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VA EHEREPIN HE

TR AL > SR TR AEHW) (extract) B2 S MERAIY) » Y i) RESE F
PEZ SO ABAT 2R AT LUS TR — (B s f (4RI S Al i - RN A R AE R A
IEfEMEYIEL (solubilizing agents, A5 IS ER) VAL -
FRELCT A=l (ternary)iB &%) (LAS)IEE BB Ot

Y (Mineral oil) (iR & E&Y7)) FiK M

BEHIRERE (Fatty acid ester) R
Fatty alcohol ethoxylate SR

ER GV eI Rt

HEYRE R SE BRI EEY) R R et & A K M s &
SR EYE B ES B EEIVRESY R ER]N BRI RSN A TR
= hexane/ethyl acetate f55/% - JETEESH EHAY 7 AR R E—PE » R
SrEEREAVEE - R HOR &R -

SEAYITESY BT B IR GINE AT silica gel - (IEAH)Z it sk sk i
A ANMEERFER T H RS = TYIA0AH] (3Pl mldm B EER) -
5 FAE & AR RS S P 438 - hexane, dichloromethane (MC), and methanol.

P.158

V.4.2.4.4 HEEHHE
FHEE P EEY2 7 emulsifiers, co-emulsifiers J% antistatics (spinning preparation

g B MR E &)

P.159
PR E A YIBR G EE MC SR ARET % - FEE 4 P40 methanol
S PIEAE Sephadex LH-20 _F53 » 14381 » S08HRMER S0 *H-NMR 53 »

A IR Eogk & A A i

kg NSRS YRIIEE - R TR THERER:
#P5R/E&%) (Long-chain aliphatic compound)

W% RIE RIFEET4Y) (Ethylene and/or propylene oxide adduct)
FHEEY) (Aromatic compound)

lisThEE (Ester function)

wiiEfE (Phosphoric ester)

HERBEEEThAE (Fatty acid amide function)

Polydimethylsiloxane

No ok~ wbdPE



73Hr HPLC 73

HREA M8 HPLC Syl oA Ee Tty N - DR ple i AR » R e aE 3
LH-20 sy EEfiE s (transesterified) - 2872 o384 BE FHBUA BT AR BV T 20 4T -
Blfsg ek

SR B LA FEIRVEARSE R YErT - W% B B AN [EIRY o Bt - e
YIELEAE LH-20 - HER s E(E - RP 7B R0 M & i -

TE B K HERR.

1. column liquid chromatography (CLC)

2. micro-elemental analysis (C,H,N and heteroatom values)

3. spectroscopic method (*H and *C-NMR, IR spectra, and FD/MS data)



Example No.1

Fatty acid EO adduct (Fatty acid ethylene oxide adduct)

—R A DU =R

1. PEG diester

2. PEG monoester

3. Free PEG

Free PEG [ &R [E & /JR 5 ethoxylate [ffj &4 » Fatty acid polyglycol esters &E & &
Ty BT AERE AT R

*2% PEG200 =Y, 400 £:H di- Kz monoester & Free PEG F4HpHESIAG > h=
A7 B RESIAE 5-m HYEFE ] acetone SRy - free PEG B LA HPLC 2 E 5
JEFERE PEG200 =7 400 - ffi H ol R feaveier I rELUE & » di- K&
monoester t7/2 FHFFEERY 5 3K E & » methanolysis & £ six Lobar RP-8 &+ 47k »
methanolysis FYZEY) &7 free PEG L1 i fatty acid methyl esters.

*5H =51y polyglycol esters (PEG =600) » free PEG 1 4:1{F Lobar RP-8 & 16 di- &
monoesters 47Ef > ester JEESHIFEL methanol %17 transesterification » [i:
methanolysis J& &%) 5]~ 48R4 B 12 4E LiChroprep RP-8 73l » MFEHIAY PEG
b & 47 EEnY fatty acid methyl ester IR » 47T » PEG 1£ RP-8 T LLHEE-/KE
GV EE W L DUE M -

Methanol eluate

According to 'H-NMR spectrur
Fatty acid EQ adduct*

and free PEG?

* Usually mixtures of di- and monoesters DT?E.;'W \ after HPLC
(1) 843 mg v/ bodf
R—CO— 0~ (CH,—CH, —0),— CO—R Diester '“| Peak U) = PEG 400
R—CO0O—0—(CH,—CH,—0),—H Monoester MD”_O_GS‘EV {
" (2) 924 mg /

HO— (CH, —CH, — O}, — H free PEG 1, /

‘ : 5 | PEG

‘ \ ®] @ ;

