A. Appendix — GCMS spectra of propellants
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Figure A.1: Gas Chromatogram of FSSA propellant sample 2
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Figure A.2: Mass Spectrum and assignment of FSSA propellant 2 GS peak 3.888 minutes
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Figure A.3: Mass Spectrum and assignment of FSSA propellant 2 GS peak 10.172 minutes
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Figure A.4: Mass Spectrum and assignment of FSSA propellant 2 GS peak 10.483 minutes
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Figure A.5: Mass Spectrum and assignment of FSSA propellant 2 GS peak 12.402 minutes
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Figure A.6: Mass Spectrum and assignment of FSSA propellant 2 GS peak 12.943 minutes
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Figure A.7: Mass Spectrum and assignment of FSSA propellant 2 GS peak 13.426 minutes
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2% M 607 643 031 Caramic acid, sthylphenyt-, H{[(T-methylethoxylcarbonyjaminolphenyl ester
27 M 66 718 030 1, 2-Bthanediamine, N.N“dimethyl-N.N'dipheny- 51 82 104 1684
28 M 606 63 030 2Chloro-2 6-acetoxylidide a8 | | [ dEmel | te21s6 s 2z 29am |
L. R 2Chloro-2'6" 52 40 60 80 100 120 140 160 130 200 220 240 260 280
] i ] r ainlib) N.N-Diethyl-N. N-dipherylurea
" Names £_Stuctues InLib = -167, Hit List
Ub.Search | OtherScach | Mames |  Compae |  Lbraman | MSMs |

Figure A.8: Mass Spectrum and assignment of FSSA propellant 2 GS peak 16.356 minutes



@ |32 | % [1- Scan 1921 16.947 mink: 2Dvdatam: | @) [T [® B |@
JFIEmE w7

SREC et 5 ‘Name: Sean 1921 (16.947 min). 2D\aatar «
100 V. N/A D 11903 DB: Text File =
# | b Match | RMatch Prob. (%) Mame B 1Cllsr‘r;rm:r; ZEaks
et ) s e
L. R Dibutyl phthalate 55102| 150 85| 57 73] 50 6
L. R Dibutyl phihalate 2 Synomyms =
L. ®r Dibutyl phthalate * no synonyms
2 M 243 905 120 Ethaneperosic acid. 1-cyano-1-242phenyl-1 3dioxalan-24flethyllpentyl ester Y
@3 R 84D 841 1086 1,2-Benzenedicarbowylic acid, butyl 2-ethylhexyl ester
L. R 1,2-Benzenedicarbowyiic acid, butyl 2-ethylhexy ester L m
L R 1,2-Benzenedicaboxylic acid, butyl 2-sthylhexy ester r -
L. M 1,2-Benzenedicarbowyiic acid, butyl 2-ethylhexy ester 56 | 104
g4 R 828 828 705 1,2-Benzenedicarbowyiic acid, butyl octyl ester J J 121 23
