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Figure Al 13c  NMR (CDC13) spectrum of 1,2 -ethanediol
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Figure A2 13c NMR (CDC13) spectrum of 1,2-propanediol
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Figure A3 13c  NMR (CDC13) spectrum of lauric acid
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Figure A4 13c  NMR (CDC13) spectrum of myristic acid



2 0 0  1 8 0  1 6 0  1 4 0  1 2 0  1 0 0  8 0  6 0  ......4 0
PPM

Figure A5 13c  NMR (CDC13) spectrum of palmitic acid
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Figure A6 13c  NMR (CDCI3) spectrum of stearic acid
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Figure A7 13c  NMR (CDC13) spectrum of 1,2 -ethanedilaurate
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Figure A8 13c  NMR (CDC13) spectrum of 1,2-ethanedimyristate
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Figure A9 13c  NMR (CDC13) spectrum of 1,2-ethanedipalmitate
en 
๐ ว



Xi

20T  1 8 0  1 6 0  1 4 0  1 2 0  1 0 0  8 0  6 0  4 0
PPM

Figure A10 13c  NMR (CDCI3) spectrum of 1,2-ethanedistearate
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Figure Al 1 13c  NMR (CDC13) spectrum of 1,2 -propanedilaurate
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Figure A12 13c  NMR (CDCI3) spectrum of 1,2-propanedimyristate



2 00 ' 18 0 ................ 1 6 0 .................1 4 0 ............... 1 20 .........10 0 ................. 8 0 " ............... 60 .......... 40.................... 2 0......................0
PPM

Figure A13 13c  NMR (CDCI3) spectrum of 1,2-propanedipalmitate
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Figure A14 13c  NMR (CDC13) spectrum of 1,2-propanedistearate
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Figure B1 IR spectrum of 1,2-ethanediol
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Figure B2 IR spectrum of 1,2-propanediol
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Figure B3 IR spectrum of lauric acid
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Figure B4 IR spectrum of myristic acid



Figure B5 IR spectrum of palmitic acid ๐)CD
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Figure B6 IR spectrum of stearic acid
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Figure B7 IR spectrum of 1,2-ethanedilaurate



%T
ran

sm
itta

nc
e

4000 3500 3000 2500 2000 1500 1000
____________________________________ W avenum bers (cm-1)

Date: Wed Feb 24 14:57:37 1999 
Scans: 32 
Resolution: 4.000

Figure B8 IR spectrum of 1,2-ethanedimyristate
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Figure B9 IR spectrum o f 1,2-ethanedipalmitate



Figure BIO IR spectrum o f 1,2-ethanedistearate
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Figure B l l  IR spectrum o f 1,2-propanedilaurate
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Figure B13 IR spectrum o f 1,2-propanedipalmitate



Figure B14 IR spectrum o f 1,2-propanedistearate
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Data Collected: là / i /4 2  16:๙0:28 l/e: ๒  tgd
Operator ID: khanit Unsubtracted W eight % (%) : step: 1
Sample ID: Ile
Sample Weight: 2.573 mg
Total Points เก Run: 1201
Comment: Scanning rate 20C/min 40/10 by air

100 -

50 100 150 200 250 300 350 400 450
Temperature (_C)

1 ) Heat from 50 00_c to 450 00_c at 20 00_c/min 22/2/42 11 33.32
๐ ว o

Figure C l Thermogram o f 1,2-ethanedilaurate



Data Collected: 19/2/42 11:37:31 ------- — --------  m/e: me tgd
Operator ID: khanit Unsubtracted W eight % (%) : step: 1

Sample ID: m/e
Sample Weight: 1 933 mg
Total Points เท Run: 1201
Comment: Scannlna rate 20C/min 40/10_b^ ฟ ^ __

1 ) Heat (rom 50 00_C to 450.00_C at 20 00_c/m ln 22/2/42 12 03:37

Figure C2 Thermogram o f 1,2-ethanedimyristate



Data CoHected: 10/5/42 li>:2$:34------------------------------------------------------------------------ --------■----------- ple. pe tgd
Operator ID: Khanit Unsubtfâcted W eight % (%) : step: 1
Sample ID: pie
Sample Weight: 3.469 mg
Total Points เท Run: 1201
Comment: Scanning rate 20C/min 40/10 by air

