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Tracking the hydrolysis process of PLA resin for 3D printers (Graduate school, Toho University
! Toho University ?) oNao Sayama ', Izumi Imai >

Although studying biodegradable plastics is considered necessary in the High School
Courses of Study Commentary, traditional qualitative experiments requiring long laboratory
time are difficult to incorporate into chemistry teaching plans. Therefore, this study aimed to
develop a teaching aid to trace the hydrolysis process based on Green and Sustainable
Chemistry (GSC), using the biodegradable plastic polylactic acid (PLA) as the first step, as a
model experimental material in which biodegradability can be measured and visually. Using
the method of degrading PLA and quantifying the degradation by elution of a dye previously
incorporated into the filml), this experiment traced the course of the reaction of PLA with
aqueous sodium hydroxide and the enzyme proteinase K. The results showed that the
concentration of the dye increased with time. The results showed that the dye concentration
increased with time and correlated with the degraded mass, so we concluded that tracking by
dye was feasible.

Keywords : Polylactic acid; Green and Sustainable Chemistry, Reaction rate

TR BRI B W AR T T A F v 7 2 EH T 5 Z LITEE
EINTWD, REIOERKFMZ LB L 21RO EMEERIT, L PO EFHE T
AT DIIRNEETH D, Lo TRIFZETIL, AR 2 8 5 D SRR E AT
RERET NVEREM & LT, £t 7 2AF v 7 ThHhHAR U AR (PLA) Z5H B
P& UCHIF L. GSC (Green and Sustainable Chemistry) Z Ji& & L 72 00/K 55 fiFatE
BEZEWT 2EMEHETHZE2HM LT, PLAZSRL., TONMREH LN T
T4V AR AT AROEHICE > CTERT D RIEVE2MEH L, AEBRTIIK
b N U LKEREBERTHAS 70T A7 —8 KIZTLD PLA OISR 2 BB
L7z, ZORER, R & & b ICEAFRRESHEM L, 0ff L7CE = L SFHEBEMES LS
Tel-®, BFRIZKHEPNIFRETH D LI LT,

20.0 4 0.04

- A Aaaadaaraaaa _
150 | e 4003 Tob
S Ao0e®e 004, =
& Lee? i
w100 f eaeé® {002 2
= ° &
i ity
g} 50 1 g A 4 001 \‘EE{
o (LM AERA{LE
0.0 . . . 0.00

0 5 10 15 20
JZRGHERE [min]

RH L= BFROBRE L ROGHIHR O PLA O'E2&Z (L 20O

1) Yukiko Shinozaki, Takashi Watanabe (2012) . Rapid and simple colorimetric assay for detecting the enzymatic
degradation of biodegradable plastic films. Journal of bioscience and Bioengineering VOL.,115 No.1, 111-114, 2013.

© The Chemical Society of Japan - K303-4pm-05 -



