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APPENDICES
Appendix A Onset Point of GM3 Crude Ol
As mention in 4.1, the onset point of GM3 was around 50 vol% c1.

Micrographs of GM3 can be seen is Figure Al. Precipitated asphaltene was in the

circle.

" p
(a) Crude Ol (b) 40 vol% C 7
Sk-t- “Sfc'v ?
(¢c) 45 vol% CT7 ? (d) 50 vol% C7

Figure Al Micrographs showing the pictures of GM3 and precipitant’s solution
effluent of different concentrations.
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Appendix B AH Apparatus Pictures

There were six types of apparatus that we used in this work.
B1 Normal Setup (Uses with CH Crude Oil Experiment)

ConstantJem gerature Water Bath
. ~
/ \
1 10 pm porous frit
I
I

I
Capillary
I

Water ﬁeptang’ i =4 o

Pressure Relief Valve

Relief

Figure BL Asphaltene deposition apparatus (Normal setup: using mixing frit to help
mixing).

B2 Modification 1 (Uses with CH Crude Oil Experiment)

Constant_Ternperature Water Bath
/ll /\

i 10 pm porous trit

Capillary
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Collection

Relief

Figure B2 Asphaltene deposition apparatus (M odification 1:add connecting line).



B3 Modification 2 (Uses with CH Crude Oil Experiment)
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Figure B3 Asphaltene deposition apparatus (M odification 2: pre-filter was added).

B4 Modification 3 (Uses with CH and GM3 Crude Oil Experiment)

Constant Temperature Water Bath

10 ptm
porous frit

Collection

Pressure Relief Valve
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Figure B4 Asphaltene deposition apparatus (Modification 3: connected second
pressure transducer).
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B5 Modification A (Uses with GM 3 experiment)

Constant Temperature Water Bath

10 im
porous frit

¥
Pressure Relief Valve i \
Relief

Figure B5 Asphaltene deposition apparatus (Modification A: removed pre-filter
from connecting tee compares to Normal setup for GM 3).

B6 Modification B (Uses with GM3 experiment)

Constant Temperature Water Bath

I
i
I
I
I

Mixing Tee —»
\

Connecting _ _|)_ ~
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Collection

' (|
Pressure Relief Valve i \\
Relief

Figure B6 Asphaltene deposition apparatus (M odification B: removed mixing frit
from mixing tee compares to Modification A).

For GM3 experiment, the experiments were done with the apparatus which second
pressure transducer was connected, same as Modification 3 (Normal setup for GM3).
Modification A and Modification B contained no frits and only mixing frit
respectively. Both of them counted as fifth and sixth type of this work.
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From equation 6, we need to know the details of every part in apparatus to

calculate the residence time. The properties of our apparatus can be seen in Table B1.

Table Cl Properties of components in apparatus

Properties Frit Connecting line Capillary
Shape Cylinder Cylinder Cylinder
Radius (in) 0.031 0.015 0.005
Long (in) 0.062 2 12
Porosity 0.35 1 1

Example of frit’s residence time calculation:
Residence Time = Porosity * — 1" —
Residence Time =0.35*0 *0-031 »0.062)  -hr 2
5 mL 1 in lem

Residence Time = 0.000215 hr*i"?OjL = 0.773 sec
hr
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