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Fizure A-1 IR Spectrum of Havoline-A

i
3



Figure A2 'H-NMR Spectrum of Havoline-A : (CDCly)
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Figure A-4 MS-Spectrum of Havoline-A
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Figure A-5 IR Spectrum of Havoline-B
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Figure A-6

'"H-NMR Spectrum of Havoline-B : (CDCly)
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Figure A-7  “C-NMR Spectrum of Havolinc-B :(CDCL + CCly)
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Figure A-8  MS Spectrum of Havoline-B
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Figure A-9 IR Spectrum of Havoline-C
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Figure:A-10  'H-NMR Spzctrum of Havoline-C : (CDCl5)
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Figure A-il  "C-NMR Spectrum of Havoline-C : (CDCI,)
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Figure A-13  GPC Chromatogram cf dialysis residue of Havoline
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Figure A-14 GPC Chromatogram of the purified polymer of Havoline
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Figure A-15 IR Spectrum of pelymer of Havoline



JruTEcmaL

Lﬁfﬁmwﬂmwm

Qw’ﬁﬁ\iﬂ‘i’muﬁ’l?ﬂﬂ’lﬁﬂ

Figure A-16  'H-NMR Spectrum of polymer of Havoline - : (CDCl; + CCly)
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Figure A-17  "C-NMR Spectrum of polymer of Havoline : (CDCI, + CCl,)
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Figure A-18 IR Spectrum of Shell-A .
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Figure A-19 '"H-NMR Spectrum of Shell-A : {CDC'I; +CCly)
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Flgur-:: A-21  MS-Spectrum of Shell-A
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Figure A-20 “C-NMR Spectrum of Shell-A : (CDCl, + CCly)
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Figure A-22 iR Spectrum of Shell-B
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F:gum A-23 ¢ "H-NMR Spectrum of Shell-B : (CDCYL +CCLy)
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Figure A-24  "C-NMR Spectrum of Shell-B : (CDCl + CCl,)
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Figure A-25  MS Spectrum of Shell-B
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Figure A-26 IR Spectrum of Shell-C
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Figure A-27 'H-NMR Spectrum of Shell-C : (CDCl; + CCly)
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Figure A-28  “C-NMR Spectrum of Shell-C : (CDCl, + €Cl,)
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Figurc A-29  MS Spectrum of Shull—t‘
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Figure A-30  GPC Chromatogram of dialysis residue of Shell
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Figure A-31  GPC Chromatogram of the purified polymer of Shell
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Figure A-32 IR Spectrum of polymer of Shell
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Figure A-33 . 'H-NMR Spectrum of polym'r:r of Shell : (CDCI, + CCl,)
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C-NMR. Spectrum of polymer of Shell : (CDCl, + CCl,)
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Figure A-35 IR Spectrum of Superflo-A
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Figure A-36 'H-NMR Spectrum of Svperflo-A : (CDCI, + CCly)
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Figure A-38  MS-Spectrum of Superflo-A
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_Figure A-39 IR Spectrum of Superflo-B
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Figure A-4C . 'H-NMR Spectrum of Superflo-B - (CDCL; +CCly)
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Figure A-41

BC-MMR Spectrum of Superflo-B : (CDCI; + CCly)
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Figure A-42  MS Specirum of Superflo-B
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Figure A-43 IR Spectrum of Superflo-C
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Figure A-44 'H-NMR Spectrum of Superflo-C : (CDCl+CCl,)

611



1] b T
20 180

Figure A-45 "C-NMR Spectrum of Superflo-C : (CDCl, + CCl,)
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Figure A-47  GPC Chromatogram of dialysis residue of Superflo
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Figure A-48 GPC Chromatogram of the purified polymer of Superflo
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Figure A-49 IR Spectrum of polymer of Superflo
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Figure A-50 "H-NMR Spectrum of polymer of Superflo : (CDCly+CCly)
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Figure A-51  C-NMR Spectrum of polymer of Superflo : (CDCI, + CCly)
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Figure A-52 IR Spectrum of PTT-A
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Figure A-53  'H-NMR Spectrum of PTT-A : (CDCl, + CCly)
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Figure A-54 C-NMR Spectrum of PTT-A : (CDCl;+CCl,)
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Figure A-55  MS-Spectrum of PTT-A
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Figure A-57  GPC Chromatogram of dialysis residue of PTT
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Figure A-58  GPC Chromatogram of the purified polymer of PTT
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Figure A-59 IR Spectrum of pelymer of PTT
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Figure A-60 'H-NMR Spectrum of polymer of PTT : (CDCY, + CCly)
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Figure A-61 ""C-NMR Spectrum of polymer of PTT : (CDC, + CCly)

