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APPENDIX
Table A-I Volatiliation Analysis by NAA

Sample : 5% ZHS + 10% DBDPO Polypropylene
. Yzs + 10% DBDPO Polypropylene

wt. of % peak % %char %
SAMPLE sample area by yield Volati-

(9) NAA lization

standard 0.02470 11761 9.42

ZHS sample 1 0.05058 12405 6.44 4.13

ZHS sample 2 0.04331 7939 6.81 4.13

standard 0.00500 2248 9.42

ZHS sample 3 0.05340 12167 6.37 4.13

ZHS sample 4 0.05280 9189 6.74 4.13

average 6.59 4.13 86.92

standard 0.00690 1139 9.42

ZS sample 1 0.05490 3804 2.05 4,62

ZS sample 2 0.05390 3018 2.31 4,62

standard 0.00530 9364 9.42

ZS  sample 3 0.05420 3013 2.46 4.62

ZS sample 4 0.05530 2089 241 4,62

average 231 4.62 95.70



Tahle A-2 Zn Volatiliation Analysis by NAA

Sample : 5% ZHS + 10% DBDPO Polypropylene
- 5% zs + 10% DBDPO Polypropylene

SAMPLE

standard Zn02
ZHS sample 1
ZHS sample 2
ZHS sample 3

average

ZS sample 1
ZS sample 2

average

wt. of
sample

(9)

0.011

0.05498
0.06106
0.06705

0.05808
0.06031

% peak
area

17519

13168

14966
16754

19006
18289

% Zn
by
NAA

67.14

10.10%

10.33%

10.53%

10.32%

13.80%
12.78%

13.29%

%char % Zn

yield  Volati-
lization

4.13

413

413

413 6263

4.62

4.62

462 5645

88



Table A-3 Br Volatiliation Analysis by NAA
Sample : 5%ZHS + 10% DBDPO Polypropylene
: S%zs + 10% DBDPO Polypropylene
: 5% ShA)3 + 10% DBDPO Polypropylene

wt. of % peak % Br % char % Br

SAMPLE sample(g)  area by NAA yield Volatiliz
ation

standard NH4Br 0.01095 10415 82.45

ZHS sample 1 0.05470 19291 30.57 4.13

ZHS sample 2 0.05200 20003 33.35 413

standard NH4Br 0.01162 14330 82.45

ZHS sample 3 0.05220 21143 21.13 413

ZHS sample 4 0.05210 23025 29.49 413

average 30.14 4.13 85.00
standard NH4Br 0.01175 12341 82.45

ZS sample 1 0.05350 16167 23.72 4.62

ZS sample 2 0.05680 18118 25.04 4.62

standard NH4Br 0.01138 17160 82.45

ZS sample 3 0.05320 17718 18.21 4.62

ZS sample 4 - 4.62

average 22.32 4.62 87.59
standard NH4Br 0.00878 8615 82.45

Sh20 3sample 1 0.06180 2218 3.02 1.14

Sh20 3sample 2 0.06710 2363 2.96 1.14

standard NH4Br 0.01210 11949 82.45

Sh20 3sample 3 0.06410 2319 3.02 1.14

Sh2) 3sample 4 0.06370 2536 3.32 1.14

average 3.08 99.58



Table A-4 ShVolatilization Analysis by NAA

Sample : 5% Sh) 3 + 10% DBDPO Polypropylene

SAMPLE

standard Sbh20 3

Sh20 3 sample 1
Sh20 3 sample 2

average

wt. of
sample

(9)

0.00630

0.05760
0.06180

% peak

area

42069

112122
112047

% Sh

by
NAA

30.20
28.63

29.42

% char

yield

1.14
1.14

1.14

90

% Sh
Volati-
lization

93.29
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MCA #1 - Canberra S100 - KBR6.1 -

Tag Number : 128 Plotted On : Mon 19 Feb 1996 @ 10:52:39

Dead Time = : 4.51% Acquire Started : Mon 19 Feb 1996 @ 10:48:17

746.2keV : 806 .2keV
!