: . = @

1.1 Lobar®-RP-8 with CH;0H / H,0 85: 15
2. 6 Lobar®-RP-8 with methanol

| \J

AR —CO—0— (CH,— CH, — 0}, — CO —R

Preparative removal of tree PEG: \

R—=CO—0—(CH,—CH,—Q),—H S e T ®™=h
4 6 ~
|

v \
Ne separation possible In contrast, quantitative separation with acetone on 5-m
with methanol on Sephadex LH-20 if PEG 200 or 400 are present as di- and
5-m Sephadex LH-20 monoesters. Higher PEG esters are not separated

l l (1) PEG Diester 570 mg

Methanolysis of the two esters; if inseparable
of the entire mixture

Fig. V.4.2.6.
@ Nim s S  CETOTAL
IEIFES Noromeiat' S3irg Preparative separation

of a methanol eluate on

Lobar® RP-8 with neat

i
i 4 h %—— ) ]fl)(.‘fh;l!)l\l.
|
1 | 8

E 1 I 300 mg

i : PEG 200/400

| | ‘ ®

continued on next page |

Fig. V.4.2.5. Separation of methanol eluates, the polar components of spinning preparations
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Example No.2
'H-NMR $H&MSEEY) (fatty acid & fatty alcohol EO adducts)F2HE T H1ae f57 E 1ER
B BEAEAEY) 0 &7F fatty acid polyglycol esters DL fatty alcohol polyglycol
esters > 4= synthetic fiber spinning preparation i {7 4H % FF emulsifier A& ©

1 EX1 AH[E - 40 RFAM R E R 2 HER Y2 free PEG » BB LAEL ethoxylates &
= I7THE (quantitatively separated) * FEFEE &Y BEF] Sephadex LH-20 B AME M IH
TEVVE S EE > R By ethoxylates —REEIFEN AR > O] BE & i Al el B /B -

{E dextran gel [ F acetone /&F sample 73 BE4E TS 7] BE - ¥4 E monoesters K fatty
EO adduct HYEEY) » diester Foefof IR » BEPEAYEL EX3 #Y ethoxylates
FE{EL > Ay alkylphenol polyglycol ethers (55 OH KikE)fix 4 €2 monoesters R 4T °

HAMNEIT » Z{EE S P ES transesterified » I B F FHEZAE Lobar RP-8
column 478 ° Peak 1 (260 mg)f&E di K monoesters 43FFHY PEG » fR#% HPLC Yt
sl E] %18 PEG600 » [ Peak?2 /&4 & {EHY fatty alcohol polyglycol ether (372 mg) °
Peak3 K% 4 & palmitic J% stearic methyl esters (5355 231 and 286 mg) - fatty alcohol-EO
T4 (adduch)fEH 'H-NMR st o] DS ERERD - SF391Y ethoxylation &£ 5 > 1M
JrEFLHE 2 coconut fatty alcohol HY~FE9%Y > 1.e. Coo-Cu’ &Y - I/ BEFE
AR, (o364 (chromatographic conditions) » 4E4E5HAE V.4.2.7.

oA el DUREE N HIE M E EaYER
=

EEEEY PEG 38 (B 0 E

= (EEHE) D AEE (DL HPLO):

Peakl

#¥ fatty alcohol-EO £T4E#5 ik (B4
#5) » EE (EEMNE) KT
('H-NMR BLKzFH HI cleavage fEE 4
=8 EO):Peak?

¥+ fatty acid methyl ester 475
(preparative) > Eg& (EEME) LI
sy (HPLC Y Tr{E):Peak3 K 4

Methanol eluate

According to 'H-NMR spectrum

Fatty acid- and fatty alcohol EO adduct
Free PEG?*

R —CO— O— (CH,— CH,— 0),— CO—R
R — CO— O— (CH,— CH, — 0),— H
R—0— CH,—CH,—0),—H

HO — (CH, — CH, — 0), — H"*

\j

Removal of free PEG on:
1.1 Lobar®-RP-8with CH,OH/H,0 85: 15
2. 6 Lobar®-RP-8 with Methanol

Y

R — CO—0— (CH,— CH, —0),— CO —R

R—CO—0O— (CH,—CH, —0),— H
R—0O— CH,—CH,— 0),,— H

Methanolysis

from di-
« and monoesters

(1) HO— (CH,— CH, — 0),— H
(@)R—0— CH,—CH,—0O),,—H
‘g)fg) Fatty acid methyl esters

!

6 Lobar® -RP-8, size B, with methanol

@
PC'”-MF” PEGGOOW

* EO adducts generally contain various amount

of free PEG
** It may be a mixture of 2 different PEG if
2 EO adducts of differing EO
degrees are present
Diester
Monoester
Fatty alcohol EO adduct

Free PEG

Fatty acid EO adduct

|
ll‘ [ nzl
‘

_%_Jf\' \V/‘ ’\JL

/\J

-

of fatty acid(s) and fatty alcohol EO adduct.
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Example No.3

FR#E sample AY 1TH-NMR Kz IR Y&&E» [H sample 12 —1{E &7 fatty acid polyglycol esters