rl



i T I‘*
3 T i “
sl it il
| 1 ; | (i : |
R b ¥ b ot i il LR gl PR LA TTRRW Y | R

SR LTI ik K 1)

Figure A-62  "C-NMR of ZDDP in Havoline : (CDCI; + CCl,)
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Figure A—63 DEPT-135 "C.NMR of ZDDP in Havoline : (CDCI; + CCl,)
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Figure A-64 DEPT-90 “C-NMR of ZDDP in Havoline : (CDCl; + CCl,)
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Figure A-65  MS spectrum of ZDDP in Havoline
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Fi gureA 66 "C-NMR of ZDDP in Helix : (CDCl; + CCly)
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Figure A-67 DEPT-135 "C-NMR of ZDDP in Helix : (CDCl, + CCly)
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Figure A-68 DEP‘I‘ 9¢ PC-NMR of ZDDP in Helix - (Coci, + ccly)
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Figure A-69- MS spectrum of ZDDP in Helix
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Figure A-10 "c-mm of ZDDP in Superflo : (CDCly + CCly)
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Figure A-71 - DEPT-135 C-NMR of ZDDP in Superflo : (CDCl; + CCly)
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Figure A-72 DEPT-90 "C-NMR of ZDDP in Superflo : (CDCl, + CCl,)

Srl



131
L'
b ]
o
s
' i P 149
110
i | et ﬂqni
27
‘ 153164 2 15i'r -l'.'-?'
1Y N el T T
= L w'HI-'-; "’L; ||' |Ln |r? a*[ " By 452405 349505
50 80 100 120 fAo F160  1boU 30 “ox o ! ,.4 1 mr '+ 40”460 4RO 500 520 540 A

‘-

Figure A-73  MS spactrum of ZDDP in Superflo
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Figure A-74 "C-NMR of ZDDPin PTT :(CDCl + CCl,)
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Figure A-75  DEPT-135 PC-NMR of ZDDP in PTT - (Coci, + ccly)
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Figure A-76 MS spectrum of ZDDP in PTT
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Figurs A-77  “C-NMR of ZDDP in PX-15 : (CDCl; + CCl,)

051



AU INENINYINg

4 L)
200 E BT 140 120 100 Ao 4] 40 20 0

Figure A-78 - DEPT-135 "C-NMR of ZDDP in PX-15 : {cbf:l, +CCly)
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Figure A-79 DEPT-90 "C-NMR of ZDDP in PX-15 : (CDCl; + CCly)
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Figure A-80  MS spectrum of ZDDP in PX-15
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Figure  A-81 FT-IR spectra of 1st spet from Shell Helix
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Figure . A-82  FT-IR spectra of 2nd spot from Shell Helix
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Figure A-83 FT-IR spectrum of 3rd TLC spot from Shell Helix
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Figure A- 34 FT-IR spectra of 1st spot from Esso Superflo
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Figure A-85 FT-IR spectra of 2nd spot from Esso Superflo
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.. Figure A-86 FT-IR spectra of 5rd spot from Esso Superflo
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Figure A-87 TT-IR spectrum of 1st TLC spot from PTT
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Figure A-88  FT-IR spectra of 2nd spot from PTT V100
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Figure A-89 F1-IR spectra of 3rd spot from PTT V100
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Figure A-90 FT-IR spectrum of 1sI TLC spot from Caltex Havoline

£91



ammnmumwmaﬂ

Figure A-91 FT-IR spectrum of 2nd TLC spot from Caltex Havoline
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ﬁg,u;ﬂ A-92 FT-IR spectrum of 3rd TLC spot from Caltex Havoline
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