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APPENDIX A

The obtained value from atomic absorption spectrophotometer was

absorbance, then the concentration of lead can be obtained through the

following calibration curve. N\
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Figure A.1 The ca r rat 7 1, PP 16-001, PP 16-101,

PP 17-001 BP 17-101,PP 17-002, 3 17-102, PS 18-001, and PS 18-101.
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Calculation of Lead Content

The amount of lead (mg/kg or ppm) is defined as

lead content (ppm) = CV/W

by =\/Z
C = concentra HL_ ad ;4".‘.-"-”  obtained
from tasemmon furioe
o v
W = weig

An example of caf€u

The average lead cntelfeaénin d Tom the calibration curve for

PE 17-001 1s 24.38 ppm (u mple equal 50 ml and the

weight of sample efgeE=so= e ng/l, S0 ml, and 2 g,

respectively. Then, ||

¥

AU INERIWEINS
QRIANTUNRAANIA Y
= 609.50 mg/kg

So, the amount of lead in PE 17-001 is 609.50 mg/kg.



Table A.1 Lead content of virgin resin.

Typeof |runno. | runno. |runno. | S.D. | average | concentration
plastics 1 2 3 (mg/kg)
PE 35-001 0.00
PE 110-001 0.00
PS 111-001 0.00
PP 15-001 0.00
PP 25-001 0.00

AULINENINEINg
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Table A.2 Lead content of recycled plastics.

Type of | runno. | runno. | runno. | S.D. | average | concentration

plastics 1 2 3 (mg/kg)
PE 12-001 9.98 10.16 | 10.12 | 0.09 10.09 252,25
PE 22-001 | 12.74 A 12.85 321.25
PE 14-001 | 0.05 \ 125
PE 14-002 0.00 0.00
PE 14-003 0.00 0.00
PE 17-001 | 24.78 609.50
PE 17-002 | 9.41 236.75
PE 11-001 0.03 1.00
PE 23-001 | 14.66 342.50
PE 33-001 | 23.16 609.75
PE 43-001 0.01 0.25
PE 53-001 | 17.25 432.25
PE 63-001 0.55 18.00
PE 13-001 | 0.090%% 275
PE 13-002 | 0.00 [}0.0¢ v 0.00
PS 18-001 | 0.81 | .80 0.81 |H,01| 0.80 20.25
rs oo | FIIEDR Y B OWRIONT oo
PS 11-002 o 0.00 O‘OO 0.00 | 0.00 UO.OO
e RN AN T 6 B
PS 21-00¢ 0.0 0.04 0.04 | 0.00 0.00 1.00
PP 16-001 3.04 2.81 273 1 LIS 2.87 7173
PP 16-002 5.86 6.03 639 | 027 6.09 152.25
PP 17-001 | 17.16 | 15.79 | 16.87 | 0.72 | 16.61 415.25
PP 17-002 -| 3.43 3.50 323 | 0.14 3.39 84.75
PP 17-003 4.48 4.57 4.60 | 0.06 4.68 117.00
PP 13-001 6.22 6.32 5.97 | 0.18 6.17 154.25
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Table A.3 Lead content of ground waste plastics.

r: 4’

"

Iikp)

Type of |runno.| run |runno.| S.D. | average | concentration
plastics 1 no.2 s (mg/kg)
PE 13-101 | 0.26 6.00
PE 13-102 | 0.00 0.00
PE 11-101 | 0.06 1.50
PE 22-101 | 2.59 66.00
PE 17-101 | 3.46 84.75
PE 17-102 | 0.74 20.50
PS 11-102 | 0.00 0.00
PS 16-101 | 0.08 2.00
PS 18-101 | 0.05 1.25
PP 16-101 | 4.17 106.50
PP 16-102 | 3.05 ~ 87.00
PP 17-101 | 8.15 &% 203.75
| PP 17-102 | 8.67 217.50
PP17-103 129.50

PRI TUAMINYAE
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APPENDIX B

The calibration curve of cadmium content is shown in Figure B.
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Figure B.1 The calibrs %1047 PE 13-001, PE 13-101,
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An example of calculation

104

The calculation of cadmium (mg/kg or ppm) is similar to APPENDIX A

Table B.1 Cadmium content of virgin resin.

Type of |runno.l
plastics
PE 35-001 0.00
PE 110-001 | 0.00
PE 111-001 0.00
PE 111-002 0.00
PP 15-001 0.00
PP 25-001 0.00

1 |‘ .
‘1|;!‘V{ - .
o

2 T

average | concentration
(mg/kg)

20 0.00 0.00
W 0.00 0.00
0.00 €.00

0.00 0.00

0.00 0.00

0.00 0.00

HUH’JVIEI‘VITW BN
ammmmumwmaﬂ




Table B.2 Cadmium content in recycled plastics.