PI Rz alkylphenol polyglycol ethers BEEY » LLEETRA » A MifEE

By

TJHE ethylene oxide adducts FEEY) » AIHITATHL - free PEG & 5e#ifig bR -

MR EYIE7A PEG-200 = PEG-400 /Y di & monoesters B

B alkylphenol polyglycol

ethers > JE =Rl o] E 2578 - B 562 DA acetone 7E Sephadex LH-20 575 » B8 >
£ methanolysis 7% » LAFFEELF Lobar RP-8 column 478 » #F dextran gel I » PEG200
8 400 1Y diester & Lh s AR 47T BERY monoesters 5% alkylphenol polyglycol ethers JE &)
U - SEEEAY AR e DL A B B2 4H AR E 7R 7Y Fig. V.4.2.8 4R sample

HYELF BRI _E DT /2 H(2) M % PEG (PEG-free)HY sample RIE RIS BT A
{fll(b) » methanolysis ZEY) Peakl Kz Peak2 HY43#fE » Ril [EIF B 75 [ G @] 0 s

fﬁﬂ);_’&?E{ﬁU °

*FRI - A5 PEG600 2% 1000 HY di B mono-fatty acid esters HER » EMwt A

acetone £ Sephadex LH-20 B lower-ethoxylated fatty acids BB

alkylphenol-EO adducts

478k A methanolysis B LU EEAR IR HEE B WA DA B free PEG
5% free PEGs H]4CEIRI{[E ethoxylates 5578 » FF2 FH methanol #17T methanolysis °

methanolysis FYEEY) &5 B di, monoesters, alkylphenol polyglycol ethers Ei
=1 HE o

methyl esters Il (el FE B T 2

Methanol eluate
According fo 'H-NMR spectrum
Fatty acid and fatty alcohol EO adducts

Free PEG?*
R—CO—0—(CH,—CH,—0),—CO—R ©) Diester
R—CO—0—(CH,—CH,—0),—H N Monoester
< @
R— f_)/ O— CH,— (CH,—0),,—H - Alkylphenol EO adduct

HO— (CH,—CH, —0), andlor HO—(CH,—CH,—0),—H (3 PEG

| |

Removal of free PEG on:
1.1 Lobar®-RP-8with CH,0H/H,0 85: 15
2. 6 Lobar®-RP-8with Methanol

i i Separation '
R—CO—0—(CH,—CH,—0),—CO—R (1 on 5-m Sephadex LH 20
R —CO—0— (CH,— CH, —0),— H with acetone

/~\ \2\
R ':\(\ )» O— (CH,—CH, —0),—H -

| see Fig. V428
Y above left

Separation on 5-m Sephadex LH 20 with acetone

!

see Fig. V428
above right
. __—w Methanolysis |
Peak (1) | | see Fig. v.428

= left and right
Peak (’5\/ % *
6 Lobar®-RP-8 with methanol
Scheme V.4.2.4.  Separation of various methanol eluates on Lobar® RP-8 with methanol/water
85:15 and with neat methanol.

(2) 438 mg
A PEG-Monoester

305mg
PEG-Diester
)

205 mg

Alkylphenol EO adduct
(Dodecylphenol - 9-EO)

1 fatty acid

PEG 400
according
HPLC)

CruoMEQ@
205 mg
Alkylphenol
EO adduct
)
h ="
8 6 4
d)

s methanol eluares.
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Example No.4

'H-NMR [Ez B FH A R E R LN AR UE.: Bthylene/Propylene oxide adduct & long
chain aliphatic

MRSV E BT 5 A RHY Sephadex B _ELUBHEE 7 > HeorBERvES SR A0E
V.4.2.9 Fi7r > 'H-NMR [ _EBEREY Peak 1 Kz 2 /&40 HY polyethylene/polypropylene glycol
W) ARG AR ECE RIS > DA Peak] A AR 4000 1 Peak?2 RIIZY By 2000
K57 T8 > Peak3 RIIAT ELEAY H-NMR [Bl:% £y ELBE40 coconut fatty alcohol polyglycol
ether FEHE -

e i g B B N
Fig. V.4.2.9. CHy —(CHy) 112 — CH; — O— (CH, — CH, — 0) ,— H
I":'r.'|mr,1r|\'|- separanon of n=5§
EQ/PO mixrures and o
ethoxylated of farty On 5-m Sephadex LH-20 with methanol
acid(s) and farry alcohol
EC adduct. e
(1)201mg

(2) 671 mg

(3) 600 mg

Peak (1) EQ/PO adduct, molar ratio  1:6 MW 2 4000
Peak (2) EO/PO adduct, molar ratic  1:1 MW ca. 2000

Peak (3) Fatty alcohol EO adduct:
- Lenght of alkyl chain.......C,5/C,, =coconut fatty alcchol
- Av. degree of ethoxylation ......5-EOQ

{This value can also be determined by Hi cleavage)
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Example No.5

'H-NMR [z T AR .

