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| . BACKGROUND

1. At its 13th Session, the Harnoni zed SystemRevi ew Sub-Comm tt ee
consi dered a proposal by the Japanese Adm nistration to create
a new heading in Chapter 39 for biodegradable plastics and
articles thereof, in view of the potential growth of trade in
t hese products.

2. The Japanese proposal (see Doc. 39.982) was to create a new
heading 39.27 with the follow ng structure :

"39. 27 Bi odegradabl e plastics and articles thereof

- Bi odegradabl e plastics :

3927.11 -- Biosynthetic biodegradable plastics

3927.12 -- Chem cal synthetic biodegradable plastics
3927.13 -- Biodegradable plastics using natural polymers
3927.19 -- O her

3927.20 - Articles of biodegradable plastics".
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3. As regards the nature of biodegradable plastics, the Japanese
Adm ni stration expl ained that they "retain the sanme functions
as exi sting plastics during use and finally can be degraded i nto
wat er, carbon di oxi de and ot her inorganic substances that do
not have an adverse effect onthe environnment, by m cro-organi sns
t hat commonly exist in nature".

4. Wth regard to the three subdivisions suggested for
bi odegradabl e plastics in primary form (3927.11 to 3927.13),
t he Japanese Adm ni stration had i ndicated that there were three
manuf acturi ng net hods for biodegradabl e plastics, nanely,
bi osynt hesi s, chem cal synthesis and use of natural polyners,
and had provided the followi ng information :

4. 1Bi osynt heti c bi odegradabl e plastics include copol yner of
pol yhydr oxybut yrat e and pol yhydroxyval el at e, whi ch woul d
fall 1n HS subheadi ng 3913. 90.

4. 2Chem cal synthetic biodegradable plastics include aliphatic
pol yesters, which would fall in HS subheadi ng 3907. 99.

4. 3Bi odegradabl e pl astics using natural polyners include a pol yner
all oy of starch and pol yvi nyl al cohols, which would fall
in HS subheadi ng 3905. 20, 3905.90 or 3911. 90.

5. In view of the technical nature of the question, the Review
Sub-Committee (13th Session) agreed that the Japanese proposal
shoul d be referred to the Scientific Sub-Conmttee for advice
on whet her it was possi bl eto defi ne bi odegradabl e pl astics and,
if so, what criteria were for distinguishing biodegradable
pl astics fromother plastics. Admnistrations were requested
to submt coments on these points to the Secretariat as soon
as possi bl e.

6. On 26 April 1996, Secretariat received the followi ng Note from
t he Japanese Adm ni stration.

I'l. NOTE BY THE JAPANESE ADM NI STRATI ON

7. "The I nternational Organi zation for Standardi zation (1SO)
defines t he degradabl e pl asti cs as those i nwhichthe degradation
process results in | ower-nolecul ar-wei ght fragnments produced
by the action of naturally occurring mcro-organi sns such as
bacteria, fungi and al gae. We think that Japan woul d be able
to accept the above definition on a new heading of the HS for
bi odegr adabl e pl asti cs.
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Wth respect to the criteria, we would be able to distinguish
the bi odegradabl e plastics from other plastics by adopting a
bi odegradability testing nmethod using activated sludge, which
i s approved as Japanese I ndustrial Standard (JIS) by the Mnistry
of International Trade and |Industry of Japan (MTIl), which is
annexed hereto. However, this method will take 28 days to obtain
the result, which is |onger than expect ed.

An alternative solution would be to specify biodegradable
pl astics by their chem cal nanmes instead of using the term
"bi odegradabl e plastics” in the |egal text.

Accordingtothe MTI, international trade figures for the years
1992, 1993 and 1994 were 450 mllionyen (4.5 mllion USdollars;
1067 tons), 1030 mlIlion yens (10.3 USmllion US dollars; 1454
tons) and 1250 millionyens (12.5m Ilion USdollars; 1986 tons),
respectively, and the figure is expected to increase in the
future.”

The bi odegradability testing nmethod (Japanese | ndustri al

Standard), referred to in paragraph 8 above, is reproduced in
t he Annex hereto (available only in English version).