100

50 100 150 200 250 300 350 400 450
Temperature (_C)

1) Heat from 50 00_c to 450 00_c at 20 00_c/mln 22/2/42 11.11.50
Figure C3 Thermogram o f 1,2-ethanedipalmitate

00ro



Data Collected: l 5 / M i n i o 5 3 0 ------------------------------------------------------------------------ --------1----------- รle: se tgd
Operator ID: khanit บทรนbtracted W eight % (%) : Step: 1
Sample ID: a/e
Sample Weight: 2.386 mg
Total Points in Run 1201
Comment Scanning rate 20C/min 40/10 by air

100 -,

50 100 150 200 250 300 350 400 450
Temperature (_C)

1) Heat from 50 00_c to 450 00_c at 20 00_c/m in 22/2/42 11:13 57 00GJ
Figure C4 Thermogram o f 1,2-ethanedistearate



Data Collected: " f a M r r a r e a s ------------------------------------------------------------------------- --------- -— —  l/p: Ip tgd
Operator ID: khanit Unsubtracted W eight % (%) : step: 1
Sample ID: l/p
Sample Weight: 2.318 mg
Total Points in Run: 1201
Comment: Scannina rate 20C/min 40/10 air

I ) Heat from 50 00_c to 450 00_c at 20 00_c/min 22/2/42 12 48 48
Figure C5 Thermogram o f 1,2-propanedilaurate

CD£



Data Collected: l i/4 M 2  l i f t : » ------------------------------------------------------------------------ — ------------- m/p: mp tgd
Operator ID: khanit Unsubtracted W eight % (%) : step: 1

Sample ID: m/p
Sample Weight: 2.588 mg
Total Points เก Run: 1201
Comment: Scanning rate 20C/min 40/10 b^ air

1) Heat from 50 00_c to 450.00_c at 20 00_c/min 22/2/42 11.25:07 CO ๐ า

Figure C6 Thermogram o f 1,2-propanedimyristate



Data Collected: 1 ฟ พ 2 Iè  4 f2 9 ------------------------------------------------------------------------ p/p: pp tgd
Operator ID: khanit Unsubtracted W eight % (%) : step: 1

Sample ID: p/p
Sample Weight: 2 286 mg
Total Points เก Run: 1201
Comment: Scannlna rate 20C/min 40/10 by air

1 0 0  า

50 100 150 200 250 300 350 400 450
Temperature (_C)

1)Heat from 50 00_c to 450 00_c at 20 00_c/min 22/2/42 11:20 18

Figure C7 Thermogram o f 1,2-propanedipalmitate
C O
๐ 5



Data Collected: •~ ? f/? /4 r9 '4 6 T 4 ------------------------------ s/p: sp.tgd
Operator ID: 
Sample ID: sip

Unsubtracted W eight % (%) : step: 1

Sample Weight: 3.378 mg
Total Points เท Run: 1201
Comment: Air zero 40/10psi/psi

100 T

50 100 150 200 250 300 350 400
Temperature (_C)

450

1)Heat from 50 00_c to 450 00_c at 20.00_c/min 22/2/42 11 05 55
F’igure C8 Thermogram o f 1,2-propanedistearate



A P P E N D IX  D

A n t i f o a m i n g  a g e n t  [8 , 23]

F oam ing , the form ation o f  a stable  d ispersion  o f  a gas in a 
liquid , is com m on occurrence  in chem ical industries. W hich  undesirab le  
foam  can  be a costly  p rob lem  th a t reduces p lan t capacity , causes 
en v iro n m en ta l p ro b lem s and  sa fe ty  h aza rd s , and  raw  m ate ria ls . 
C hem ical add itives to  reduce foam  prob lem  are called  an tifoam  agen ts, 
foam  inh ib ito rs, foam  contro l agents, foam  suppressan ts and air release 
agent. A n tifoam in g  agen ts have m any p roperties in com m on. M ost 
an tifoam ing  agen ts are surface - active m ateria ls, have hyd rophob ic  - 
hyd ro ph ilic  characteris tics w ith in  the sam e m olecu le  and  have very  
lim ited  so lub ility  in the bu lk  liqu id  to  be defoam ed. T able  D1 
dem onstra te  the  foam  destab lilizers and fie ld  o f  applica tions.