L. R 1,2 Benzenedicarboxylic acid, butyl octyl ester [ Al — il
L. M 1.2-Benzenedicaboxylic acid, butyl oty ester 50 100 %0 200
g5 R 827 238 678 1,2 Benzenedicarbonyic acid, bis2-methylpropyl) ester (Text Flle) Scan 1921 (16 847 min) ia\‘ﬂ:&"“h ; % b
L. R 1.2-Benzenedicarboxylc acid, bis(-methylpropy) ester | Jf I\ FlotText of Search Spectrm of Seareh Spestum
L. R 1,2-Benzenedicarbonyiic acid, bis@methylpropy) ester 143
L. R 1,2-Benzenedicarbonyiic acid, bis(-methylpropyl) ester 1004
L. M 1,2-Benzenedicarbonyiic acid, bis@methylpropy) ester
§ M 812 813 411 1,2-Benzenedicarbonylic acid, butyl Zmethylpropyl ester ol
7 M 203 871 298 1,3-Dioxolane 2 heptaneritile, a-methyl-5-oxo-2 pheny- 1 .
g M 798 207 240 Fhihalic acid, butyl isohex ester ‘ 55 104
3 M 798 806 240 Phinalic acid. isobuiyl acty ester 1\ o - A 25 22
g0 R 786 839 160 1, 2-Benzenedicarboxylic acid, dipropyl ester 41 5665 75 93 104 121132 160 205 223
L. R 1,2-Benzenedicarboxylic acid, dipropyl ester
L. R 1,2-Benzenedicarbonylic acid, dipropyl ester 504
L. m 1 2-Benzenedicarboxylic acid, dipropyl ester
1M 786 783 180 Fhihalic acid, butyl hexyl ester 100
@12 R 784 793 147 1.2-Benzenedicarbonyiic acid. butyl cyclohexyl ester 145 N
L. M 1,2-Benzenedicarbonyiic acid, butyl cyclohexyl ester £ g8 00 120 40 160 180 200 20
13 M 784 784 147 Phihalic acid, butyl oct-341 ester Feen o ead o TA WP 7 AMF352 [+ bt phialete
4 M 781 832 130 Phithalic acid, hex-341 isobutyl ester Head to Tail 847 882R 14 2P
15 M 781 793 130 Phihalic acid, S-methylhex-241 buty ester
16 M 780 837 125 Phihalic acid, butyl hept-d+1 ester 100 145
g7 M 780 799 125 2-{lsobutexycarbonylbenzoic acid
L* m Isobutyl methy! phthalate o
L= m tert-Butyldimathylsityl iscbutyl phthalate |
L* m Isobutyl timethylsiyl phihalate PNy
18 M 779 790 120 Phihalic acid, butyl nonyl ester
a1 R 778 783 115 1,2-Benzenedicarbonyiic acid, butyl decyl ester - O
M 1,2-Benzenedicarbowyiic acid, butyl decyl ester NN
20 M m 79 038 Phihalic acid, butyl hex-341 ester
21 M kal 790 088 Phihalic acid, hexyl propyl ester |
Ezz M 770 778 085 2{Heptyloxycabonylbenzoic acid 0
S om Heptyl methyl phthalste
L~ m Heptyl trimethyisiyl phihalate 4|] sees s My, 160 A5 =
[ heptyl phihalate £ £ 60 8 100 120 140 160 180 200 220
0 ] ] [ ainl) Dibuiyl phhalate
[ Hames f_Structurzs 7 InLib = 331, Hit List Plot of Hit
Lb. Search | OtherSearch |  MNames | Compare | Lbmin |  MSMS |