Type of | runno. | runno. | runno. | S.D. average | concentration

plastics 1 2 3 (mg/kg)
PE 12.001 | 6.17 6.79 7.00 | 0.43 6.65 665.00
PE 22-001 | 1.03 i 1.04 104.00
PE 14-001 | 0.00 0.00
PE 14-002 | 0.00 0.00
PE 14-003 | 0.00 0.00
PE 17-001 | 1.93 193.00
PE 17-002 | 0.34 31.00
PE 11-001 | 0.00 0.00
PE 23-001 | 0.19 18.00
PE 33-001 | 0.95 92.00
PE 43-001 | 0.11 11.00
PE 53-001 | 0.00 | 0.00 peaSs 0.00
PE 63-001 | 0.00 0.00
PE13-001 | 0.00 & 0.00
PE 13-002 | 0.00 % gois 0.00
PS 18-001 | 0.27 A 4 { .26 26.00
PS 11-001 [ 0.0 h 1.0 L0 8.00
PS 11-002 Oﬁi ﬁgﬁ | ﬁv %ﬁ Eﬁiﬂ 0.00
PS 16-001 0.& - 4 0.01 |g, 0.47 @7.00
s 210Q) IRPE SR 3 B Vi 1981 Y
PP 16-001§| 0.66 0.65 0.66 | 0.01 0.66 66.00
PP 16-002 | 0.37 0.39 0.40 | 0.02 0.39 39.00
PP 17-001 | 0.63 0.67 0.52 | 0.08 0.61 61.00
PP 17-002 | 0.53 0.63 0.59 | 0.24 0.57 57.00
PP 17-003 | 0.22 0.20 0.24 | 0.02 0.22 22.00
PP 13-001 | 0.69 0.67 0.73 | 003 0.70 70.00
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Table B.3 Cadmium content in ground waste plastics.

Type of | runno. | runno. | run no. | S.D. average | concentration

plastics 1 2 3 (mg/kg)
PE 13-101 | 0.00 0.00
PE 13-102 | 0.00 0.00
PE11-101 | 0.00 | OWO™=300T G 0.00
PE 22-101 | 0.34 29.00
PE 17-101 | 0.01 1.00
PE 17-102 | 0.10 11.00
PS 11-102 | 0.00 0.00
PS 16-101 | 0.49 49.00
PS 18-101 | 0.02 2.00
PP 16-101 | 0.74 77.00
PP 16-102 | 0.73 | 75.00
PP 17-101 | 1.00 102.00
PP 17-102 lFi) 3 d‘j 157.00
PP 17-103 L13 | L(}l 011 | 112 00

ammmmumwmaﬂ
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APPENDIX C

The calibration curve of mercury content is presented in Figure C.
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An example of calcutation

The calculation of mercury (ug/kg or ppb) is similar to APPENDIX A

Table C.1 Mercury content of virgin resin.
i 1 |

Type of plastics DS ON (118 ‘ ‘centration (ng/kg)
PE 35-001 A = 0.00
PE 110-001 N 0.00
PS 111-001 b, 0.00
PS 111-002 0.00
PP 15-001 0.00
PP 25-001 0.00

AULINENINEINg
PRIAATUAMINYAE



Table C.2 Mercury content of recycled resin.

Type of plastics concentration(ug/l) | concentration (ug/kg)
PE 12-001 0.00 0.00
PE 22-001 12.50 2.50
PE 14-001 0.00
PE 14-002 0.00
PE 14-003 0.00
PE 17-001 1003.80
PE 17-002 0.00
PE 11-001 0.00
PE 23-001 792.00
PE 33-001 822.00
PE 43-001 148.20
PE 53-001 1516.00

'PE 63-001 £1290.00
PE 13-001 = i 19.60
PE 13-002 1 0.00
PS 18-001
raf] UE AN zm TINB N
PS 11- 002 ‘ 0,008/
AR AN TER IR Y
PS 21 001 15.60 312.00
PP 16-001 25.46 509.20
PP 16-002 47.60 952.00
PP 17-001 22.84 456.00
PP17-002 20.85 417.00
PP 17-003 30.10 602.00

110



Table C.3 Mercury content of ground waste plastics.

PP 17-103

| _Type of plastics concentration (mg/l) | concentration (mg/kg)
PE 13-101 1.70 34.00
PE 13-102 0.00
PE 11-101 0.00
PE 22-101 — 620.00
——
PE 17-101 7/ 36.00
PE 17-102 (‘o 0.00
PS 11-102 L/ 506.00
PS 16-101 1198.00
PS 18-101 48.00
PP 16-101 34.00
PP 16-102 1280.00
PP 17-101 e 1585.40
PP 17-102 1l 202.00

U -1026.00

KWe dVIUvYanNg |

AR TUAMININY
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APPENDIX D

The result of quantitative measurement of styrene monomer is shown in

Figure D.1 to Figure D.30.

