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ABSTRACT

Nowadays, environment has changed dramatically that affect to existence of
living beings including human, animals and plants. One of the reasons is "Greenhouse
effect", leading to a rise in global temperatures. Greenhouse model has been widely
used to control suitable radiation for crop protection. The damaging rays such as
ultraviolet (UV, 200-400 nm) and infrared spectrums (IR, 700-2500 nm) impacted on
reducing photosynthesis. Greenhouse covering film could reduce effect of these rays by
additive development for filtering the harmful spectrums.

Accordingly, IR filter additives have been developed extensively for adding into
crop protecting plastic films. However, the most additive made from inorganic powders
that reduce not only the IR rays, but also Photosynthetically Active Radiation (PAR, 400-
700 nm). This result has contributed to reducing the growth of plants. Therefore, the
authors have synthesized the IR-filtering organic additives to protect the harmful rays but
still keep the PAR ray for growth of plants.

The IR-filtering organic additives were designed with 2 part of chemical
compositions including carbonyl group (C=0) to absorb the IR radiation, and alkyl group
to be compatible with polymer. The research synthesized Dicinnamyl malonate (DCM),

Dioleyl malonate (DOM) and Dicinnamyl 1,3-acetonedicarboxyliclate (TCM) via



esterification with N,N’-dicyclohexylcarbodiimide (DCC) as catalyst. The additives
synthesized were subjected to detailed structural characterization by 'H NMR, “C NMR
and FT-IR technics. The reaction went smoothly and yield of DOM, TCM and DCC
products were 90, 80 and 83%, respectively.

The 10%wt of IR-filtering additives were incorporated into LDPE by twin screw
extruder. The compounds were prepared 50-60 um of thickness films by blown film
extruder to evaluate physical, morphological, mechanical, thermal and rheological
properties. The results indicated that the DOM could not incorporate in LDPE matrix,
whereas the TCM was compatible with LDPE better than the DCM that was confirmed by
SEM and TGA technics. For mechanical properties of composite films, the TCM, DOM
and DCM embedded in the films affect to tensile elongation as 331.87, 227.38 and
28.59%, respectively. Essentially, the optical properties of the LDPE/TCM film could
absorb not only the IR spectrum to 30%, but also UV spectrums to 95%. In addition, the
LDPE/TCM still keep the PAR spectrums up to 90% for growth of plants. As a
consequent, the TCM has the feasibility to develop into commercial industry scale in the

further research.