Fatty acid polyglycol ester » ANEEAI(—CH=CH—)J5e: » DAK fatty acid amide 454 »
FEEETRER - B A B PAME Sephadex LH20 {5 FI FHES S8 » oy B ZEREEL Y B30 5T

% Fig. V.4.2.10 DLk V.4.2.11.
TYEEE N Y B s o BERR R T 5ER:

fRHE 'H-NMR B3 - =R peak 7] LUFE A N HIHI(LERY)/ ) T-456%

*Peakl, 323 mg

=1 fatty acid polyglycol ester Wi H e IGEE S - AHEZHEE (oleic acid) » fig

1BHY PEG THAET MW > 4000
*Peak2, 56 mg

&= fatty acid diethanolamide derivative > —{[ 2-hydroxyethyl B & #7E&{E

*Peak3, 944 mg

& I EE AR L5 Ay > /2 fatty acid diethanolamide

Methanol eluate

Accarding to 'H-NMR spectrum

Fatty acid EQ adduct, amide structure,
and unsaturated alkyl chain

©On 5 m Sephadex LH 20 with methanol

Ethox. 1.4- butanediol dioleate i \J =
[‘\J Ethox. 1.4-butanediol monooleate - 24.4% \
Ethox. 1.4-butanediol I
CH, — CH, — OH n-1
I 2
(2) GHy— (GH,) —C — N—GH, — CH, — 0— CO— (CH,) —CH;,
CH) 4.2%
O] ©)
(3) Diethanolamide mixtureof .
g/ \\L‘f\ |
Cipp+ Cypound /
71.3% { - [ |
o160 T Liae 6 8 | 10 12 ’u 14
.‘ f
PEG 600(1) I . /

Methanolysis

| /

6 Lobar®-RP-8, size B with methanol *

According to "H-NMR spectrum:
Fatty acid diethanolamide

'

Analytical and preparative

Column:

separation can be seen
in Fig.v.4.2.11

5-m Sephadex LH-20: methanol

Amount of sample: 1323 mg of methanol eluate in 40 ml of eluting agent

Detector: Differential refra

ctometer

Fig. V.4.2.10. Preparative separation of polar components of a spinning preparation on Sepha

dex LH-20 with methanol.

®®
CH, — CH, — OH
p
(@) CH; —(CHy) —CO N\
CH, — CH, — 0— CO—(CH;) _, —CH,
®
©®

Fatty acid diethanolamide mixture

|dentical numbering in
both chromatograms

a) Analytical HPLC

®

8,4 ml/min

~ ® ® @ l
@ S

h === T T T T T T T | L T T
16 14 12 10 8 6

b) Preparative separation

i e separati a fatry acid die amide mixture,
Fie. V.4.2.11. Analytical and preparative separation of a tatty acid diethanolamide ¢

peak (3) from the separation in Fig. V.4.2.10 above.



Peak HYFERS
W[E 2 FifTzE > KE4T spinning preparation 5173 & Ay L4 E M > e N ediPE -
72 HPLC 578 Fig.4.2.10 H1#Y peak3 FrtfEsd (£ FigV.4.2.11)
Peakl
Fatty acid polyglycol ester SE&#7 DL transesterified » 1A methanolysis ZE#R1Z]]
FET o e NEEYE ~ DLEHESAT /N TE 45 AY Lobar Li-Chroprep RP-8 &L (size B)
TR REE B - DRSS peakl (R Fig V.4.2.10 [EEBZEHD - DLOHTER
HPLC #s% 5 PEG600 » 8 4% AF Sephadex LH-20 _F4S PN » £& monoesters FHHJERR
diesters BB HERR » 2 FACLL H-K2 "C-NMR 81 FD/MS BFERERT 47 Bl S 2
THIEESR:
Peakl /& ethoxylated 1,4-butanedial I B4 EL PEG600 26 FAHIEINT /3 & » REZ kR
& ethoxylated diol FYH: A —{EFE N » B T ZHY oleic acid methyl esters 4 » /b
2179 lauric, myristic LUz stearic acids t7.2A methyl esters FYPREZ IR » [RlL - BHEL{H
S TS EHY peak ] AMEFEE DL di;monooleate LA FES{EAY ethoxylate Y
ethoxylated 1,4-butanediol HY;EEY) ©
Peak?2
BEZRIL R YME R D 20T Semg > L ET DAL H-NMR BY53477 77 7ARERD 2 fatty acid
diethanolamide T4 (derivative) - A THIGEREZ > W—0FRIA 9 BESLIE
(separation scheme):

/CH_,.—CH:— OH
CH,~(CH,),~CO—N

CH;-CHy—0—CO—(CH,),—CH,

where nisca. 11

nca K& R 11 BfF5IHEYE R 2410 diethanolamide » T4 homologous fatty acids
BT peak3 TERBME T MTHFAERD. ©