95 2 :VFS= 8192

|
|
|
|
|

- =

Cursor=772.8keV From 772.8keV To 780.1keV Pset(Ls)= 100.00
Counts=43 Int=13133 Area=12341+-1.53% Elap(Ls)= 100.00

Figure A-1 Gamma ray spectrum of bromine in standard ammonium bromid.
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MCA #1 - Canberra S100 - KBRZHSI -
Plotted On :

Tag Number 128 tte . Mon 19 Feb 1998 e 11:57:33
Dead Time 6.66% Acquire started : Mon 19 Feb 1996 @ 11:54:57
749.6keV 798.0keV
| 2 :VFS= 8192
Cursor=798.0keV From 772.8keV To 780.1keV Pset(Ls) = }8888
Counts=61 nt=20609 Area=19291+-1.23% Elap(Ls): -

Figure A-2 Gamma ray spectrum of bromine in the char residue from flame
retarding polypropylene containing 5% ZHS and 10% DBDPO.
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Tag Number : 129 Plotted On : Mon 19
Dead Time : 5.62%

! Feb 1996 @ 10:56:24
Acquire started : Mon 19 Feb 1996 I 10:54:03

746.2keV 806.2keV
178 :VFS= 8192

Cursor=773.3keV From
Counts=52 Int=172

Figure A-3 Gamma ray spectrum of bromine in the char residue from flame
retarding polypropylene containing 5% zs and 10% DBDPO.
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MCA #1 - Canberra S100 - KBRSB7 - i
Tag Numbsr . 133 Plotted On : Mon 19 Feb 1996 @ 12:16:00 |
Dead Time T 9.84% Acquire Started : Mon 19 Feb 1996 @ 12:13:39 |

749.6keV 798 .0keV |

!i 1/2 :VFS= 8192 |
|

||

|

i

i

| | {

F |
|1 |

Cursor=798 . 0keV From 773.8keV Teo 780.6keV Pset(Ls)= 100.00}

Counts=4¢ Int=2883 Area=z218+-3.94% Elap(Ls)= 100.00|

Figure A-4 Gamma ray spectrum of bromine in the char residue from flame
retarding polypropylene containing 5% Sb20 3and 10% DBDPO.



MCA #1 - Canpberra Si0u - rSiNe

Tag Number : 139 Plotted On :"Tue 13 Feb 1996 @ 14:35:11

Dead Time : 1.84% Acquire Started : Tue 13 Feb 1996 @ 11:36:02

310. 4keV 357.3keV
[ 172 :VFS= 2048

i S = )

L )
Cursor=335.6keV From 328.8keV To 335.6keV £SeT (LS = 180.00:
Counts=96 Int=3881 Area=2248+-4.45% Elap(Ls)= 180.00'

Figure A-5  Gamma ray spectrum oftin standard,



MCA #1 - Canberra S100 - KZHS6.5 -

Tag Number : 140 Plotted On : Tue 13 Feb 1996 @ 14:33:00
Dead Time : 20.39% Acquire Started : Tue 13 Feb 1996 @ 11:40:02
310. 4keV 357.3keV

| 1,2 :VFS= 8192

il |,

Cursor=317.7keV From 328.8keV To 335.1keV Pset(Ls)= 180.00
Counts=2247 Int=44563 Area=12167+-2.59% Elap(Ls)= 180.00

Figure A-6  Gamma ray spectrum oftin in the char residue from flame

retarding polypropylene containing 5% ZHS and 10% DBDPO.

96



MCA #1 - Canberra S100 - KZS6.9 -

Tag Number :@ 127 Plotted On : Fri 16 Feb 1996 @ 10:21:13
Dead Time : 16.36% Acquire Started : Fri 16 Feb 1996 @ 09:55:51
299 .3keV 360.7keV

BN =77//11Y \\ N

1,2 :VFS= 8192

”L“"\JLLUMJ_J

Cursor=335.1keV From 328.8keV To 334.6keV Pset(Ls)= 180.00
Counts=1788 Int=27321 Area=3013+-7.39% Elap(Ls)= 180.00

Figure A-7 Gamma ray spectrum of tininthe char residue from flame
retarding polypropylene containing 5% zs and 10% DBDPO.
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MCA #1 - Canberra S100 - KZNO2 - |
Tag Number : 133 Plotted On : Thu 14 Mar 1996 @ 13:29:44 |
Dead Time D 2.94% Acquire Started : Thu 14 Mar 1996 @ 13:28:05

1067.3keV 1163.7keV

| 1/2 :VFS= 16K

A

Cursor=1163.7keV From 1108.8keV To 1120.3keV Pset(Ls)= 60.00
Counts=4 Int=17863 Area=17519+-1.25% Elap(Ls)= 60.00

Figure A-8  Gamma ray spectrum of zinc in standard zinc oxide.