Figure A.9: Mass Spectrum and assignment of FSSA propellant 2 GS peak 16.947 minutes

| 2| [1. Scan 1941 (17.092 min): 2,D\dala,m=;|@| [ ala

SpEC ist

o] 4 V. N/A |D& 11904 DB Text File T
# | Lib Name - Commert; 2
T 10 araest peaks
i 449951 1672801 2142031 18017
t. R Benzenamine, 2itro-N-phenyl- 1861641 511611 771451 13914
R Benzenamine, 2-itro-N-pheryl- 2 Synonyms: E
2 M 594 766 1.1 1.1-Biphenyl, 3-azido- ° 10 synonyms
M 581 72 74 Pyridine, 3methyl-4-{&-nitrophenyl)- Y
g4 R 561 616 325 Pynidine. 4-{{4itropherylmethyl]-
L. ®r Pyridine, 4-{(4-nitrophenyljmethy}- 3 167
L. R Pyndine. 4{{4nitrophenylmethyl} by 76 gp 214
L. R Pyridine, 4-{(4-nitropherylmethyl]- 04 139
L. ™ Pyridine. 4-{{4nitrophenylimethyl}
i o
5 M 559 725 300 Pyridine, 3methyl-4-{3-nitropheryl)- e e T il
@é R 545 645 187 Benzenaming, 4nitro-Nphenyl ° P F—T— v
L. R Benzenaming. 4nitro-Npheryl (Test File) Scan 1941 (17.092 min): 2.0'data.m:
’ PlotText of Search Spectn Plot of Search 5y PlotText of S List
L. R Benzenamine, 4iiro N pheryl- e - um A_Folof Seeh Spesin A, srfes el 7
L R Benzenaming, 4-nitro-N-pheryl-
44
L. ™ Benzenamine, 4-itro-N-pheryl- 1004
7oMm 543 580 173 Pyridine, 2methyl-3-{&-nitrophenyl)-
g M 542 73% 166 1.1-Biphenyl, 2-azido- 50l
3 M 525 678 090 Benzenamine, Jnitro-Npheryl- e
51 75 139 10
0 M 524 664 087 Acetanitrle, 242 azulenyl} / ala e 04 * 149 ‘
git R 521 632 077 Carbazole At r
L. R Catbazole &5 | 80 102 415 128 I | ‘ s
L. ™ Cambazols 51 77 180
L m Carbazole, Nrfluoroacetyl- 504
L m GH-Carbazole, Srmethylsiyl)-
12 M 510 865 052 Pyridine. 3methyl-2-{&-nitrophenyl)- 100 214
13 M 508 541 048 4-Biphenyiamine, 4itro- 167
gd R 507 678 046 SH-Indeno[1 Zb]pyridine £ 60 80 100 120 140 160 180 200 220
L. ®r SHeindenol1 2blpyndine [ Tz} 20 Hesd o Tl [+ Berzenamine. Zniro-Npher
L. M SH-Indena[1 2b]pyridine [\ _Difference j\ Head to Tail /i_Si= by See j,_Subliacton §51 712R 55.0P
15 M 504 533 041 Carbamazepine-10,11-diydrodicl
16 M 499 674 033 2 Naphthylacetontrile 100 167
gi7 R 499 652 033 3HCarbazole-Smethanol
L. m 9HCarbazole-Smethancl Oy, P 214
8 M 499 530 033 2-Acstylamino-3nitrobipheryl i
19 M 493 680 026 2-Azafluorens
220 M 493 665 026 1-Naphthaleneacstonitrle NH,
L. R 1-Naphthaleneacetonitrie 50 -
2 M 493 652 026 Fyndine, 2methyl-3{3-nitrophenyl)- O
2 R 493 596 026 24p-Nirabenzlpyricine
M 2p-Nirobenzlpyricine . . 180
23 M 488 524 021 SH-Indena[1. 2t pyridine. 4-methyl- 139
R 5H-Indeno[1 2 bpyridine, 4methyl- 63 @ - 157 137
4 R 487 683 020 SHCamazole. Snitroso- P |||I. gl | ?\[n) 19.2 N | Dl Ml \|.|‘ |. ‘
M SHLabazole, Snitroso- 2 0 60 100 120 140 160 180 200 220
il > inlib) Benzenamine, 2-nitro-N-phenyl-
Names £_Structures InLib = -664, Hit List FlobiText of Hit_p, Plot of Hit
Lb.Search | OtherSesch |  MNames | Compae |  Lbian |  MSMS |

Name. Scan 1941 (17,082 min) 2 D°datas -

Figure A.10: Mass Spectrum and assignment of FSSA propellant 2 GS peak 17.092 minutes