Peak3

By TR B RS FTES: peak HY T HEE S HERY > TE BT Hk 45580~ Figd.2.11
AR

Acid amide TJ DAFEHT hydrolysis > BT DA RS PI8LA/K B AR 8E - £y
(peaks) » fXF S1%HYEELL » B]LLAN diethanolamide of myristic acid (peak6) * A
17.5%MEE > ta] AERE F B3R5 » diethanolamide of palmitic 5z stearic acids HY &
#/0 (B 9.7% K 6.7%) » FIERAY 15 wt.-% =75 5 fapkly - Hi i F A A=
fatty acid diethanol amide
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Example No.6
R 'H-NMR [El3t - FEEAT Y5 1 A A fatty acid polyglycol esters BAK.
phosphoric esters A& » LLEEIRZR » FIFFEE(E Sephadex LH-20 73 %&E%EZZ%EEU% +
533 > Phosphoric esters Wi A 2+ 28N HiE2H > RATEMEESE d &
monododecyl esters HYEEY7 > 317 H 2L mono 3¢ di-alkali B84H (Na' or K TR
fEH - 280 > SR EAE dextran gel AV EEINA (BEL > (R AT ETHERT
FIEZ R ERINNIEEE - &7 = {8 £ 2 peak WY EEEERE 1] Fig.V.4.2.12.

Peak] fEH #2735, (elution profile)7& 2K B] fi#EFE By fatty acid polyglycol ester. Fatty acid
ethoxylate NEEAE Sephadex LH-20 _F FHPER T8 - thilZsR » PEG B8y FE K
#2400 > fifEs¥ methanolysis 5z 778 transesterification FEY) A F2 (L N FE&ER -

*PEG %47 Ethoxylated 1,4-butanediol

*Fatty acid fl7: T¥40HM (oleic acid)

Peak2 K 3 £ EAMAY 'H-NMR [El:t_E 2R H: B non-ethoxylated phosphoric esters
FERA{E peak TEF T3S HaféiMs (cation exchange resin) FAVMEGTE S BEET- (alkali
metal ions)FEH - R FR&ERY OH F:EEL diazomethane FHEL L (methylated) » 2L
'H-NMR [EEHEEL . -

Peak?: phosphoric acid didodecyl monomethyl ester

Peak3: phosphoric acid monododecyl dimethyl ester

Remarks

MR SYISE FLE SR (fatty acid polyglycol ester) PR Hi A (antistatic)
(phosphoric esters)

* KBl 47 phosphoric monododecyl HY disodium salt ££;4 78 emulsifier 74F |~ » A
R H R o

Methanol eluate
According to the 'H-NMR spectrum

Fatty acid(s) and phosphoric acid as EO adducts?

On 5-m Sephadex LH-20 with methanol
1 o

Il
l CwH:s”O R—=0= C12H25
O Na* 0

(2) |

h: CiHps O—P O'Na'

R—CO— O— (EO),— (CH,) ,— O— (EO),,— CO—R|
. O Na’
R— CO—0— (E0),— (CH,) ,— O—(EQ),— H || 438 mg ©)
HO—(EO)—(CH,),— O— (EO);— H ‘ gr2mg
‘ 15 ) 423 mg
‘. - ~,,i: :v‘ﬁ\é\ﬁ—},{ — e~ L =
6 8 10 12 14 ‘ 16 18 20 ‘ 22
Methanolysis L ‘*
6 Lobar®-RP-8, size B with methanol Alkali metal cations 'e‘)‘acc? by
H ions on a cation exchanger +
. ethereal diazo methane solution
Peak (1): PEG component: !
ethoxylated 1,4-butanediol . ! \
s According to the 'H-NMR spectrum
Peak (2)... (\5 : Fatty acid component: I?‘: Phosphoric acid didodecyl monomethyl ester

technical-grade oleic acid
(3) Phosphoric acid monododecy! dimethyl ester

Fig. V.4.2 | Preparative separation of a methanol eluate on Sephadex LH-20 and Lobar® RP-8.

Neat methanc \\\.\ ? ¢ mobile phase in both cases
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Example No.7
MR H-NMR Bl AR A W Y& fatty acid LUK alcohols I fatty acid
LLKz alcohols 32 polyethylene glycol 5z polypropylene glycol HYLTA4H) > EEBIIR
6 » FHEREEAE 5 /A RAY Sephadex LH-20 B LT Bt 15 FEEEAER - It
el B, Fig. V.4.2.13 Ay fstE - peakl FIEAY 'H-NMR &5 5] H8H B fatty acid
Polyglycol ester * 1T} peaks 2-7 R A& 1-butanol-EO/PO adducts
Peakl
FEEE (depolymerizing) meyhanolysis BRI T ZIAE TH 78 Lobar LiChroprep
RP-8 glass column (size B)LAFFEZ#ETTE 2778 (quantitative separation). 7EE{F 7>
HERT - IR Y8R free polyethylene glycol (PEG) - {HAIZ fES4IR -

R4 HPLC Frad i - BEHIAY PEG (peak1)E2 PEG1000 AH{EL - peak2 Fz peak3 Al
57 B2 palmitic % stearic acid fY methyl ester 1-butanol-EO/PO 174415 1% M {i# peak
JE1SHERY:

Peak 7 CH;—-(CH,);-0O-(CH,-CH,-0),-CH(CH;}-CH,-OH
Peak 8 CH;—-(CH,),—-O-(CH,-CH,-0),—~(CH(CH;}-CH,-0),-H

fR#%E 'H-NMR EIEEF~ » EO/PO B THIBEFIEREAY (Arrangement of the EO/PO
unit is open) » FEHEI—{E EO 2 PO ¥7T » peaks BV FEELE N > M peak Al

