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Identification of LDPE eye drop bottles and recycled plastics by DSC

FU Meng, ZHANG Zheng—hui, CHU Ding—jie, HU Min

( Hubei Institute for Food and Drug Control, Wuhan 430075, China )

Abstract Objective: To identify low—density polyethyene ( LDPE ) eye drop bottles adulterated with other
plastics and to study the differences between LDPE plastic pellets and recycled plastics. Methods: The melting
point of LDPE eye drop bottles and plastic pellets of eight manufacturers were determined by differential scanning
calorimetry ( DSC ). The melting curve, oxidation induction temperature ( dynamic OIT ) and oxidation induction
time (isothermal OIT )in LDPE plastic pellets and recycled materials with different times ( one, three and six )
were obtained by DSC method. Results: DSC can not only identify LDPE materials, but also distinguish the LDPE
plastic granules and recycled plastics. Conclusion: DSC analysis can provide the foundation of identifying material
consistency in product and the raw materials.

Keywords: LDPE eye drop bottles; packing material ; DSC method; recycled plastics; oxidation induction

temperature ; oxidation induction time
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Tab.1 Temperature control information of processing

and grinding materials( C )

— B (one section ) 192+ 10
B (two section ) 185+ 10
— P& (three section ) 180 £ 10
Y (hydraulic oil temperature ) < 50
7K ( water temperature ) <25

hhiHE i

2 HiE

2.1 MER 3% GBIT 19466.3-2004/1S011357-
319997 Hr I F I 5 7 %, BURE RN 5.0 mg, SR
B oA, R R 20 mL e min™, M40 °C L) 10 °C + min™

10°C ~ min™ FHEZ 200 °C, 58RI 2 RFHRMZAE R
KA (Bt ME ) IR AR T, FHUATEB R
22 [ISCKHER] 27 GBIT 19466.3-2004/1S011357-
3:1999" 7y Fal il 2 00 5 7 9k, BOREFE 19 5.0 mgg,
KA A, Wik 20 mL - min™, M 40 CLJ 10 C -
min”~ FHE ZE 200 °C, RSG5 FEIERZE 40 C,~AFF 5 min,
FEM 40 CLL 10 C - min™' FHEZE 200 °C, 2550 LIS 2
THR AT ZE T, FHATH R 5

% % GBIT 19466.6-2009" %" th 4 1k 175 5 W B
5 7 v, BURE R 5.0 mg, R 448, it 20
mL +min™", L 40 CLJ 10 °C + min™" FHEZE 250 °C,ic
sk SAATE T U B SR FH U0 4k I ) 52 i ( BV
LR 5P ML T AL N DR AR ),

%% GBIT 19466.6-2009" " 1 4 b, i 5 A [i]
W 7 URE R R 5.0 mg, J6R T 4l &L, Wi h 20
mL - min”", L 40 CLL 20 °C  min” FHEZE 160 C, %
FF 10 min, P 24450, FiE N 20 mL - min™', PR
30 min, A ALIE AT ER WAL, fE BB AE 1 458
2.0.05 W - g Abimi— 2% S5 HAPATIOER 2 AcBEEk A
2 SREEER GG ZRIN 32 s SUR AR IR 25, S RY)
5 R ARG S R ) 22 R A7 S ]
3 F#R
30 MBS EEZGIEVRHE R TR L
ShrfEim A, AEA 8 CHER , mEBEERLMS
PR A, AfEE 6 CRIZS. 1 8w, %
R ORI SR S O 1108 CL, iR # ER L
IR UE RS 10 136.0 Co TR E R M
BEA bR, 25 B A G BERE A  HAR A VE R 2
120~125 C, ¥ W AR 20 1Y 75 pRof 1k 7042 L PEAR % i
R O RUEHE ot B HS s 123.6 °CL 5 Bk
A 3L
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Fig. 1 Melting curve of the reference standard ( peak value/C )
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Tab.2 The comparison of peak value of LDPE eye drop bottles from different manufacturers

THIRFVHAL S /RO i

(‘the lot number of eye drop bottles/the manufacturer and grade of pellets )

A 77 B4 ( manufacturer )

W

( peak value )

J7% A ( manufacturer A )

J~% B ( manufacturer B )

J”% C( manufacturer C )

J "% D ( manufacturer D )

J”% E ( manufacturer E )

J "% F ( manufacturer F )

7% G ( manufacturer G )

J”% H ( manufacturer H)

150903 112.4
7 A 1E ( Zhonghai Qiaopai Sinopec ) 2420H 112.2
150827 112.4
Y741k - B K ( Yangzi Sinopec—BASF ) 2420H 112.0
15-080705-1 111.7
)47 1L ( Lanzhou Sinopec ) 2426H 111.8
141001 110.8
KA ( Daging Sinopec ) 18D 107.6
150116 109.0
Z 5L I EEERL ( Qinghuangdao Hengjie Plastic ) 2100TNOO 110.0
20150805 111.4
414k ( Shanghai Sinopec ) Q281 1116
150603 104.0, 129.9
150306 108.4, 128.7
111471k ( Yanshan Sinopec ) 1F7B 105.0
20130911308001 1229
14150221508001 122.7
FMAEZENE (Jilin Sinopec Linear ) 7042 123.6
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Fig.2 Melting curve chart
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Fig.4 The dynamic OIT and isothermal OIT of LDPE reference standard
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Tab.3 The comparison of dynamic OIT and isothermal

OIT of recycled materials with different times

v AR T AL )
K (sample ) ) ) )
(dynamic OIT )/ °C (isothermal OIT ) /min
IR %5 18 2R &0 % R 208.0 19.6
(LDPE )
o R K IR 229.8 >30
(HDPE )
JRLEL ( pellets ) 210.2 23.6
— R AR 208.7 22.5
(one recycled materials )
=TSOk 208.3 19
( three recycled
materials )
avatilice 207.8 12,5
(six recycled materials )
7l cPeuliess 204.8 >30

(purchased recycled

materials )
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Fig.3 Derivative chart of melting curve
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