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k process that will inprove imd upgrade the 

physical properties of wood, known tts wood plastic 

combination (WPC), was studied. This involve the 

impregnation of wood oimples with r. plastic mononer 

and the subsequent exposure of the impregnated sample 

to gamma radiation to initiate the polymerization 

reaction. The 20,000 curie Co-60 facility of the 

PHRC was ubed for irradiation* 

The effect of total dose on the pereentago 

conversion of several monomer cyatene in various 

opecies of wood way investigated. The monomer 

!, SrWfeSSftAi .^j 
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systems studied were nethyl methacrylate (HKA), HtfH-

unsaturatcd polyester (USP) mixture and styrene-BSP 

mixture, while the wood species were almon, apitone, 

aayapis, bagtikan, red lnu&n, and tun£uile. 

The BtexiBttci conversion values for t!K4 in these wood 

species range fro* 60)f to 80K at the eptimwx dose of 

2,5 Krads. tor HKA-USP and styrene-OSP mixtures, the 

maxiamm conversion values rsu&e free 365t to 96% with an 

optimum dose range of 1 to 2 hrnds. 

The physical and neehanicol properties of the wood 

plastic eombintttes were tested Recording to ASTK nethods. 

Such properties weres 

1) Compression strength perpendicular to 
the grain 

2) Shearing strength parallel to the grain 
5) Hardness (side t-.nd end) 
k) HaiUbility 
5) -later absorption 

The test results indicate an overall improvement in 

the properties of the treated wood* 

Other highlights of the project arei 

1) Visit of Or* Kasao Gotoda, 1*2* expert on 
Radiation Chemistry, January-February 197*» 

2) Seminars on WPC given by the project leaden 
(a) Ornft Polymerization of Vinyl Monomers 

with Cellulosie Materials-presented st 
the Annual Convention of the Chemical 

'If***!*!,,*/ 
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Society of the Philippines, March 26, 1973* 
P. J. Garcia Memorial Hall, Manila. 

(b) Preparation of Hood Plastic Coobinates Using 
Qanaa Radiation - presented at a Scientific 
Meeting sponsored by the Radioisotope 
Society of the Philippines, February 15* 
197^, P. J. Garcia Itemorial Hall, Manila. 

II. SIGNIFICANCE OF THE STUDY t 

The process of wood plastic combination could 

improve the physical and structural properties of low 

quality wood species to make them comparable with the 

first class species. If this process could be 

adapted commercially, our earnings from the log and 

log-product industries would be increased considerably 

since the-lower quality wood species account for about 

75# of the total wood volume of local trees. 

III. OBJECTIVE CF THtt STUDY: 

To upgrade and improve the physical and 

mechanical properties of local inferior quality wood 

species by radiation-induced graft polymerization 

with plastic monomers. 

IV. METHODS USEDt 

The process of WPC involves the following basic 

stepst 



P*BC (D) 76032 
Page *f 

1) Preparation of sample - cutting of wood 
samples into the desired dimensions. 

2) Impregnation of sample with the monomer 

3) Irradiation of the impregnated sample - the 
20,000 curie Co-60 was used as gacima-source. 

k) Drying of irradiated sample - to remove 
the unpolymerized monomer. 

For further details* please refer to attached 
manuscriptst 

a) S.A. Cunanan, L.i>. Nazareno and L.S. Bonoan, 
"Preliminary Studies on Wood Plastic Combination Using 
Philippine Wood Species". 

b) S.A. Cunanan, L.S. 4onoan, IS.*. fcsueena, 
and P.P. Verceluz, ''Graft Polymerization of Vinyl 
Monomers with Cellulosic Materials". 

c) S.A* Cunanan, L.S. Donoan, F.P. Vereeluz, and 
E.W. kzucena, "Preparation of Wood Plastic Combinates 
Using Oamsa Radiation". 

V. RPULTS OiftAinSDt 

Please refer to attached manuscripts* 

VI. PISCTS8I0K OF RESULTSt 

Please refer to attached manuscripts. 

VII. CONCLUSIONS? 

From the results obtained in this study, it 

sen be concluded that the monomers systems, KHA-USP, 

and styrene-USP are suitable for graft polymerization 
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with the wood species almon, apitong, bagtikan, 

mayapis, red lauan, and tanguile. This is shown 

by their oaximun conversion values which range fron 

B6% to 965* with the optimum dose range of 1 to 2 Krads. 

The test results of the wood plastic coebinates 

indicate an overall improvement in their physical 

and nechanical properties. However, in the application 

of the UPC process, one Must first consider the pro

perties that are required in a given wood product to 

be treated* This knowledge will be very helpful in 

the selection of the monouer system to be used with a 

particular wood species in order to obtain the best 

combination of the desired properties. Also, the 

economic considerations involved in the preparation 

of WPC, that is, the cost of radiation source and the 

cost of monomer, limit the use of WPC primarily to 

eases where wood fulfills special requirements and is 

used as 0 component of high grade wood products. 