@ ||| 22| [1. Scan 2637 (22.114 min): 2,D\dala,m=;|@| [ ala

I 7o SpEE Lt o Name. Scan 2637 (22,114 min): 2D'datar ~
100 MW. N/AIDS: 11905DB: Ted Hle [
# [ Lb. | Match | RMaich Name B Comment:Z
F AU argesl peakes:
R Benzenedicabayiic acid. dipheny! ester 77 205999| 778201 76469 6546
R 1,2-Benzenedicarboxylic acid, diphenyl ester 501631 2261481 1151261 5112
M 1,2-Benzenedicaboxyiic acid, diphenyl ester ? Synonyms: E
M 7 a4 178 Diphenyl isophthalate o syromyms
R Diphery isophthalste 50
R Diphenyl isophthalate
M 85 720 128 Dipheny terephthalate 04
R Diphenyl terephthalate L
M N 672 029 yloidons 3 % -
M 627 645 iRt Phthalic acid, 4methaxyphenyl phemy ester I i 7 e -
" s13 63 D11 Phirslc acid, 44sopropyiphenyl phem sstsr e i
M & &z ooz Phhale acid, Zisopropyipheryl pheryl ester (Test Flle) Scan 2637 (22114 min) 2D00atame | < [ m ] '
u g g}g ggz m::;:z:::mx;::ﬂ::ﬂ::; PloiTaxt of Saarch Specirum J_ Fiol of Ssarch Spesirum POl Text oF S5 (T
" 598 608 005 Phtrslc acid, 44luors-2itrophsmyl pheny sster 25
M 597 612 i Naphthol2.36Furan-4 Sdiene, 2isopropy L oo o
" 594 612 it Phrslc acid, Zitrophemyl pheryl sster
M 594 65 i Prthalic acid, dif2-acethylpheny) ester |
" 56 602 003 Phirslc acid, 2 6-dmsthaphsryi phenyl sster 104
M 585 636 003 Giyoxylamide, N.2-diphenyl- 50 93 {115 153
M 584 538 003 4 5 Diamino-2phenyl(2Hbenzotrizzole head Ty L3 18117 328
m 45 Diacetamido-2 phenyl(Hjbenzotriazole 51 65 |83 104 153 169185
W 580 597 i Phinslc acid, 4-chioro-3methyiphemy phsry sster 77
M s 63 i midazole-4-prapencic acid, 5-4-ethyipheyiazo}- methyl ester Bl
" 558 594 0oz Bsnzenamins, Fitro-N-phemimethylens)-
M 57 592 i Prihalic acid, Zmethyiphery phenyl ester 100
" 577 567 0oz Phirslc acid, Jmethyiphem phsny sster 225
zZ M 574 614 i Benzaic acid, (3meihyl-Znirophenylmeify ester 61 80 120 1 180 210 240 270 300 - 330
2 M 563 567 001 Diberzofb 1 Alexazepin-11(10H}ons, Smstiy- (% Toan 2537 T2 TTEmin, Z0Fead o Tal MF=223 RWF=E55+1 ZBenzenedicabonic sod
24 M 562 614 oo 5{EH)Guinazolinane, 7.8-dhydro-2-{4 ayridin)- Heat to T TR TS TP
S 556 5% 001 Phrslc acid, 3 4<dimsthyiphery pherm sstsr
% M 554 565 oo 3.4 Methylenediasybenzyiidene aniine 100 225
7 m 553 573 000 Benaimidazole-24hiol, T-phenyl-
2 M 52 571 iy Phinalic acid, 3. 4-dichloraphenyl phenyl ester
2 M 552 563 000 Phtrslc acid, 3 5dimsthyipher phem sstsr
= 552 554 iy Benzenamine, N, N-dimethyi-4-phemylazol
N R Benzenamine, N N-dimethyl-4-pphenylaza}-
L. R Benzenamine, N.N-dimethyl-4-phenylazo} 50 O 2 -
3 M 53 60 000 T-Methyl-2-phery-3 4 dinydro-5H-midszol4 5 blpyrdin 5-ons # 7 I /@
2 M 547 62 iy 4{4-Benzoyluybenzoyloybenzsi acid
1M 544 557 000 Naphthalene, 2. 7bis(1, 1 dimethylethyl) N (@/\G
g R 541 591 iy Benzenamine, N-{nitraphenymsthyiznsl-
N R Benzenamine, N{{4-nitrophemyl)methylene]-
L. m Benzenamine, N-{(4-ntrophenylmethylene]- 51 65 s 153 165 125
- g > fea L ol
B M 541 556 000 Prhrslc acid, &-bromophenyl pheny ester - T T T e o o T S <
<] D ’ replib) 1.2-Benzenedi acid, diphenyl ester
Names £ Structures InLib = -103, At List Fioll Text of Hit__Plot of Hit
Lb.Search | OtherSesch |  MNames | Compae |  Lbrian |  MSMs |

Figure A.11: Mass Spectrum and assignment of FSSA propellant 2 GS peak 22.114 minutes
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Figure A.12: Gas Chromatogram of FSSA propellant sample 4




