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Figure B.1 Proton NMR spectrum for MSBIMHSO,. The peaks 1-9 indicated, -N-C-CH,-C-

C-S-, -N-C-C-CH,-C-S-, -N-C-C-C-CH;-S-, CH3-N-, -N-CH,-C-C-C-S-, OH, -N-CH-C-N-,-
N-C-CH-N-, and -N-CH-N-, respectively.
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Figure B.2 Proton NMR spectrum for MSPPHSO,. The peaks 1-8 indicated, -N-C-CH,-C-S-,
-N- CH,-C-C-S-, CH3-C-, -N-C-C-CH,-S-, -OH, -N-C-CH-C-N-, -N-CH-C-N-,-and -N-C-
CH-N-, respectively.
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Figure B.3 Proton NMR spectrum for TESPAMHSO,. The peaks 1-6 indicated, CHs-C-, -N-
C-CH;-C-S-, -N-C-C-CHy-S-, C-CH»-N-, -N-CH-C-C-S-, and -S-OH, respectively.

Appendix C

Table C.1 Carbon (C, 12.0107 g/mol), Hydrogen (H, 1.0079 g/mol), Nitrogen (N, 14.0067
g/mol) and Sulfur (S, 32.066 g/mol) percentages in the investigated ILs
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Appendix D

Table D.1 The thermal decomposition of investigated zwitterionic ILs and RTILS

”_ Tdeci 25 (OC)
MPSIM 370
MSPIMHSO, 315
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Appendix E

MBSIM 367.9
MSBIMHSO,4 306
BPSIM 372.8
BSPIMHSO, 323
BBSIM 360.2
BSBIMHSO, 3115
PSP 347.4
SPPHSO, 300.4
BSP 352.7
SBPHSO, 308.3
MPSP 359.8
MSPPHSO, 320
MBSP 350.8
MSBPHSO,4 308
DEMPSAM 328
DEMSPAMHSO4 332.7
DEMBSAM 318
DEMSBAMHSO, 330
TEPSAM 296.8
TESPAMHSO,4 2954
TEBSAM 288.8
TESBAMHSO, 280
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Figure E.1 The effect of different catalysts on the CPO acidity reduction during the
transesterification reactions. 3a = SPPHSO,; 4a = MSPPHSO,; 4b = MSBPHSOy,, 5a =
DEMSPAMHSOQ;, 5b = DEMSBAMHSO4, 6a = TESPAMHSO4, 6b = TESBAMHSO,.
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Figure F.1 The effect of MSPIMHSO, catalyst on the TGs and FFA conversion to ME.
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Figure F.2 The effect of MSBIMHSO, catalyst on the TGs and FFA conversion to ME.
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Figure F.3 The effect of BSPIMHSO, catalyst on the TGs and FFA conversion to ME.
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Figure G.1 Functionalized pyrazolium acidic ILs recyclability for catalyzing the
transesterification of CPO with methanol under their optimal conditions. 3a = SPPHSO,; 4a =
MSPPHSOy; 3b = SBPHSO4; 4b = MSBPHSO,.
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Figure G.2 Functionalized ammonium acidic ILs recyclability for catalyzing the
transesterification of CPO with methanol under their optimal conditions. 3a = SPPHSO4; 4a
= MSPPHSO4; 3b = SBPHSO4; 4b = MSBPHSOA4.
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Figure 1.1 GC standard curves for: (a) TG; (b) DG; (c) MG; (d) Gl.

206



