113

/ 0] _

P ] /

- R m n OH

= . .
m=E; 1,2, 3;
R= UNBRANCHED/ BRANCHED, SATURATED/ UNSATURATED

FIG. 1

H*H,0
= P

R m . OR R m

n=1,23 ..
m=0,1,23, ..
R=UNBRANCHED/ BRANCHED, SATURATED/ UNSATURATED

FIG. 2
OH

/

SOsM SOzH

oM OH

\
<

o)
R=UNBRANCHED/ BRANCHED. SATURATED/ UNSATURATED

FIG. 3



2/13

v "Old

ALVIAXOSEVYI FLYNOATINSYATY ‘TLYNOJTNSAXOHAAH )
0 WO

_\,_O\f\/\/\J\F\/\/\/\/

Neos  WeosS
JLVIAX0FYY FLYNOATNSYATV ‘TLNOSINSINIANTY
0 NEOS

WEOS
JLVIAXOGUYI FLYNOSTINSAXONAAH
0 e

_\,_O\F\/\/\JL/\/\/\/\/

WEO'S
JLYVIAXOGHYI FLNOSINSIANINTY

_\,_O\F\/\/\/\J\/\/\/\/

WeO'S
JLVIAXOGUYD ILYNOSINSY4TY
0

NEOS y

EN =\

S3HNLONYLS SFONVYNOSTY HIFHL HO
S3TN33T10N 40 SNOILYNIGINOD ANV 39 NVO 10Nd0Hd

NV
A

(QI0V DINOATNSOYOTHD)
HEOSID
dn YHOM (g T T
WHYM (2
940> (I oV 21310
NOvaw_‘O




Solubilization Ratio (cc/cc)

20
18
16
14
12
10

SO N B~ O o

3/13

[OLEYLALCOHOL 20E0 ]

BASE
SODIUM CHLOROACETATE

¥
| OLEYL 20EO-METHYL CARBOXYLATE I

SILICA SULFURIC
HEAT

| OLEYL CARBOXYLATE SULFONATE MIXTURE |

FIG. 5

AQUEOUS STABILITY= 68,000 ppm TDS

OIL: #1
TEMP.: 110 °C
AFTER 15 DAYS
25% OIL
1,
—/
/]
N
0'd AN
ad N
1A 1
J N
o \
T T~
I ==
20000 40000 60000 80000 100000 120000
TDS

FIG. 6



Solubilization Ratio (cc/cc)

Solubilization Ratio (cc/cc)

20
18
16
14
12
10

O N B~ OO O

20
18
16
14
12
10

O N B~ O

4/13

AQUEOUS STABILITY= 32,000 ppm TDS

OlIL: #1
TEMP.: 110 °C
AFTER 6 DAYS
/ 25% OIL
) 4/0
AN )
N\ /
N
Pal
11
7 L]
// =
OO |
10000 20000 30000 40000 50000 60000 70000
TDS (Brine) (ppm)
FIG. 7
AQUEOUS STABILITY= 64,000 ppm TDS
OlIL: #1
TEMP.: 110 °C
AFTER 2 DAYS
0 25% OIL
N\
N\
\. 7
AN pdS,
A
P4
-
— AN
e ~—
\
1<
1}
10000 20000 30000 40000 50000 60000 70000 80000 90000
TDS (Brine) (ppm)

FIG. 8



Solubilization Ratio (cc/cc)

20
18
16
14
12
10

O N B~ OO o

5/13

AQUEOUS STABILITY= 64,000 ppm TDS

OlIL: #1
TEMP.: 110 °C
AFTER 6 DAYS
\\ 25% OIL
L\ /
\— /
\ L
N\ A
N
N
AN
N
[N
\\
T~
10000 20000 30000 40000 50000 60000 70000 80000
TDS (Brine) (ppm)
FIG. 9

UNSATURATED ESTER I

1) SULFONATION
2) BASE HYDROLYSIS

Y
SURFACANT INCLUDING BOTH
SULFONATE/S AND CARBOXYLATE

FIG. 10




6/13

b Ol

uiw
6¢ 0¢ ord 0z Gl 0l 0
- N Rl O
X7 /,\ 2 T~~~ v \ __ [
\ [
\ “ _ “ -002
. T
\ _ __ L 00V
| L J .
_ _ FUNLXIN FLYNO4INS aIDV 21310 _ [
_ _ 009
_ | .
| _
| ! | .
_ _ 008
| _ [
_ |
| _
_ _ .
| _ -000}
o NaovoEo

WoN



7713

8¢} "9Old vel "old

wdd wdd
0 0Z Oy 09 08 00L Ozk Oyl 09L 08l 002 0 0Z Oy 09 08 00L Ozk Oyl 09L 08l 002

FANLXIN FLVYNO4TNS AIdV J13710 aivaiano



g¢l Old vEL "Old

wdd wdd
_____ 0 b ¢ €& ¥ & 9 L 8 6 0 I ¢ €l vl S o bo¢ € v & 9 L 8 6 0 ¢l €l vl Sl
A

8/13

MALDS _; T Y

FAUNLXIN FLVYNO4TNS AIdV 21310 aivaiano



913

TDS: 68,000 PPM

ULTRALOW IFT TYPE IlI
(MIDDLE PHASE)

FIG. 14



10/13

6L oOl4

uiw
05 o 0¢ 0z 0l 0
L0
_
N
L
__ “ 002
)
i _ _
03v-0302-1A310 J I
___ 0oy
_
|
0302-1A310
009

WoN



L} "9Ol4 91 "9l4

wdd wdd
- 0 L ¢ € ¥ S 9 L 8 6 0L L 0 0L 0Z 0€ OF 0S 09 0L 08 06 0040k} 0ZL0ELOYLOS)

M

11/13

W4040H0T3-A NI 03V-0302-TA310 H, 93Vv-030¢-TA310 Jg)



12113

0¢ 14 0l

e e — e ——

€08-03v-0302-1AT10 \

-02

-0v

-09

-08

-00)

-0}

-0l

WoN



0¢ "9l4 6/ "Ol4

wdd wdd
- 0 L 2 € ¥ S 9 J 8 6 0L | 0 0L 0Z O£ OF 0G 09 0. 08 06 00LOLL0ZLOSLOYLOG)
\ \ 1
= _.
3
T~
NHO0404010-d NI €0S TYNHALNI €0S TYNYALNI HLIM

HLIM 93Vv-0302-1A310 H, 93Vv-030¢-TA310 Jg)