@)|%s|F | 2 [1 5can 1303 (12.488 min): 4 D\datame < | @) B[ @ |&
[ e S

PRSI Name: Scan 1303 (12.488 min). 4 D'datar
10 165 MW. N/AIDE: 11307 DB: Text File .
Lb. | Match | RMatch Frob. (%) %rlnmergl.ﬂ i}
THEEe| E9ad| E31901 11316
L. R . ? 781001 166 871 118 751 77 7.
L. R N Synonvms: =
2 M 814 818 4866 Benzene, 2methyi-1 4-<initro- 1o synonyms
g? R 794 823 212 Benzene, Tmethyl-2, 3dinitro- = | 5o g9
N M Benzene, T-methyl-2 3-dinitro-
@4 R 782 782 1.41 Benzene, 2methyl-1, 3dinitro-
L. R Benzene, 2methyl-1 3-dinitro- 62 | gy
L. ™ Benzene. 2methyl-1 3-dinitro-
5 M 70 713 015 3{4Ntrophenyljpropan-1,2-diamine il { 2 g
§ M €53 728 003 Benzofurazan, Sitro- e SRR T R il
gFRrRos ® ooz Benzene. 2melhory T elhyl 35 dtr- (Text Fi) Soan 1303 (12488 min): 4 Dndatams | < [ 0] ’
t' D zzz:g::gm:m:gmz PlatiText of Search Speotrum /|_ PRI of Search Spectum
g M 847 656 002 Phenol, p-{2nitroviny)- 155
3 M 621 630 000 Benzofurazan, 4itro- 1004
0 M 619 626 000 Benzoic acid, (4-methawy-3nitrophenyljmethyl ester
1M 616 644 000 (3-Ntro-benzyl)phenethyl-amine - 5
2 M 815 623 000 Benzene, 2methyl-4-ntro-1-ntroso- o .
3 M 612 645 000 Benzhydrazide, 3-amino-5nitro- 78
4 M 600 612 0.0 5-Amino-2,4dimethylbenzoic acid ‘:"; T il 132 148 I 1?2 235 250
15 M 597 621 0.00 Phenol, 2-{1-benzotrazolyl}-5-itro- 40 g 1 TFS Gos | 136148 182
6 M 597 604 000 4Methoxy-3nitrobenzyl alcohol, acetate s
g7 M 550 649 0.00 Benzoic acid, Zydroxy-3nitro- 504
L. R Benzoic acid, 2hydroxy-3nitro- &
L R Benzoic acid, 2-hydroxy-3-nitro- 10
L= m Benzoic acid, Z-hydraxy-3-itro-, methyl ester 165
8 M 588 627 000 Benzamide, 3, &-dimethoxy-N-(2-cyancphemy}- 40TB B 00 G20 140 160 180 200 220 240 280
19 M 585 599 0.00 p-Toluenesuffaniamide. aipha-{E-imethylthio)- SH purin-Syi} [<Sean THT (T2 200 i) 2.0 1Hesa o TaTMF=035 RN =0%5 (*Berere Tmetry 2o
20 M 581 598 0.00 1-Nitro-4-propylbenzene [\ _Difference p Head to Tail ,_Si= by Sige ), Subtiacton J 935 935R 91.5P
21 M 581 594 0.00 2:Amine-3 5-dimethylbenzoic acid
2 M 581 588 000 Benzoic acid, 2-ydroxy-4-nitro- 100 165
B M 574 589 0.00 Benzene, T-itro-3-propyl-
3‘; u gg g gx \anmcminwomalamsmama O, P
‘ommic acid, (4-methoxy-3nitrophenylimethyl ester N
2% M 570 666 000 1H-Benzotriazole, 1-benzyideneamino)-
7 M 570 578 0.00 Ethanol, 1-{4itrophenyl)-2{1-bicyclol2.2. Thept-2yijethylamine]- a3
928 M 565 667 000 1,3-Benzodioxole-5-carboxyic acid sl
L. R 1.3-Benzodioxole-5-carboxyic acid 0
L. R 1,3-Benzodioxole-5-carboylic acid & N
L. R 1.3-Benzodioxole-5-carhoxylic acid Il
L= m 1,3-Benzodioxole-5-carboxylic acid, methyl ester o 13 a
L - 1,3-Benzodioxole-5-carboxylic acid, methyl ester 51 106 122
Lo 1.3 S<abonic 2ot bty st dodld b bS] e |
2 M 563 570 0.00 Benzaldehyde. 4-methyl-2nitro- 2 40 60 80 100 120 140 16D 180 200 220 240 26D
< I} ] ’ {mainlls) Benzene, T-methyi-2, Ainitro-
Names /_Structures InLib = 388, Hit List FlotText of Fit_h_Plot of Hit /
Ub Search | OtherSesch |  MNamss |  Compare |  Lbran | MsMs |

Figure A.13: Mass Spectrum and assignment of FSSA propellant 4 GS peak 12.488 minutes
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Figure A.14: Gas Chromatogram of FSSA propellant sample 6