Herer.in the Philippines, one promising application 

of WPC is in the manufacture of picker sticks, shuttles, 

and bobbins for the textile industry. However, there 

is a need for a pilot plant scale study so that an 

economic assessment of the commercial feasibility 

of this process con be made. Unfortunately, work 
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i n t h i s d i r e c t i o n i s present ly not p o s s i b l e in the 

Commission. 

V I I I . PRO3L J IS jflfCOuTiraRSD* 

1. C0-6O facility 

The 20,000 curie C0-6O of the Comaission is 

housed in the reactor pool end irradiation experiments 

are conducted in the dry ganma room. This necessitates 

that all gamna irradiation activities in the Commission 

be properly coordinated with the activities of the 

people using the reactor. The present set-up also 

limits the utilization of the gamma source to only 

about 1/6 of its k'-- geometry. Irradiation experiments 

on WPC were done only once a month, hence, the desired 

pace of work was not achieved. Another problem 

ancountered was the space available in the dry gamma 

room. The picker sticks to be irradiated were 30 

inches in length v/hile the availeble space with the 

desired dose rate measures only 2b in. x 2k in. 

Hence, the irradiation of the picker sticks were done 

farther from the source, at a lower dose rate. The 

space problem also limited the number of picker 

sticks that could be irradiated to only 6 at a time. 

2. Procurement 

Problems on the procurement process were 
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encountered during the period 1971-1973. Two separate 

requisitions of the plastic tnonoturs (UliiV, acrylonitrile, 

and vinyl acetate) were nade during this period and not 

even one order was received. A third order, from 

another country, was finally received in November 1971*. 
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IX. RA/JSONS FOR THftlBitTPIO THS PROJECT: (if terminated 
before the c.ctur.1 date of termination). 

This project on WPC is due for termination in 

June 1975. although there are other aspects of WPC 

which are worth investigating, further extension of this 

project will entail several problems, such ast 

1. Personnel 
The research personnel originally 

involved in the project have been transferred 
to other departnents and arc now with dif
ferent job assignments. 

2. Laboratory 
The Chemistry Laboratories have been 

relocated to the ARC Building which lacks 
the proper facilities for WPC work. The old 
laboratory which is equipped with a big 
exhaust fan is now occupied by the Engineering 
Services Division. An efficient exhaust 
system is imperative for WPC work because 
it involves the use of toxic and hazardous 
cheoicals. 

3. C0-6O facility 
The 20,000 curies Co-60 is still housed 

in the reactor pool. To be able to extend 
the study to a pilot plant scale for the 
purpose ot doing an economic evaluation of 
the process, a separate and properly designed 
housing for the C0-60 is necessary. This 
housing must be equipped wi':h proper 
ventilation and conveyor system. 
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X. KAKUSCRIPTS if2ir?B?t 

Please see attached manuscripts. 

XI. RJJCOH!,̂ lD»TIOi:S 

In the laboratory scale, the project can be extended 

to study other physical properties such est 

1. aoisture resistance 
2. dimensional stability 
3. inflammability 
*•. resistance to insect attack 

another aspect worth investigating is the effect of 

polymer loading or plastic content on the properties of 

the treated wood. Cncc this relationship is established, 

the WPC can be sort of tailor-made, thet is, the wood 

species, the monomer systen, the amount of monooer to 

be impregnated, ond the radiation dosage which will give 

the combination of properties desired in a particular 

wood product can be chosen. 

Other monomer eystens should be studied, particularly 

those which are locally available and are not expensive. 

The cost of methyl niethacrylate has become prohibitively 

high (P290Aal, as of 197*0 to be used in this process. 

On the other hand, the use of vinyl chloride, a very 

cheap monomer which is produced in the Philippines, 

poses several problems! (a) it has been proven to be 

carcinogenic; in the U.S. tho maximum permissible 
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level for exposure of workers to vinyl chloride is 

1 ppa averaged over any 8 hr. period and 5 ppo averaged 

over any period no longer than 1? minutes; (b) being 

gaseous, it needs special handling techniques involving 

pressurised iopregnation systems and irradiation vessels 

(125 psi). Other aononers which can be tried are acry-

lonitrile and vinyl acetate and sone other crooslinking 

agents. Although they are not locally available, they 

are cheaper than methyl -methacrylate. 

A cost-to-benefit ratio evaluation of the process 

should be made und to be able to do this, there is a 

need for studies on a pilot plant scale and this nece

ssarily needs also a pilot plant scale irradiation 

facility. ' 

Since this cost/benefit evaluation will be useful 

only to industries which can possibly adopt the process, 

perhaps the financial assistance and even the assistance 

of engineering personnel of interested companies should 

be solicited in putting up the pilot plant facility. 

Their commitment to the pilot plant study would be the 

guarantee of their interest and.probable take-over of 

the technology if tho process turns out to be econo

mically feasible. 