Table D1 Antifoaming agents [24]
C om pound
C atego ry

C hem ical
C om pound M anu fac tu rer F ie ld  o f  A p p lica tio n C o n cen tra tio n

A lcoho ls 2 -E th y l-hexan o l (octyl 
a lcoho l)

D odecano l 
D odecan o l and  te tra - 

decano l o r hexadecano l 
( 1 : 1 )

C arb ide  and C arbon  Co. B eet sugar, p ap e r tex tile  
p rin ting , g lue  sp read in g  

F erm en ta tio n  
F erm en ta tion

0 .0 05-1%  

0.8 cm V ft2

D i-isobu ty l carb ino l 
(nony l a lcoho l)

C arb ide  and C arbon  Co. N eu tra liza tio n  o f  w aste  
H 2 ร 0 4 w ith  C a C 0 3, 
paper, p rin tin g  ink, g lue  
w ire  d raw ing  (co n tro ls 
the  foam ing  o f  a soap  
so lu tio n  used  as a 
lub rican t)

0 .5%

๐ ว  
CD



Table D1 (Continued)

C om pound
C ategory

C hem ical
C om pound M an u fac tu re r F ie ld  o f  A p p lica tio n C o ncen tra tion

F atty  acids and

P o ly a lky lene  g lyco ls and 
deriva tiv es (U con. 50- 
H B -6 60 , 50-H B -3520 , 
50 -H B -5100 , L B -525 , 
L B -1145)

N opco  V eg ifa t Y  com -

C arb ide  and C arbon  Co. 

N opco

A n tifo am in g  in ho t 
aq u eo u s so lu tion , 
su sp en d ed  so lids, 
pe tro leu m  oils, and in 
o th er ap p lica tions 

F erm en ta tio n , yeast
fatty  acid  ester posed  o f  a m ix tu re  o f  

long- and  sh o rt-cha in  
fatty  acids

S pan 20 (so rb itan  m ono- A tlas P o w d er Co.

m anu fac tu ring , p ro 
duc tio n  o f  pen ic illin

P h o sp h o ric  acid  p rodu c- 20-40  cm 3 in
luarate)

Span 20 (so rb itan  m ono- 
luarate)

A tlas P o w d er Co.
tion

E vap o ra tio n  o f  aqueous 
m ilk  su g ar so lu tion  

S peed  up  the d ry in g  o f  
egg  w hite

1300 lb o f  
acid  

0 .05%

0 . 1%

c p
o



Table D1 (Continued)
C om pound

C ategory
C hem ical

C om pound_______________ M an u fac tu re r

Span 85 (so rb itan  A tlas P ow der Co.
trio lea te)

T w een  20 (po lyoxy- A tlas  P ow der Co.
e thy len e-so rb itan  
m ono lau ra te )

N opco  K F 27 (a  m ix tu re  o f  N opco  
w ax and  partia l 
g lycerides)

F ie ld  o f  A p p lica tio n  
E vap o ra tio n  step  in the 

co n cen tra tio n  o f  
m o lasses

Y east m anu fac tu re

C oo k in g  o f  soybean  
casein

C ook ing , ev ap o ra tio n  o f  
g lue

F ood  m anu fac tu re

C o n cen tra tio n
0 .002%

1 p in t o f  S pan 
85 in 1000 
gal o f  yeast 
slu rry  

5 ppm

0.0 025%

Paper, tex tile 0 . 1%  (on dry  
w eigh t o f  
the w ood pulp)



Table D1 (Continued)
C om pound
C ategory

A m ines

C hem ical
_______ C om pound_______
N opco  1907 
Isoam yl stearate  and 

d ig ly c o lla u ra te

F atty  acid  este rs o f  
g lyco ls and  po lym erized  
g lyco ls

A lky l este r o f  su lfona ted  
ric ino le ic  acid  

D iam ylam ine

______ M an u fac tu re r
N opco
G lyco  P ro d u c t Co.

N ational

M id -C o n tin en t P e tro leum  
Co.