@ ||| 2| [1- 5can 979 (10.151 min): 6.DAdatams LIQI @ ala

[T ST 7 SRS I - Name: Scan 979 (10151 min). 6 Ddatam: ~
100 TV, N/A D& 11908 DE: Ted Fie
# |Lb Match | R.Match Prob. (%) - Comment; §
10 largest peaks:
459991 76195| 44178] 42 2
L. R Nitric acid. ethyl ester 235 19] 43 15| 250 14 233 1
L, M Nitric acid, sthyl ester Synomyms:
2 M 627 787 129 1.2.3 Fropanetriol, 1nitrate no synonyms
3 M 619 820 962 Bthylens giycol, dintrate 50| 7
4 M 616 751 850 1.4 Butanediol, dintrate
g5 R 614 755 784 Nitroglycerin
L. R Nitroglyeerin 7%
L, M Nitroglycerin
g6 R 558 73 451 Nitric acid. propyl ester . s 2 ™
= i L P it
2 M 554 620 092 1.5-Pentanediol, dintrate
9 M 545 687 067 1.2-Propanediol, 3,3 oxyd, tetranitrate 15
g1l R 530 742 0.41 Methy nitrate 100
N M Methy ritrate
oM 503 645 012 1.2-Propanediol, diitrate sl
g2 R 501 587 011 Nitric acid, butyl ester
L. ™ Nitric acid, butyl ester 7
oM 95 6 008 Ethanol, 2-chloro-, ritate e 22 119 151 13 22 434
%M 90 65 007 1.2.3Fropanetriol, 1.3 <intrate 57 |91
5 M 486 619 00s 1.3-Propanediol, 2methyl-2itro-, dinfrate 76
6 M 473 624 0.03 1.3 Propanediol, 2methyl-2 fitrooxy)methyl}, dintrate fester) 501
7 M 463 567 00 Pertaenythitol Tetranitrate:
g M 458 520 0.02 Nitroisobutanetriol trnirate 100
19 M 448 540 001 1.2 4 Troxolane 4%
0 M 433 557 0.00 5Methyl-4'hydroxy-2 benzyidene-coumaran-Jone 50 100 150 200 250 300 350 400 450 500
g2l oM 4 56 000 Aostone-D6 [ 373 T T8 T & e o Tl MF=EE2 FMF=T0~—TWie acd iyl ester
L. R Acetone-D6
2 M 408 517 000 Triethylene iycol, moncnitrate
g2 R 401 427 0.0 1.3 Bishydrogmethyllrea 0ol 4
N M 1,3-Bishydroxymethyfures
2% M 401 453 0.0 Cyclotetramethylenetetranitramine
g% R 393 559 000 Hydrazine, methyl-
L. R Hydrazine, methyl-
L R Hydrazine, mathyl- 0
L. M Hydrazine. methyl- ol |l
L= m Hydrazine, n-propiomyl-N-methy- N;
g% R 81 443 0.00 1-Butanol, Jmethyl, ritrate e \0/ \\\o
L m 1-Butanol, 3methyt-, nitrate 7%
7 M 3 43 0.0 3{2-Hydrowy-& methylpheny)-4(2H}-quinazolinone
2 M 368 453 000 1-Nirobiuret
B M 365 473 0.0 1.3 Propanediol, 2 2dimethyl, diitrate s e
g3 M 363 42 000 Carbon disufide - I T R S . T T R Iy
n ] v eplb) Nitic acid, cthyl ester
Mames f_Stuctures InLib = 726, Hit List of H
Ub Ssarch | OtherSearch |  MNames | Compare |  Lbraian |  MsMs |

Figure A.15: Mass Spectrum and assignment of FSSA propellant 6 GS peak 10.151 minutes

