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Coefficient of Expansion

Metals

Aluminum 23.5
Brass 18.8
Copper 16.7
Steel 10.8
Plastics

Poly(vinylidene chloride) 190-200
Polyethylene 110-250
Polystyrene 60-80
Polyamide (nylon) 90-108
Phenolic (thermoset) 30-45
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Table 1
Compounds Identified In Popcorn After
Microwave Ileating

Peak # Compound
2-Mecthyl-2-Propanol
N-Methyl-Formamide
2-Methyl-Furan

2-Butanone

Benzene
2-Methyl-2-Propenal
2-Butenal
2,3-Dihydro-1,4-Dioxane
2,3-Pentanedione

10 Phenol

11 1,4-Dioxane

12 2-Cyclopenten-1-one

13 3-Methyl-Furan

14 2-Methyl-1-Propene

15 2-Furancarboxaldehyde

16 Bicyclo[4.2.0]octa-1,3,5-triene
17 1-Ethenyl-2-Methyl-Benzene
18 2,6-Dimethyl-Nonane

19 (1-Methylethenyl)-Benzene
20 Benzaldehyde

21 1-Methyl-2-(2-Propenyl)-Benzene
22 Undecane

23 6Mmethyl-Dodecane

24 1-Phenyl-1,2-Propanedione
25 Dodecane

26 6-Methyl-Dodecane

27 Tridecane

28 2,7,10-Trimethyl-Dodecane
29 Tetradecane
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Figure 2. Temperature profile of microwave popcorn bag and test cell
being heated in a microwave oven.
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1. RISCH KT AL. Analysis of Volatiles Produced during Microwave Cooking
Table 2
Selected Volatile Constituents Evolved From Oil,
Oil And Corn, And Complete Package

Product Oil & STD

Analyte In Package Oil Corn 0330
Bromochloramethane* 0.16 0.16 0.16 0.16
1,4-Difluorobenzene* 0.16 0.16 0.16 0.16
Benzene 0.0057 0.00032 nd 0.18
Tolucne 0.019 0.013 0.011 0.16
Chlorobenzene-o05* 0.16 0.16 0.16 0.16
n-Butyl Ether 0.0187 0.00061 nd 0.11
2-Furancarboxaldehyde 16.23 nd 26.33 30.08
Styrene 0.008 nd 0.00070 0.20
Benzaldchyde nd nd nd 4.76
2-Ethyl-1-Hexanol 0.45 nd 0.00026 1.61
Dodecanc 0.27 0.0020 0.0076 161
* Denotes Internal Standard

All concentrations in ug/in2

Table 3
Determination of Benzene and Benzene-d6 Benzene-dé
B B B d6 Recovery
Run# ug/Kg ug/sq.inch ug/Kg %
Spiked Popcorn 1 ND ND 6.0 40
Spiked Popcorn 2 ND ND 6.1 40
Spiked Popcorn 3 ND ND 6.1 41
Spiked Popcorn 4 ND ND 5.1 38
Spiked Popcorn § ND ND 53 35
Spiked Popcorn 6 ND ND 17 51
Spiked Popcorn 7 ND ND 5.6 36
Spiked Blank 1 ND ND 7.7 52
Spiked Blank 2 ND ND 79 53
MDL 0.24 0.0012
Average Std. Deviation
Benzene-d6 of Benzene-d6
Recovery Recoveries
% %

Spiked Popcorn - 7 Runs 40 53
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Figure 3. Representative total jon chromatogram for volatile
compounds generated by popcorn bags during microwave heating.
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and Rassel Drug Store, South Sohravardi Ave,,
Tehran.  Postal Code: 15667.
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Fax: (009821) 840 49 19

| ranghouti @neda.com

IFanPack
! o i ey e

JUEEWA' Paching Indumtriam Compeny

ettt 1T i e g e s il

L0
Iranian packaging
Industry Guide book

Persian
With hundreds names
and addresses of Iran
o2 4.99 USD <<=

SANAT BASTEBANDI
(Packaging monthly magazine)
6th year, No.56, 2004
Editor: Reza Nooraei

P.O.Box: 13145-1487 Tehran,Iran
Tel:+98 21 8975827-8
Fax: +98 21 7512899

Email: info@iranpack.org
Web: www.iranpack.org

Public relations: Shervin Salimi
Writers: Reza Nooraei
Soheil Chehrehei - Hojjat Salmani
Hashem habibi - Soosan Khakbiz
Esa Nagafi - Zynab Sadeghi

e sledl Ghsd gy Wbl
o Jos LoLas L;)l;@'cj; SN sz
CJY)M r)l@;; MUJ_g > 45 V.;J.W.A
Al a2l () s gl et
OV pame 05,5 OIS L ool Jos L
Slerad 05,5 Lol a8 idins Lo o
S sy S s Jshne end
ol o33k 5l e Sler glecad
Slayly O3 sl3l o az gLy Z3L Lals
Oygﬁ:ﬂ&buwfsij
e Sl r‘"’u‘ LS ("“‘”‘"J‘u‘“
2t @Bl Jlgm 3550 £ 52 50

S ol bi L el
AL G el b sl lS b
O ol Il o3 sl ol oo g IS
S koo b e 2,8 oMol (5 0 sekes
J.:..‘.‘..gr.’é) o SR Jlu g3 a8 sl Ao 3 A
oo s wlaygls edil s LAl dal s
SRote G5 g el ol ek
SV o5l VB 2 sul JLla T 5,5
O seken VY0 ol axils pand s % Sl polo
SRt 0S5 el Mg eknl Jl s
Jl 95 j3@ags yale O pow S oS 0
N g 5 A Yer B er o S
A dal gz 3lo ek

SANAT BASTEBANDI

Speciol issue in

SANAT BASTEBANDI

Fockmging im ban

L;Ycu‘y 53 Ll oalytand (2,8 mtl o5
S b Jlaml ol s il
S o 8S plly S5 ey ,s A8
sl 53 Hea> b glacwlw 51 (So
L jiS Sy 28 o0 5 Sl (25
b O 53 Jo Bah o 5Ys 3L
DL 3 Dl (65 (AL AN g
Sl sl dhaz 1L Lol 5 S 5
-L;LQJTJJLLQ\.:»:JS&JSS BT
1 b g2 6l i 31551 3 o2 (5 ] 3
Lol s Ol ety S s ol
(a3 plogil Mol oy

L gosms sl s sleiiy
p—i\”‘-’

03 e ole 53 el Ceamils jdems
Sde 5,5 L olal g8 50a8
Gl hle pords n (& p (2252
eI sdns sl sbaBl gl 53 (6 52
st 2 035 Ol g

sd gl L tosljoans sl
sl LS‘)}""’ Sl s gl
Cles S eludl (’)Le}‘ 4l )

slis g I8 - e 4l s
0 Ju'ljsdo CJes &S e Ol g
bl el b Lls S 018 s

ASIA CAP BAND

(PVC pad Sou i) ol 38 3190 s aoly BUE elgsl 633585 )g5 -)

PVC s Sag i Jud Sl -p

UV S5 ) it 9 orllli] slgalSiws LS 6 b U pao JLS, g b Ll -
Olazl 33 L udgl 6l Sy 5B g b wys oo -F
AQY SOl Cas 45 caBsls Jal a3 Ol g b
PEIYOIPV 51555 53 FYPAITA-FYO0Y: -y als

60 O 05 o)les O hidivn coin O Fo



