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Abstract

The work focused on the preparation and characterization of the polymer thiazolidine-4-carboxylic
acid derived from amino acid and formaldehyde through the nucleophilic substitution reaction.
Surface morphology, element composition, group distribution and thermodynamic properties of the
polymer were investigated. The results showed that the product thiazolidine-4-carboxylic acid had a
rod-shaped hollow crystal structure with the lateral distribution of sulfur atom and nitrogen atom
on the heterocyclic toward crystal surface. The product was synthesized by nucleophilic substitution
and molecular condensation of S-H and N-H groups from amino acid with formaldehyde molecular,
accompanying the breakage of m bond in formaldehyde molecular. Then it exhibited a relative
thermodynamic stability below 200°C, but presented 2-phase (fast pyrolysis, slow pyrolysis) pyroly-
sis above 200°C. The polymerization reaction can be carried out at room temperature so that it can
be used for pollution control of indoor formaldehyde in the future accompanying the harmlessness
and resourcefulness of formaldehyde.
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Figure 1. SEM morphology of reaction product
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Figure 2. EDS sample points
2. #£& EDS Bl S L4
Table 1. Analysis results of EDS on sample surface
= 1. #5RE EDS HIFER
Atom % C-K N-K 0-K S-K K-K
FRA 42.61 21.78 14.99 20.62 0.00
FE A 2 41.28 19.27 17.37 22.05 0.04
il 3 4447 20.24 14.20 21.06 0.03
T 4 43.21 21.63 15.65 19.50 0.00
3.2. FTIR $R{E

N TSRS RIS B A0, K 3 BN R . R IR SRS AL AN T s . ] 3 B R BEEAE 2900
em” MR C-H MR AR IR IEIRAE . EEEBRAE 1700 cm ' fH i 30 H A BRI 4a R 50 1& . AH
EbF RS AN L RS, FE L AE 3000~3500 cm ! TEIHR BN ISR E K ONIRGS . H TR IERRE S P N R

FIL S-H AIHR Sy N-H AR B  2% «

3.3. TGA

Bl 4 B A I 2(TG) -
PR TE 200°C LLRT R i 28 2 KPR
{EAFAEIRAS T RE FH S AR et RN T EAS

FEAIRE A 2R I =B AR B PRI AR B A B
X R HIMEME BE-4-FRIR(E 200°C LL N EUNAEE, A R EILGUIL,
£ 200°C 21| 220°C [a]# dh HE R 5, BEAPGEIMRRT B, R %
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Figure 3. FTIR analysis
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Figure 4. Thermogravimetric curve of the product
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