@|2s|= | 5| [1- 5can 1200 12,395 mink B0Vt x| @)| [T [ @@
[ IEHE S

s Tt Name: Scan 1250 (12.395 min): 6. D\datar
10 165 MW. N/A ID#: 11309 DB: Text Fie
# | Lb Match | R.Match Prob. (%) - %rlnmezllﬁ .
TIE | 515 B3l W17
LI.: ; . 781201 165 B8l 77 861 64 8| |
2 M 803 824 576 . Zmethyl-1,4initro- o 2 o synonyms.
@? R 778 832 175 . Tmetinyl-2, 3dinitro- 50 ¢
N M ., 1-methyl-2 3-dinitro-
@4 R 762 775 1.01 . 2metiyl-1,3-dinitro-
L. R . 2-methyl-1,3dinitro- g2 s
L. ™ . 2-methyl-1,3dinitro-
5 M 682 703 01 3{4-Nitrophenyljpropan-1,2-diamine y 252 a1
& M 68 6 002 Benaofurazan, Eritre- o b i
R ooz e o {Text F) Sean 1290 (12.395 mink 6 Dhdatams | < [ ] ,
C M Borr, 2 methaey 1 ety 3.5 e, PlotiText of Search 5; Plot of Search Spectum
8 M 628 719 00 Benzofurazan, 4-itro- .
3 M 625 641 001 Benzene, 2methyl-4-ntro-1-nitroso- 100
0 M 616 64 000 Phenol. p-{2sitrovinyi)-
1M 512 655 000 Benzhydrazide, 3-amino-5nitro- o 2
2 M 611 £33 000 Benzoic acid, (4-methoxy-3ntrophenyljmethy ester -
13 M 601 615 0.00 4-Methaxy-3nitrobenzyl alcohol, acetate 4 J 13 -
“ oM 600 641 0.00 (3Nirobenzyl}phenethyl-amine i 217 22 484
15 M 593 631 000 Fhenol, 241 benzotriazolyl} S-nitro- LA | 182
g6 R 593 518 000 Acetophenone. 4"methoy-, cxime 51 118
L. m Acetophenone, & methoxy-, oxime 5H
L- m (EF144-Methaxyphemyl}-N i 63
17 M 591 613 0.00 5-Amino-2 4-dimethylbenzoic acid 10 ]
Q18 M 621 000 144-Nitrophemyljpiperazine 165
L. R 1-4-Nirophenylipiperazine 50 100 150 200 250 300 350 400 450 500
19 M 586 514 0.00 1-Nitro-4-propyibenzens [<Toan TR0 (T S5 ] 5.0 Head o TaT MF=5T2 =325+ Berzers ety 2 A0
2 M 582 606 0.00 Benzene, Titro-3propyl Head to Tail S14945R 912
21 M 580 59 000 Ethanol, 1-{4trophenyi)-21-bicyclo2 2. Thept-2ijethylamine]-
2 M 574 624 0.00 Benzamide, 3,4dimethoxy-N-(2-cyanophery- 10 165
23 M 570 647 000 Isoricotinyfomaldbiscxime
g2 R 567 593 0.00 1.3-Benzodioxole-5-carbowylic acid sl o:
L. r 1,3-Benzodioxole-5-carboxylic acid RN/O
L. R 1.3-Benzodioxole-5-carboxylic acid
L. m 1,3-Benzodioxole-5-camoxyic acid &
L* m 1.3-Benzodioxole-5-carboxylic acid, methyl ester sl
L= - 1,3-Benzodioxole-5<carboxylic acid, methyl ester
L* m 1.3Ber 5-carbonylic acid, tert-buty ylsily ester
2% M 566 588 000 2-Armino-3 S-<limethybenzoic acid
% M 565 587 0.00 p-Toluenesuffonamide. alpha-{6-methylthio)-9H-purin-4i]-
@27 R 563 651 000 Benzoic acid, 2-ydroxy-3-itro-
L. R Benzoic acid, 2hydroxy-3itro-
L. m Benzoic acid, 2rydroxy-3-nitro- -
< n v
[\ Names f_Structures J InLib = 288, Hit List
Ub Ssarch | OtherScarch |  MNemes |  Compae |  Lbraian | MsMs |

Figure A.16: Mass Spectrum and assignment of FSSA propellant 6 GS peak 12.395 minutes
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Figure A.18: Mass Spectrum and assignment of FSSA propellant 6 GS peak 17.005 minutes



B. Appendix — HPLC spectra of propellants
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Figure B.1: HPLC Chromatogram of propellant standard mixture
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Figure B.2: HPLC Chromatogram of FSSA sample 1
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Figure B.13: HPLC Chromatogram of FSSA sample 12
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C. Appendix Mid-Far IR spectra of propellants
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Figure C.7: IR spectrum of FSSA sample 8
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Figure C.28: IR spectrum of Victoria Police sample 279
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Figure C.29: IR spectrum of Victoria Police sample 285
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D. Appendix — LDI spectra of propellants
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Figure D.1: LDI spectrum of propellant solvation solids FSSA sample 1
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Figure D.3: LDI spectrum of propellant solvation solids FSSA sample 3
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Figure D.5: LDI spectrum of propellant solvation solids FSSA sample 6
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Figure D.13: LDI spectrum of propellant solvation solids FSSA sample 14
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Figure D.16: LDI spectrum of propellant solvation solids FSSA sample 17

x1041 137,804

Intens. [a.u.]