Calibration Curve

The calibratior™era

against the respective cgficaf ffifs \ ain, per litre. The calibration

graph is shown in Figlire Wiiti"the corresponding ratios

) - Apric entration of substance to
be determined in samplefso@tiondis az"f' i¢ tal%en Trom the calibration graph.

Paadais = 12}
From the calibration graph. 'l:"‘i’ﬁ‘

determined from the sdfnyf @it .,‘ '

Oncentration of styrene monomer

(mg/kg) in the polystyren acgording to the relation :

Ii-‘.
- ‘t!;
) P.(mg/kg) 215G VM, L

W AUEINININGINT
AWLAINIMNNIANEORL, ... o

calibration solution

A's 1is the peak area of intermal standard (n-butylbenzene) in the
calibration solution
A, 1s the peak area of styrene to be determined in sample solution

A, 1s the peak area of internal standard (m-butylbenzene) in sample

solution
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C. s the concentration of styrene monomer in sample solution,
expressed in milligrams per litre

M, i1s the mass of polymer sample, expressed in grams

V' is the volume of sample solution

P, is the content of styrene monomer in polystyrene expressed in

milligrams per kilogram.

An example of caleWmes:
The concentratioges ghich obtained from the
calibration graph for B this experiment, the
volume of sample solutig

Vand M, are 15 and 1.5

Wpolystyrene as 1.5 g. so,

¢ 1, as following:

P, = 859.35 mg/kg

AU ININTNEINT

For sampl8lof PS 18-001 has Styrene mongmer 859. 3‘

'ﬂW'\ﬁ\iﬂ‘iﬂJNWI’mﬂ’lﬁH
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Figure D.1 GC chromatogram of PS 111-001 (D).
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Figure D.2  GC chromatogram of PS 111-001 2).
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Figure D.3 GC chromatogram of PS 111-001 3).
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Figure D.7 GC chromatogram of PS 18-001 (1).
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Figure D.8 GC chromatogram of PS 18-001 2).
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Figure D.9 GC chromatogram of PS 18-001 (3).
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Figure D.10 GC chromatogram of PS 11-002 (1).
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Figure D.11 GC chromatogram of PS 11-002 2).
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Figure D.12 GC chromatogram of PS 11-002 (3).
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Figure D.13 GC chromatogram of PS 16-001 (1).
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Figure D.17 GC chromatogram of PS 11-001 {2}
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Figure D.19 GC chromatogram of PS 21-001 (1).
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Figure D.20 GC chromatogram of PS 21-001 (2).
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Figure D.21 GC chromatogram of PS 21-001 (3).
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Figure D.22 GC chromatogram of PS 18-101 (1).
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Figure D.23 GC chromatogram of PS 18-101 (2).
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Figure D.24 GC chromatogram of PS 18-101 3).



140

A

RS
-

S L T
..mt::}“ml-é" =

"v
LT =t
A

AAAAA

ﬂﬂﬂ“’iﬂﬂ%?ﬂﬂﬂﬂ’i
ﬂW"Iﬁ'ﬁﬂ‘ﬁfMﬂJWI?ﬂmﬁﬂ

Figure D. 27 GC chromatrogram of PS 11-102 (3).
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Figure D.28 GC chromatogram of PS 16-101 (1).
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Figure D.30 GC chromatogram of PS 16-101 3).
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01, PS 111-002, PS 11-002, PS 11-001,
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Table D.1 Styrene monomer content obtained from calibration graph for

virgin resins, recycled plastics, and ground waste plastics.

Type of plastics | runno.l | runno.2 | runno.3

PS 111-001 0.116
PS 111-002% 0.94
PS 18-0Tm——— 0.093
PS 11.54 0.054

PS 16400 ; W 0.059
PS 11400

PS 21401

PS 18-10 0.097
PS11-102° [odeei =045 | 0.040
Ps rs Lol [ 0.ias £0.235

{ ;, Y]

AUt INENINeINg
RIAATUAMINYAE
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Table D.2  Styrene monomer content (mg/kg) of polystyrene.

Type of | runno. | runno. | runno. | S.D. average | concentration

plastics 1 2 g . (mg/kg)
PS 111-001 1093.76
PS 111-002 921.90
PS 18-001 859.35
PS 11-002 496.95
PS 16-001 537.45
PS 11-001 487.65
PS 21-001 931.20
PS 18-101 912.45
PS 11-102 42495
PS 16-101 1840.65

AUt INENINeINg
ARIANTAUUNINGIAY
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