£ 224 - PACKAGING ENGINEERING

U %% T &
2023 4E 12 A

R SR S SR 5 S T R R T 5

I, BhRR, £
( LT pe B R I E R oS e, 1R 201114)

HE. B8 AN AWE NI EDERBHZRREEroHFTENTE, ELAYEBRBAH HHSY
DBREZFE, Fxk BIFRALIRESH (FTIR), 27 EH42% (DSC) o EHo4 (TGA) F
PR A G R T S ik M ATy ik R 454 FTIR 4= DSC s g A o #4752, 44 FTIR
Fo TGA *PAA A G HATE R, T AP T ik W5 oW 7 ik, &b BRI AT TATE
& Wy AR S ik 5 T TAE, AT RAELRBRZEABEARARS, ARTHRNTREBETHKR L
H, AAZZHINEENL,

KB : AGER; AonB; A5ET

FESES: TQ320.7 XERARIREG: A
DOI: 10.19554/j.cnki.1001-3563.2023.23.027

XEHES: 1001-3563(2023)23-0224-07

Rapid Component Analysis Technology of Biodegradable Plastic Products

SUN Meng-jie, YAO Jing-jing, ZUO Ying

(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 201114, China)

ABSTRACT: The work aims to establish a component separation and identification method of biodegradable plastic
products to deal with the blank of rapid component analysis methods of biodegradable plastic products at home and
abroad. In this work, a rapid component analysis method of biodegradable plastic products was established through infra-
red spectroscopy (FTIR), differential scanning calorimetry (DSC) and thermogravimetric analysis (TGA). FTIR and DSC
were used to identify resin components, FTIR and TGA were used to identify filler components, and a rapid component
analysis method for biodegradable plastic products was established Through this research, rapid component analysis
of biodegradable plastic products is carried out. It provides quality control technical services for the majority of enter-
prises, and provides regulatory technical support for regulatory authorities, which has important practical significance.
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1.3.1 FTIR

HREBOE 4T AR EES: (411 emx1 em), RIEF
FE 2T S o R FH 4 S T B2 ( ATR ) XA iy
AP, SCSEHEAR ZnSe, RS 4 K, R
N4 cem ', FAITEREY 4 000~650 cm L,
1.3.2 DSC

A RARS, WHESAIHE N 50 mL/min, #f
iR A 5~10 mg,

FHEFEF . L 15 °C/min B % T 210 °C, f#
¥ 2 min, ¥H1E-80 °C, £%F 5 min, FLL 15 °C/min
HRTFE 210 °C,

1.3.3 TGA
A AR, WHAWH A 50 mL/min, F
IR 2K 20 °C/min, FE5 RN 10~20 mg.,
THEFEF . L 20 °C/min 3R T Bk ERIE
1.3.4 AXHBHIE

B2 g i, mHEHAImMA 100 mL =& H ke, F
80 °CAMF N+t 50 min i 2 58 VR, HUA RS Y
TR B0 5 ming B TICK SEEE A B LR 2R
PEVE AR SRIE R R A LR S = v
KRG 7ET, BRIRAR 755 3 2508 R r EHA T
fiE, B BURHH 7

2 #R5iE

2.1 FTIR

PLA. PBAT Fl PBS JURZT AMEE N 1 iR,
1AL, PLA BHFENE R 2 997 em™'( CH; ).2 946 cm ™!
(CH;). 1749 ecm '(C=0).1454cm ' (CH;). 1383 cm™
(CH;). 1359c¢m ' (CH;). 1268 cm ' (C—0O—C ).
1182cm '(C—0—C).1130cm '(C—0—C).1084 cm™'
(C—0—C).1 041 cm '( C—O—C ).755 cm '( a-CH; ),
MRE LT AN AR B R G (5 B . 1 749 em ™' Ab i BRLEA
— g, 755 cm™ L BREH B R, DUHIE ST PLA.
PBAT HYH#iFIEH 2 955 em ' (CH;). 1 711 cm'!
(C=0), 1505cm ' (¥ ), 1459 cm ™' (CH;),
1409 cm' (O—CH, ). 1366cm™' (CH,). 1267 cm™’
(C—0), 1'164cm™ (C—0). 1118 cm™' (C—0).
1102ecm '(C—0).1019 cm '( C—H ., ¥ ). 727 cm™!
(C—H. K ), MHE 520 /NS B R B R g5 B H
1711 em ' A BB —5R 1%, 1164, 1 118 cm ' 4bH
PRAaRIE, 727 cm ' BB WA IE , IUHISE & PBAT;
PBS AY4FAEIE R 2947 em ' (CH; ). 1712 cm '(C=0 ),
1473 c¢cm™ (CH,), 1152ecm™' (C—0), 1046cm ™' (O
(CH,) 40). 954cm ' (C—0). 805cm ' (CH; ).