MCA #1 - Canberra S100 - KZNZHSI -

Tag Number 135 Plotted On : Thu 14 Mar 1996 813:35:32
Dead Time 3.23% Acquire started : Thu 14 Mar 1996 @ 13:33:25
1067.3keV 1163.7keV

I 112 VES= 8197

|

|
l
|
|
l
|
|

Cursor=1163.7keV Fr

om 1108.8keV To 1120.3keV Pset(Ls)
Counts=7 Int=134

54 Area=13166+-1.45% Elap(Ls)

oo
oo

oo
oo

Figure A-9 Gamma ray spectrum of zinc inthe char residue from flame
retarding polypropylene containing 5% ZHS and 10% DBDPO.



MCA #1 - Canberra S100 - KZNZS1 -

Tag Number : 138 Plotted On : Thu 14 Mar 1996 @ 13:41:43

Dead Time : 3.82% Acquire Started : Thu 14 Mar 1996 @ 13:40:16

1067 .3keV 1163.7keV
|
|

l |

| |

g |

| \

{ |

| ]

’ :

; i 1 172 :VFS= 16K |

; ! | i

[ {

J |

l ) !

=N i

r ? !

b | | l |

iCursor=1:63 7keV From 1108.8keV To 1120.3keV Pset(Ls)= 60.00!

Counts=11

Int=19450 Area=19006+-1.21% Zlap(Ls)= 60.00

Figure A-10 Gamma ray spectrum of zinc inthe char residue from flame

retarding polypropylene containing 5% zs and 10% DBDPO.
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MCA #1 - Canberra S100 - KSBl1l -

Tag Number : 150 Plotted On : Mon 19 Feb 1996 @ 12:58:48
Dead Time ©6.34% Acquire Started : Mon 19 Feb 1996 @ 12:56:25
522.8KkeV 590.0keV

L1r2 :VFS= 32K

A A

Cursor=565.8keV From 561.0keV To 568.2keV Pset(Ls)= 60.00
Counts=1166 Int=43269 Area=42069+-0.82% Elap(Ls)= 60.00

Figure A-11 Gamma ray spectrum of antimony in standard antimony trioxicle.
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MCA #1 - Canberra S100 - KSBl1.1 -
Tag Number : 151 Plotted On : Mon 19 Feb 1996 @ 13:061:14
Dead Time t19.41% Acquire Started : Mon 19 Feb 1996 @ 12:59:31

522.8keV 590.0keV

| (172 :VFS= 64K

Cursor=568.7keV From 561.0keV To 568.7keV Pset(Ls)= 60.00|
Counts=451 Int=120363 Area=112122+-0.51% Elap(Ls)= £0.00

Figure A-12- Gamma ray spectrum of antimony in the char residue from flame
retarding polypropylene containing 5% Sha) 3and 10% DBDPO.
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Figure A-13 TG/DTG Curve for polypropylene containing 10% DBDPO.
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Figure A-15 TG/DTG Curve for polypropylene containing 10% DBDPO and 5% zs.
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Figure A-16 TG/DTG Curve for polypropylene containing 10% DBDPO and 5% ZHS.
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Figure A-17 TGIDTG Curve for polypropylene containing 20% DBDPO.
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Figure A-18 TG/DTG Curve for polypropylene containing 20% DBDPO and 5% 203,
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Figure A-19 TG/DTG Curve for polypropylene containing 20% DBDPO and 5% zs.
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Figure A-20 TG/DTG Curve for polypropylene containing 20% DBDPO and 5% ZHS.
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