[11. SECRETARI AT COVMENTS

The fol | owi ng expl anati on concer ni ng bi odegradati on of plastics
is given in Kirk-O hmer Encycl opedia of Chem cal Technol ogy
(Third Edition, Supplenent Vol une, page 626-627) :

"Bi odegradation is the degradation and assim | ation of

organi ¢ polymers and ot her conpounds by the action of |iving

13.

organi sns. For sanples exposed to the environment, the
princi pal organisnms are fungi and bacteria.

M crobi ol ogi cal degradation often is facilitated by
hydrol yti c and oxi dative breakdown of the polyner ow ng
to environnental exposure. For polynmers inplanted in an
ani mal body, bio-degradation involves sonme or all of the
body' s catabolic processes, including hydrolysis and
oxi dati on processes which usually involve enzyne

medi ation. Synthetic polymers are usually nore difficult
to degrade by either animals or mcrobes than natural
pol ynmers."

The sane literature indicates that several general nethods have
been devel oped for neasuring bi odegradati on and "t hese
measur ements provi de such i nformati on as rate of pol ymer wei ght
| oss, loss of polyner physical properties such as tensile
strength, or rate of increase in colony size of the m crobial
culture in contact with the polyner." The follow ng nethods
have been descri bed (see pages 627-631, Suppl enent Vol une)
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(a) Gowth Ratings (ASTM G 21-70 and ASTM G 22-76): The speci nmens
are placedinasolidagar growth nedium that is deficient
in avail abl e carbon. After exposure up to three weeks,
the sanples are exam ned for evidence of colony growth
on the polymer sanple surface.

(b)Petri Dish Method, Quantitative: A weighed polynmer sanple is
deposited on the inside of a Petri dish. Nutrient agar
is poured over the polyner and after the test period (3
to 4 weeks), the agar and culture are washed off and the
sanple is reweighed to determ ne wei ght | oss.

(c)Cl ear Zone Method: The polynmer in finely powdered formis
suspended in a nutrient-agar nediumin Petri dishes and
growt h of colonies of cells are observed. A clear zone
may occur in the medium surrounding the colony if the
polymer in the vicinity has been degraded.

(d)Soil Burial and Retrieval: Sanples are buried in a m xture of
sand, garden soil and peat npbss, or in a given soil type.
After retrieval fromsoil burial, the sanples are tested
for weight | oss or deterioration of mechani cal properties
or exam ned by scanning el ectron m croscope for evidence
of attack.

(e)Pl ate Count Method: Finely ground polyner sanmple is suspended
in a shaker flask in nutrient broth which has been
i nocul ated with the bacteria of choice. Plate counts are
performed on aliquots renoved at intervals in aprocedure
simlar to that perforned in bl ood anal ysis.

(f)Radi oactive 'C Tracer Studies: The *C-labelled plastics is
finely ground and m xed with fresh garden soil
Wat er -saturated air, free fromcarbon di oxide, is passed
t hrough the pot containing the sanple and then through
a KOH solution to absorb the CO, and **CO, generated on
degradation of plastics.

14. It has also been indicated that biodegradability of additives
(e.qg., plasticisers, fillers, stabilizers) greatly influence
the test results. In many situations, however, the possible
anmbi guity can be resolved by renoval of additives fromthe
pl astics by solvent extraction, followed by testing of the
purified polyners.

15. It appears that nost of plastics are biodegradable to varying

degrees depending on their susceptibility to m cro-organisns.
For exanpl e, condensation polyners are generally nore easily

bi odegraded than carbon chain polynmers. The test nethods
referred to above and the one adopted by the Japanese
Adm ni stration (see Annex) neasure the extent of
bi odegradability of plastics. As amatter of course, appropriate
criteria would have to be found to distinguish biodegradable
pl astics from ot her plastics.
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It should be noted that nost of these methods require a testing
time of 3-4 weeks. However, this need not prevent the
Sub-Committee fromadopti ng one of t hese net hods for t he purposes
of HS classification, since such tests could be carried out
ei ther inadvance at the pre-entry stage or at the stage of entry
processi ng by rel easi ng t he goods on a provi sional basis subject
to finalizing the classification (and duty, etc. adjustnment)
at a later stage depending on the result of the test.

[11. CONCLUSI ONS

The Sub- Committee isinvited to giveits views on the follow ng
guestions, taking account of the Secretariat coments :

(a)Definition of biodegradable plastics (see paragraphs 7 and
12 above);

(b) Met hods and criteria for distinguishing biodegradabl e
pl astics from other plastics (see paragraphs 13 to 16
above).