., W\N
\/r W
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N\ W
1 1 1 1 1 1
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PH/em!
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K1 PLA. PBAT #I PBS JFkI£1 A} E
Fig.1 Infrared spectra of PLA,
PBAT and PBS raw materials
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MRS LTAME AR B R FR (5 8 H 1 711 em ' b i B 53~61 °C, ¥SJEH N 142 ~174 °C, PLA. PBAT

— i, 954, 805 cm ' AbHI BRI, 720 cm ! FfHT 1 PBS AR AYFFIEIEEE X4 K, 45 A L0 AMRFIE I

JCHA 5 I, A2 A PBS, kgl 5 SCHk[14]— 3%, AL TR B S
TERY (ST ). BRARES (CaCO, ) FITE A ¥ ( TALC)

MILTAMEE I 2 i . B 2 AT, YR I RAE 06 ST

J3300cm” (O—H). 1640 cm™" (34 f K Y _\_/\/'——_v\/\\\/,\
TEMX ), 998 cm' ( C—OH ) F1 926 cm’’ CaCo;,

(C—0—C); BRERESAYHFAEIE N 1388 em ™! (C—0),

875 cm ! (CO;) M1 711 em™! (O—C—0); WAHKM W
FEfEIE S 3 675 ecm' (O—H). 1003 cm ™' (Si—0).

669 cm ' (O—H), ER&EEE3CHk[10, 11, 15]1—3K.

TALC
I

2.2 DSC
X 60 HEUCE YA il it A5 DSC A0 AT, 26540 4000 3500 3000 2500 2000 1500 1000 500
HPAE R I R NS A A B VR AT GE 3T, 4 Be/em

W 1 Fone SR 1 Rl LIR ), PBS HYE SHER Y

106 ~ 115 °C; PBAT HIBBS AL FE IR EE 537 ~ 28 °C, B2 veh BESHRARNIIEE

Fig.2 infrared spectra of starch,

JE Uy 119 ~ 132 °C; PLA (W3 ALFL A8 TR EE calcium carbonate and talcum powder
x1 YRR SBSMEBUETEESIT
Tab.1 Statistics of melting point and glass transition temperature of biodegradable products °C
- PBS PBAT PLA . - PBS PBAT PLA
FELT S T T, T. T, T FERITY T T Tw  Te T
1 — -28 122 — — 31 106, 112 — — 58 172
2 — — — 59 171 32 112 — — 57 160
3 — — — 6l 173 33 — -35 121 — 142, 151
4 — — — 60 154 34 — -33 126 — —
5 115 — — - — 35 — -33 127 — —
6 — -35 130 — 164 36 — =32 122 53 152
7 — -35 119 — — 37 — =30 129 59 145
8 — -35 126 — — 38 — -31 128 56 150
9 111 -33 127 — — 39 — -31 129 — —
10 — -35 126 — — 40 — -31 123 — —
11 — -35 131 — — 41 — =32 125 — —
12 — -36 131 — — 42 — =35 127 — —
13 — -34 126 — — 43 — -34 123 — —
14 — -34 124 57 151 44 — -31 123 53 —
15 — -37 120 — — 45 — =35 127 60 —
16 112 — — — 152, 162 46 — -33 124 56 —
17 — -35 126 54 145 47 — -35 126 — —
18 — -34 123 — 149 48 — -35 129 54 —
19 — -32 125 56 — 49 — -35 129 — —
20 — -33 126 — — 50 — -32 123 — —
21 — — — 59 172 51 — =33 124 — 148
22 — -34 128 53 145 52 — — — 59 153, 158
23 — -32 131 — — 53 — — — — 166, 173
24 — -31 122 — — 54 — — — — 153, 161
25 — -34 132 57 147 55 113 — — — 154,160
26 113 — — 53 155 56 111 — — — 153, 161
27 112 — — 54 152, 159 57 — — — 60 169
28 112 — — — 167, 173 58 112 — — — 166, 173
29 113 — — 58 155, 161 59 — — —  — 152, 163
30 106, 112 — —  — 173 60 — — —  — 167, 174
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2.3 TGA

VERY . BRERES FIE AK B TGA — B 4l 26 n
3 FR. HE 3 ATHL, TER I — I SRR 2
330 °C; WRFRESHY—Fr S EUEIR 29 820 °C; A #)
M — o PRI IR 24 R 605 °CH 770 °C., VEHS . BRI ES
FIVVE A3 10— B S B0 3R IX ) 3, R i ) SR 22
SETEA G, H TGA — W SR 45 & 4L M
IEUE ] LG SRR RR 2 R 474 R0 1
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Fig.3 TGA first derivative curves of starch,
calcium carbonate and talcum powder
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BEA 2 ) o JEURE 28 — G H e s Al 15 0 Je K i R e
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Fig.4 Rapid component analysis process of
biodegradable plastic products
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Fig.5 Infrared spectra of sample A, the
separated resin and the separated filler
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Fig.6 DSC curve of the separated resin of
sample A
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Fig.7 TGA first derivative curve of the
separated filler of sample A
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Fig.8 Infrared spectra of sample B, the
separated resin and the separated filler
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Fig.9 DSC curve of the separated resin of
sample B
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Fig.10 TGA first derivative curve of the
separated filler of sample B
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Fig.11 Infrared spectrum of sample C, the
separated resin and the separated filler
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Fig.12 DSC curve of the separated resin of
sample C
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Fig.13 TGA first derivative curve of the
separated filler of sample C
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