@;\ESZ/I‘ ° Methanol eluate
= According to the 'H-NMR spectrum
Fatty acid EQ or EO/PO and alcohol EO/PO adduct

On 5-m Sephadex LH-20 with methanol

®

Peak (2) - (7) 1-Butanol EO/PO-adduct ca. :

Eeak @ Fatty acid E adduct, PEG > 400 1

Methanolysis —= 6 Lobar®-RP-8, methanol

Peak (D According to HPLC: PEG 1000
Peak (2) methyl palmitate
Peak (3) methyl stearate

Peak (7) CH
3

\
CH, — (CH,) 3 — O— (CH,— CH, — 0),— CH— CH, — OH

Peak (6) CH,4

CH, — (CH,) 3 — O— (CH, — CH, — 0),— (CH—CH,— O);— H

tive separation of a mixture of fatty ac id EO adduct and 1-butanol EO/PO

Fig. V.4.2.13. Prepa

rat
adducr on Sephadex LH-20 with methanol
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V.4.2.4.5 ester oils % emulsifiers B4 8
BIEMHENCRREF (CEEMFEMRRD) - S A FEEL O BEMERRIEEE - SRk
& FH E&ESR8 IHR R IOR R T M 52 Ay » W1[E Fig V.4.2.1 Fr28 » BR 7 HE
HA MC K HEE > BRAEa i MC HliAE 2 & WYL TH conditioned HY silica gel AL
A -
Sample No. 1
FRIBELERG ERE: [LEYE A cthoxylation “EHFE B 2 1Y isotridecanol » F MC it
2 nl {5 Wifld E & 7 BEHv4H 7T -
E—{E4H57:1199 mg 38wt%
55 T {#4H43:172 mg S.4wt%
Methanol: 1780 mg 56.4wt%
TR {lE MC 25780 AF 5 A A Sephadex LH-20 &4 F DL EZ S8t » 1M peaks RIPLE
My 'H-NMR B ESE -
E—(E4H5r: VEFH—E EO unit #Y 1-Cis alcohol F#FZ% i-Cis alcohol
B {@&H sy Bal AR A R{E EO unit BY i-Cs ZEEHHEY)
ORIt &l e 2 = e 2 (-CH-CH-O-) B THY
ethoxylate.
Sample No. 2
FRIB LA e AT S A% fatty acid triglyceride
97 wt%HY sample #z MC 2 HEAMHE T 3% R EE A2 £ Sephadex LH-20
fEA MC B2 EAC 738 - MC HEzPA T o145 R
*Triglycerides: 83 wt%
*Diglycerides: 14 wt%
*Monoglycerides: 3 wt%
Sample No. 3
FRAE BLAE P FTE F: fatty acid monoglyceride
MC HIEIEEEEH 50 wt%iy sample » #E— Y5 B K HESTEEC T V4SS
*Triglycerides: 11 wt%
*Diglycerides: 39 wt%
ik Esit - PEEE M A 2A 50 wt%H fatty acid monoglyceride
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V.4.2.5 Polyester PA 5z polyamide fibers FYZEEY

A EEELAY 75 2 A 22 B residual spinning preparation @ i3 B F1E fiber production
HI R aa S 7 A E - R

*HELRY S S (evaporate)

RN wan=E et WY Ve i i

HE—EbYE > e R R BCE R TSR EY) - e S nE AT fiber
material > &AM H RIATEE &HIZHUT ZAVE BIPK AR - FH EEEaYEE = ARER 7] DL
SRR TR B (irreversible adsorption) » PAURRAIZER H A /& WEmR =] LA
% o

&Rk fiber B ¥4 spinning preparation BT fAIEEET » —R%40 N = EiAT A
i -

V.4.2.5.1 Petroleum ether (4= 7dfk) PA 5. methanol BYZEEY

AR F 074 D B A mEEETRHL > B3 fiber 1EHEE H JEiHZ
% FHEEAEL > ZHHVABIFEEBIZER (steam) i - EERIERCHI - Hhe%
BRI S e P A EE R - MR HRE 7 T 5P A FRAE fiber i L > ffE
Sy AR EE N BT A AR 1Y spinning preparation 43 » A H B ELAE 2 ERARY 00% Y EE
& » REJ 0%HTHEE R B AR ARG EBY 10% » &8 &K fiber HRHY
Oligomers » HERHIEAFIER spinning preparation FH AL S » FI40%G Y
phosphoric esters ZERMEF <8 @B HEE BN HLEY) T A A/ VEGE ethylene
oxide /T4 -

V.4.252 FZEEZERY
B MEEERE e U774 DR BT THY - (HERIFFFAIZEK » LA RRES B
ZEHUPIA oligomers HY)55% » i8R EFRETEA—HFTE A Y E (superfluous)
TrHEE AT ER - 2/ D BRI R A HUPRER ©