D earborn

F ie ld  o f  A p p lica tio n  
A nim al g lue  
G as cu ttin g  d u rin g  the 

d rillin g  o f  deep  w ells  
R edu ce  the stab ility  o f  

bub b les
G lue so lu tio n  paper, 

F erm en ta tion , starch  
pastes

L u b rica tin g  o ils

A q u eo u s so lu tion  o f  
w e ttin g  agen ts such  as 
G ard ino l W .A . (a 
m ix tu re  o f  alky l su lfa tes 
o f  a lip ha tic  a lcoho ls
C12 - c,g)

C o n cen tra tio n

0 .05-2%

0 .05-0 .1%

0.02%



Table D1 (Continued)
C om pound C hem ical

C ategory C om pound M an u fac tu re r F ie ld  o f  A p p lica tio n C o ncen tra tion
D i-and  tria lky l am ines D earborn D ye bath , dye pastes, 1 - 2 %

(Cg in each  alkyl g roup) d isch arg e  pastes, tex tile s
A m ides P alm ity lam ino -o ctadecy l- Im peria l B o ile r fro th ing <1  g /gal

cap roam ide  and palm i-
ty lam in ohexadecy l-P -
am inopheny lace tam ide

D istearoy le thy lene-d ia - D earbo rn B o ile r w ater

C 17H 35C O N H  — C H 2 — 
N H C O C ,7H 35

A nti-fo am  N os. 666  and D earborn P ow er p lan t bo ile r
659 (po lyam ides) app lica tion

F o n n u la  N o. 662 (low D earborn T ex tile , p ap e r de te rg en cy
m elting  po in t po lya- app lica tions,
m ide) au tom otive  co o ling

CD
CO



Table D1 (Continued)
C om pound
C ategory

C hem ical
C om pound M an u fac tu re r F ie ld  o f  A p p lica tio n C o n cen tra tio n

C ation ic  su rface-ac tive  
agen ts:

O leic  acid  w ith  
d ie thy lene  triam ine  

O leic  acid  w ith  
e thy lene  d iam ine 

R ice  o il w ith  d i
e thy lene  triam ine  

S oybean  oil w ith  
d ie thy lene  triam ine

N a tio n  _ A n tifo am in g  agen ts

E thers F oam icide  L , F oam icide  
A  (d itertiary  am yl- 
phen o x y e th an o l) in tw o 
p repara tio ns

W yando tte W ash in g  o r c lean in g  
m ach ines, tex tile  p lan ts, 
m erce riza tio n  baths, 
siz ing , k ie r b o ilin g  and 
dyeing  opera tion s, pu lp  
and  p ap er p lan ts , g lue  
and  casein  p lan ts, 
chem ical and d y e s tu ff

0 .025%  starting  
am oun t



Table D1 (Continued)
C om pound

C ategory
C hem ical

C om p ound M an u fac tu re r F ie ld  o f  A p p lica tio n C o n cen tra tio n

P o ly m erized  trie th ano la - P etro lite  C o

p lan ts, p ap e r co a tin g  
m ills, p o w er p lan t 
bo ile rs , cann ery  w astes, 
tanneries , sew age 
d isposa l p lan ts 

A queou s hyp o ch lo rite 25 cm 3/8 0 0 0  gal
m ine

A lk aterge  o  (oxazo line, 
from  oleic  acid  and  2 - 
am ino -2 -m ethy  1-1 ,3- 
p en taned io l)

A lk a terge  c (su b stitu ted  
oxazo line)

C om m erc ia l S o lv en ts  Co.

b leach in g  so lu tion  
C o n tam ina ted  d iese l fuel

F erm en ta tion

F erm en ta tion

10 ga l/  1000 

barre l tank

M ix tu re  o f  5 gal 
each  o f  A lk aterge  
c  and  a w hite  
m inera l o il, in ject 
th is m ix tu re  into



Table D1 (Continued)
C om pound
C ategory

C hem ical
C om pound M an u fac tu re r F ie ld  o f  A p p lica tio n

P hosphate
esters

T ribu ty l pho spha te C om m ercia l S o lven ts Co. M an u fac tu re  and  use o f  
adhesiv es, pap e r, casein  
so lu tions , ink, ru b b er 
la tex , tex tiles