1.00

0.75

291.926

bl L

T T T T T T T T T
200 400 600 800 1000 1200 1400 1600
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Figure D.25: LDI spectrum of FSSA sample 9
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Figure D.27: LDI spectrum of FSSA sample 11
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Figure D.31: LDI spectrum of FSSA sample 15
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Figure D.33: LDI spectrum of FSSA sample 17
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Figure D.36: LDl spectrum of stabilizer mixture
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Figure D.37: LDl spectrum of 2,4-DNT
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Figure D.38: LDl spectrum of 2,6-DNT
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Figure D.39: LDI spectrum of 2nDPA
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Figure D.40: LDI spectrum of 4nDPA
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Figure D.42: LDI spectrum of DBP
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Figure D.44: LDI spectrum of EC
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Figure D.45: LDI spectrum of MC
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Figure D.48: LDl spectrum of NnitrosoDPA
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Figure D.52: Negative LDI spectrum of EC



TCTET

660°8S:

i

LYT0Ly—

99T Gy ———==

88'L6T

298°0LT

—
1000

x105

I

E

T
=~
~

"e] “suau|

154

1.0

1800

T
1600

T
1400

T
1200

T
600

miz

Figure D.53: Negative LDI spectrum of NnitrosoDPA
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Figure D.54: LDl spectrum of 4nDPA in ethanol
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Figure D.55: LDI spectrum of DBP in ethanol
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Figure D.56: LDI spectrum of DPA in ethanol
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Figure D.57: LDI spectrum of MC in ethanol
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Figure D.58: LDI spectrum of NnitrosoDPA in ethanol



58

Intens. [a.u.]

J\AJ{A.AM]‘.L uu“.u "

IR
60 65 70 75 80 85 90 95 100

miz

Intens.

0.75

] , .h.“hh .u..mll " L [

nnn

Figure D.59: Negative LDI spectrum of 2nDPA in ehtnaol




9¢8'6¢€T

TYG 2111+

1000

0vE'S06-1-
266598 —
12€°028
29T rLL—

2LTT0L -
e —

GCCeq9

92212907109 —
91295

SO0T'68Y————

LST' LS m

[ZART47 M
2T 66— —n

YZT0SE ILW

TL0'LYT - --160'862
jragars
660°€8T
T T T : T . T : : ;
k) ] ] © < N o
A — o o o o o
['ne] ‘suau|

2000

1800

1600

1400

1200

800

600

400

miz

Figure D.60: Negative LDI spectrum of 4nDPA in ethanol
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Figure D.61: Negative LDI spectrum of DBP in ethanol
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Figure D.62: Negative LDI spectrum of DPA in ethanol
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Figure D.63: Negative LDI spectrum of EC in ethanol
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Figure D.64: Negative LDI spectrum of nitrocellulose in ethanol
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Figure D.65: Negative LDI spectrum of nitroglycerin in ethanol
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Figure D.66: Negative LDI spectrum of NnitrosoDPA in ethanol
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Figure D.67: LDI spectrum of DST group sample A
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Figure D.68: LDI spectrum of DST group sample B
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Figure D.69: Spectrum of DST group sample C



58
N

Intens. [a.u.]

0.8 -

39.123

0.6 -

04

0.2

96.967

Lh I

132.929

l

206.113

(m‘“i‘ Y

.
g
wn
&
JLL

<
S
I
I
=
1)

1

424.224

516.279

+—572.061

—681.310

0.0 T

Figure D.70: LDI spectrum of DST group sample D
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Figure D.71: LDI spectrum of DST group sample A in ethanol
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Figure D.72: LDI spectrum of DST group sample B in ethanol
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Figure D.73: LDI spectrum of DST group sample C in ethanol
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Figure D.74: LDI spectrum of DST group sample D in ethanol