LSBT A VAT ED ST polyester fibers _FEEERAY spinning preparation #Ef T
€ » i H. A AE polyamide DLK. glass fibers FHY/DEIHIT-(KET 5%) » it
A2 fiber AW BLE /D BHIREZE spinning preparation S EIHIEY (EMERE
=)
[Almost all the analyses were performed on the residual spinning preparations of polyester
fibers, and only in few cases (ca. 5%) on the extracts of polyamide and glass fibers, 1.e.,
numerous fiber extracts and only few commercial spinning preparations and their
components (qualitative and quantitative)]



P.177

V4253 SEARRSYIHBE

FNHEA [EE SV o EERAT BI85 2E 2 i B5 Y spinning preparation PAK fiber
1 sewing thread Z<tH¥) - AL E SVIHVEEITIER » B BEaiE R Ei s
TR HN LGP EE - 588 fiber 22 Y AE A e ¥ 8 & Sb i 4
et R o B RS PP N $8 T o e BB o -

[The separation of six different mixtures will now be described. These are commercial
spinning preparations and fiber and sewing thread extracts. The complete analytical
procedure for complex mixtures will presented once again for of these separations, but in
condensed form. It is demonstrated that fiber extracts can also be separated directly
without pre-separation, provided that the mixture contains only modestly polar and polar
components.]

P.177

& spinning preparations B3 HT

T EIfES-HY spinning preparation TJ {5 CSERZHHRY Section V.4.2.4.1 Hh$E KA/ B
JRRSBLE ORIV E M E B4 REI T 08 SR &Y LR PR ks Y TE 7> Bl
3% methanolysis & 'H-NMR {EAIHIS AT ELEL 05 538 - BI432] T rEfy4S R
[The commercially available spinning preparation was separated according to the proven
separation scheme as described in Section V.4.2.4.1 and its qualitative and quantitative
composition determined. Pre-separation of the mixture in the order of increasing polarity
and analytical and preparative separations, including methanolysis and 'H-NMR
spectroscopy, gave the following result:]

*Hexane HHE¥) AigE 6%
* S R 2 1H
*EH R ) ERIw &=y x|
O Hexane eluate: Paraffin wax 6%
(mp 38°C)
d Dichloromethane eluate: 2 Phases
Upper phase: Isooctyl palmitate
Is¢ »()LY_\'I stearate 6%
1-Dodecanol 6%

Lower phase: Polydimethylsiloxane

(viscosity 231.4 cSt)

J Methanol eluate: Mixture of emulsifier and antistatic
Coconut alcohol polyglycol ether 35%
(mean dcgrw of L'I]l“\_\ lation: 7 = §)

Phosphoric esters 35%
|\ll~ .”]li H]”n“d(,dt\.}.l oster as

mono- or di-potassium salt)



Polyester fibers BV HEEZEENY) (Petroleum ether extract of polyester fibers)
WA~ 8 spinning preparation » Z2HY (3700 me)HY RSy G A LAY 5 =R
Fede - Al UGS Y EE AR IR Y:

[Like the above commercial spinning preparation, the extract (3700 mg) was pre-separated
in the order of increasing polarity of the components with the following amounts of
eluate:]

*Hexane eluate 23wt%

*Dichloromethane eluate  51wt%

*Methanol eluate 35wt%

e PRl — Al A A Y A i 4E 70 - MC Y& HPLC 70 (5
Section V.4.2.4.3) » R FFECELUET T3 - bR TOPERIF RSN - 04k HPLC R B4k
{RER TR 2T A E -

[The hexane eluate was seen to be a colorless mineral oil fraction of medium viscosity.
The dichloromethane eluate was first subjected to HPLC analysis (see Section V.4.2.4.3)
and then a preparative separation. Apart from the elution times, hardly any differences
were seen between the analytical HPLC and the preparative low-pressure separation. ]
Fig.V.4.2.14 B 1885 mg 1Y MC A2 LA EEE Ry B AHAE 7 (& Lobar LiChroprep
RP-8 THFCIEBAE L size B_FAVELFH 78 - IR EY it R =AY — free fatty
acids > {EHFEFLL ester oils FHIR

[Fig. V.4.2.14 shows the preparative separation of 1885 mg of dichloromethane elute on
six Lobar LiChroprep RP-8 pre-packed glass columns, size B, (25 x 310 mm) with
methanol as mobile phase. The free fatty acids, the most polar components of the mixture,
appear before the ester oils in the eluate. ]

MR Peaks 1--+4 &5 6 > RHME > AR EE T eH A RE T RE -

[The eluates of peaks 1---4 were combined, concentrated, and then reacted with an ethereal
solution of diazomethane. Effervescence of liberated nitrogen betrayed the presence of the
free fatty acid. The resulting fatty acid methyl ester was 1dentified and quantitated by
means of the HPLC spectrum. The preparatively unseparated peaks 5--+7 were
quantitated with the aid of the HPLC spectrum after prior methanolysis. ]

The 'H-NMR spectrum showed the methanol eluate to have the following qualitative
composition:
*Fatty acid polyglycol ester and
*alkylphenol polyglycol ether.
This methanol eluate could not be separated on Sephadex LH-20 with acetone as eluent,
1.e., the PEG component of the fatty acid polyglycol ester mixture 1s >400. The precise
composition of the emulsifier mixture could nevertheless be determined by means of the
proven separation scheme, as seen in Example No. 3, Section V.4.2.4.4.