T riocty l pho spha te  
(F lexo l p las tic ize r T oF )

C arb ide  and  C arbon  Co. A lk alin e  c lean in g  baths 
o f  b o ttle  w ashers

Sodium  octyl pho spha te V ic to r Industria l c leaners
D im ethy lan iline G u lf  O il Co. M inera l o ils

P o tassium  trio cty le thy - 
lene d iphosphate

G u lf  O il Co. L u b rica tin g  oil

S terox M onsan to  C hem ical Co. A utom atic  w ash ing  
m ach ine

C o n cen tra tio n  
a 10 ,000-gal tan k  

100-1000 ppm

0 .0 1 -0 .04%  in 
a h igh ly  v isco us, 
refined
P en nsy lvan ia  oil



Table D1 (Continued)
C om pound
C ategory

C hem ical
C om pound M anu fac tu rer F ie ld  o f  A p p lica tio n C o n cen tra tio n

R enex  (po lyoxyethy lene  
este rs o f  m ixed  fatty

A tlas  P ow der Co. A u tom atic  w ash in g  
m ach ine

18%  o f  the 
alky l aryl

acid  and  resin ) su lfona te
M eta llic  soaps S teara tes and pa lm ita tes N a tio n al O il Co. P ap er m ak ing 5%

o f  fatty  acids o f  A1 C a, M g, Z n

A  m ix tu re  o f  10-20 parts 
o f  po lye thy len e  g lycol

N opco
P ap er co a tin g  
P ap er m ak ing , g lue  

so lu tion

1 %

m ono-ester, 100  parts o f  
H 20 ,  and  40  parts  o f
m eta llic  soap 

N opco  1 3 3 3 ,N o p co N opco A nim al g lue, tex tile  w arp 0 .5%
1497, N opco  1497B, 
(a lum inum  stearate) 

A lk ali-m eta l soap W est V irg in ia  P ulp  and  
P ap er Co.

sizing , p rep a ra tio n  o f  
defoam ed  g lue  stock  

P ap er stock

CD
- N i



Table D1 (Continued)
C om pound
C ategory

C hem ical
C om pound M an u fac tu re r F ie ld  o f  A p p lica tio n C o n cen tra tio n

C alcium  salt o f  w ool 
o lein

C opper pa lm ita te , lead 
pa lm ita te

A ng lo -S ax o n  P etro leum  
Co.

L u b rica tio n  oil

L u b rica tin g  oil in a ircra ft 
eng in es

0 .0 1 - 0 . 10%

P otassium  oleate G u lf  O il Co. L u b rica tin g  oil 0 .5%
S oaps o f  a lkali m etals Industria l P a ten ts  Co. D eep  fry ing 0 .0 001 -0 .5 %

Silicones and 
o ther silicon  
m ateria ls

P o lysilixanes

P o ly a lkoxysilo xanes
D iee ty ltris iloxane

D im ethy lpo ly siloxane

G u lf  R esea rch  &  
D ev e lo p m en t Co.

Shell D ev e lo p m en t Co.

L u b rica tin g  oils

L u b rica tin g  o ils A queou s 
system  o il-in -w a te r 
em u lsio ns

H yd ro ca rb o n  oil, w ater- 
in -oil em ulsio ns

0.5 ppm

Dc an tifoam  A D o w -C o rn in g  Co. A dhesives, d is tilla tion  o f  
a lcoho ls, beet sugar, 
chew ing  gum , sk im  
m ilk , so ft d rink  ta llow ,

1 part in 6 m illions 
parts o f  asphalt



Table D1 (Continued)
Compound Chemical
Category Compound Manufacturer Field of Application Concentration

yeast, wine, perfume 
solubilizers, resins, 
varnishes, lacquers, 
soaps, wetting agent, 
pharmaceuticals

Anti Foam 81066 G.E. Solution of soaps and 25-100 ppm
wetting agent 

Phenolic resins 100-500 ppm
Paints
Distillation, fermenta-

25-100 ppm
tion, paper, rubber 
latices

COCD
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