TLD. 
benzopyrene in ethanol 
lipid emulsion 
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Table III. IMPORTS OF SELECTED PLASTICS MATERIALS. (24) 

^ L ^ e g i c ^ n s ) 1 » " 1 " 7 1 » " 1 9 7 9 

P°fo?m h Y l e n e' P r i m a r y 34,320 41,856 61.269 63,620 

P ° ^ ° P y l e n e ' P r i m a r Y - 22,608 34,802 51.886 

Polyethylene Sheets & 
Sheetings, soft pliable - 218 152 198 
form 

Polypropylene Sheets & 
Sheetings, soft pliable - 84 633 430 
form 

Polystyrene and copolymers, . .,« 
primary form * 

PVC resin, homopolymer, 
for wire and cable 1,052 
insulation 

PVC Sheets, , 1 A f t 

soft pliable form x,x*o 
PVC resin, homopolymer 395 

DOLLAR VALUE ($1000) 25,087 43,747 162,142 83,242 

1,991 1,905 1,955 

1,662 2,420 2,898 

647 914 904 

1,902 3,277 2,498 
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LOG PRODUCTION AND EXPORT. (24) 

E x p o r t 

Production 
(cu . m.) 

Volume 
(cu. m.) 

% of Total 
Production 

Value 
($1,000) 

10,679,519 8,443,256 79.1 223,617 

8,416,099 7,018,218 83 .4 173,253 

10,445,620 6,949,312 66.5 2031,985 

240,343 10,189,898 5,434,217 53 .3 

2031,985 

240,343 

7,331,898 4,579,225 62.5 198,332 

8 ,440,691 3,050,262 36.1 122,330 

8,645,835 2,331,297 26.9 135,222 

7,873,492 2,046,735 25.9 133,848 

7,168,549 2,210,462 30.8 144,869 

i 

Table IV. 

1 9 7 0 
1 9 7 1 
1 9 7 2 
1 9 7 3 
1 9 7 4 
1 9 7 5 
1 9 7 6 
1 9 7 7 
1 9 7 8 
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Table V. LUMBER PRODUCTION AND EXPORT. (24) 
E x p o r t 

Production Volume % of Total Value 
(cu. m.) (cu. m.) Production ($1,000) 

1 9 7 0 860,441 201,542 23.4 11,693 
1 9 7 1 1,410.769 152,250 10.8 9,195 
1 9 7 2 1,059,915 179,323 16.9 10,950 
1 9 7 3 1,113,959 274,844 24.7 21,868 
1 9 7 4 1,562,705 308,064 19.7 28,577 
1 9 7 5 1,141,667 346,903 24.1 42,691 
1 9 7 6 1,609,184 493,125 30.6 68,195 
1 9 7 7 1,567,410 455,446 29.1 66,681 
1 9 7 8 1,780,645 572,879 32.2 85,197 
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Table V I . PLYWOOD PRODUCTION AND EXPORT. (24) 

E x p o r t 

Production 
(cu. m.) 

Volume 
(cu. m.) 

% of Total 
Production 

Value 
($1,000) 

1 9 7 0 652,732 589,725 90.3 38,913 
1 9 7 1 642,219 563,739 87.8 36,365 
1 9 7 2 731,918 692,240 94.6 56,344 
1 9 7 3 704,709 352,727 50.1 47 ,281 
1 9 7 4 274,031 143,785 52.5 18,810 
1 9 7 5 422,548 211,086 50.0 29,501 
1 9 7 6 416,387 260,928 62.7 43,165 
1 9 7 7 489,326 221,045 45.2 40,589 
1 9 7 8 490,163 361,781 73.8 70,613 
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Table VII. VENEER PRODUCTION AND EXPORT. (24) 

E x p o r t 
Production 
(cu. m.) 

Volume 
(cu. m.) 

% of Total 
Production 

Value 
($1,000) 

19 7 0 241,998 127,350 52.6 5,975 
19 7 1 234,021 126,608 54.1 5,418 
1 9 7 2 211,515 106,684 50.4 6,180 
1 9 7 3 172,294 178,249 103.5 3,065 
19 7 4 108,959 90,464 83.0 7,246 
1 9 7 5 271,810 106,668 39.2 12,131 
1 9 7 6 403,400 135,848 33.7 17,876 
1 9 7 7 496,432 154,663 31.2 20,071 
19 7 8 546,341 154,146 28.2 22,278 



PAEC (C) VI B 80009 
Table VIII. EXPORTS OF SELECTED WOOD PRODUCTS. (24) 

P r o d u c t 1 9 7 6 1 9 7 7 1 9 7 8 1 9 7 9 

Tcu^m ? h e 6 t S 19,188 35,900 30,6.56 49,708 

Y«r e e« ^ o r e s t o c k 51,167 118,769 123,510 136,378 (cu. m.J 

IcuTml) ° r d i n a r y 110,563 221,045 361,781 323,860 

Plywood, other types g w 6 _ 5 8 1 2 6 8 9 Q 1 

(cu. m.) 
Plywood panels, coated _ 2QA 249 
(cu. m.) 
Veneered Panels & 
Sheets (cu. m.) 
Laminated Wood Product 
(cu. m.) 
Cellular Wood Panels c ... (1000 cu. ft.) 5 ' 0 Z 0 

Assembled Parquet 
Flooring Panels ' 16 261 287 241 
(1000 uni ts ) 

Wood Tools and Tool , Q K o aao i OAO RAT 
Bodies (1000 un i t s ) X ' 9 5 2 8 8 2 X ' 2 4 2 6 6 1 

Household U t e n s i l s c nr\R •* T\& -X 9fti a. mo 
(metric tons) 5 ' 0 0 8 3 » 7 3 6 3 » 2 8 1 4 ' 1 0 0 

DOLLAR VALUE (S1000) 84.672 77.070 112.458 162.141 

1,477 6,680 10,847 

5,519 14,682 12,888 

1,048 1,048 212 
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Table IX. SELECTED MEDICAL PRODUCT IMPORTATION. (24) 

Class of Materials , 
(Quantity) 9 7 6 1 9 7 7 1 9 7 8 1 9 7 9 

STERILE MATERIALS: 
Gauze & Bandages 
(metric tons) 107 129 266 -

Absorbent cotton 
(metric tons) - 7.1 5.9 -

Cotton specialties 
(metric tons) 11.4 10.5 24 24 

Surgical cutgut & 
sutures (1000 units) 14 13 11.6 11.5 

Applicators & Tongue 
depressors (1000 unit » 2 

- 24 768 

Hygienic surgical 
articles (1000 units) 2691 1148 1619 1383 

Hypodermic needles 
(gross kilograms) - 13.2 21 282 

NON-STERILE MATERIALS: 
Wadding, medicated/ 7.7 109 79 116 
unmedicated (metric tons) 

SSSc'SS) 7 0° 9 1 9 5 5 

DOLLAR VALUE (S1000) 1.151 2.018 2.710 1.800 
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HIGH-POWER POOL SIDE 
/ 

LOW-POWER POOL SIDE 
\ 

\ 

DRY-GAMMA ROOM 
SOURCE-ON POSITION 

\ 
i \ \ 

RftNIC BUTTON 

Q - A I R C O N 

SOURCE OFF POSITION 
(Midway between A and B) 

SOURCE "AT STORAGE POSITION 

RED LIGHT 8 BUZZER 
PANEL 

J 

^7 
DOOR / 

AIRCON 
COMPRESSOR 

FIG. 1 - PLAN VIEW OF REACTOR LOW POWER POOL AND DRY GAMMA ROOM 
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