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Abstract:

Cellulose triacetate based film, the main cinematic film produced between the 1940s and the
1990s, is an inherently unstable material, affected by autocatalytic deterioration through
hydrolysis. The release of, and subsequent exposure to acetic acid, known as ‘vinegar
syndrome’ accelerates the deterioration process, placing all cellulose acetate based materials
at risk, or already in the process of deterioration. Currently, preservation strategies rely on
costly low temperature macro-environment storage to slow deterioration, or
microenvironments with the addition of adsorbent materials to trap moisture and off-gassed
acetic acid.
Specifically designed adsorbent materials, such as molecular sieves, are expensive, require
specialist knowledge, and can be difficult to obtain, limiting accessibility for remote,
underfunded or community run collections. In addition, a large amount of material is required
for effective film preservation, which has negative environmental impacts.
This research investigated the potential for tea and tea waste to act as an alternative, low cost,
accessible and sustainable adsorbent material for the preservation of cellulose triacetate film.
Adsorption capabilities of a range of tea varieties and treatments were compared with those
of the commercially available adsorbent materials activated charcoal, silica gel and molecular
sieves. Adsorption testing of a range of relevant solvents established tea as an effective
adsorbent of water and acetic acid vapour, with an aversion to adsorption of the common
plasticiser dibutyl-phthalate. In addition, accelerated corrosion testing indicated used tea, or tea waste
exhibited no detrimental effect on silver, the image forming material in cinematic film. The potential
use of tea waste as an adsorbent material involves added cost, sustainability and accessibility benefits.

These findings support tea as a viable alternative adsorbent for the preservation of cellulose triacetate
based film materials, requiring further research into optimum application systems.
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