The final analytical result for the methanol eluate is:

CH,—(CH,),o_1,—CO-0—(CH,-CH.-0) -H, n=13 26.7 wt-%

R@O—{CHE—CH:—D}H—H. n=8 8.3wt%

R = dodecyil

CH, —(CH,) ;p.ip— CO— O— (CH,—CH, — 0),—H, n=13 267 wt-%

'ﬁ] (j; free fatty acids

__®Cm

(@ LREE} Isooctyl esters of:_;:""_

Percentage of total extract
[

; .@cm.

@ 1%

@ 3%

@ 5%

@ 4%

& o

=

6)]

Ea’f J 26%

7

(8) 8%

] 1
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Fig. V.4.2.14. Preparative separation of a dichloromethane eluate on Lobar® Lichroprep™ RP-5
pre-packed glass columns (size B) with neat methanol.

Residual spinning preparation (Polyester fiber extract)

The feasibility of quantitatively separating substance mixtures of differing polarity without
performing stepwise elution with the solvents hexane, dichloromethane, and methanol on
unmodified silica gel 1s demonstrated by the chromatogram in Fig. V.4.2.15. Separation
with a polar mobile phase on RP column packing materials instead of an unmodified silica
gel (normal phase) leads to a reversal of the order of elution of a substance mixture, in
keeping with the name of the column packing material. In the present case, the following
separation conditions were selected:

*The most polar component of the residual spinning preparation to appear in the eluate 1s
the sodium salt of sulfosuccinic bis-(2-ethylhexyl) ester (peak 2). Substances present in



smaller quantities, peals 1 and 3, were not identified. As seen in the chromatogram, the two
peaks each consist of at least two compounds.

*The next constituent of the petroleum ether extract to appear in the eluate 1s the coconut
alcohol-EO adduct, peak4 in the chromatogram. Peaks 2 and 4 are the two most polar
components of the residual spinning preparation. In the case of stepwise elution on
unmodified silica gel, the two constituents of the mixture would be found, quantitatively
yet unseparated, in the methanol eluate.

*Peak 5 and 6, isobutyl palmitate and stearate, respectively, number among the medium
polarity compounds (ester oils = lubricants), which appear in the dichloromethane eluate
on stepwise elution.

*The remaining portion of the extract, 44.2wt%, was desorbed from the hydrophobic
column packing material with dichloromethane. According to HPLC, it was identical with
the known 1sotridecyl palmitate-isotridecyl stearate mixture (isotridecanol is a multiply
methyl branched Ciso alcohol mixture). Ultimate proof for the alcohol component comes
from the 'H-NMR spectrum.

After methanolysis the alcohol —fatty acid methyl ester mixture was separated in
preparative amounts on RP columns and isolated for identification. The two fatty acids
could already be identified on the basis of the elution times of the preparative separation
and ultimately according to the retention times of analytical HPLC.



Pre-packed glass columns: 2 Lobar® LiChroprep RP-8,size B

Mobile phaselflow rate: Methanol, 2 ml/min
Sample: 1135 mg fiber extract
mg wt.-%
O T e L D——————————— 1650 1,3
(2) Na salt of bis-is00Ctyl SUIfO-SUCCINGLE....ooovsvssves 245 ...... 21,8
(3) unidentified .......... e e e s T Qg 0,9
(&) Coconut fatty alcohol 5 EO addUCt .......covseveveee 230...... 20,5
5) ISObUtyl PAIMILALE. ......cooormrirrcmnissicassses s 7 £ SRR 3,6
LG} Isobutyl Stearate...........oecimmrrriinssiinn e A0 6,6
EJ Isotridecyl palmitate/-stearatmixture ......c....coee 495 ... 442
@ Ratio: 30 : 70
-
™ The most hydrophobic components of the residual
residual spinning preparation were removed from
the RP column with CH_CI,
O]
®
{‘—/r - : I ——1—— min
0 60 120 180 240

. I o T T T DEPCR
Fig. V.4.2.15. Preparative separation of a residual spinning preparation on Lobar Lichropref
RP-8.

Sample: petroleum cther extract of a polyester sample.

Complete analysis of a texturizing preparation
Complete analysis of a commercial texturizing preparation from the 1970s is presented

below. It is seen how complex substance mixtures have been separated into their individual
components for many years using simple methods.

As already described in Section V.4.2.4.1, the mixture was first separated into two
major components by stepwise elution according to increasing polarity. None of the
components could be 1solated with hexane, 1.e., the mixture contained neither



