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Abstract : The conditions for separation and identification of anionic and nonionic surfactants by thin layer
chromatography were investigated. Polyoxy alkylene-type nonionic surfactants were identified by the distribution
of alkyl chain and alkylene oxide. Various polyoxyethylenated nonyl phenols were easily distinguished by densito-
meter. Some anionic surfactants were identified by R and color, and the mixtures of anionic and nonionic
surfactants were separated. Polyoxyethylenated fatty acid was separated into three parts of diester, monoester
and polyethylene glycol, respectively, and the mixed ratio was determined by densitomer. All the experiments
were carried out in 13—20 minutes, and the length of run was 80mm.
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dAEAL L) o) s1EE 2 FUL Awg
A 2] Abg-o] FABIA Solzt uhek AHBAA 2
FTHRE ¥ A9A 1 AMgEE ZUEta gl

Hlo] 24 ARSI AR7190 LhA ST A5
7191 polyoxyalkylene & 2 o] 0] glon 1o u) st
HREHQ B John Cross S[1]00 ojs) =& A
gEo] A}, 53] PEZQA 24 7]°] ethylene oxide
(EO) ¢ propylene cxide(PO) &) 3 2 B¥E= A

BRYAS A4 % SRS AR 328 4ol
B2 olo] e chekd ¥4 BEEel ALH

T F el ARBAAS W h71Y SAE
W4719 EO $EE 2497 A9 2zrhe e

HE A¥REY, staAzeE 85 (gas chromatog-

raphy, GO) & ol &-5ho] £A45o] e Fo ol 5
EO ¢ EXE =R 2], YL AL

acetic anhydride 9} p - toluene sulfonic acid ©] EFH&
[3] ®+= hydrobromic acid E[4~6] o] &3] gz
AbE dolel ¥ X5 =48 AY E0 9 e Tat
it 344% AA 22 etE 729 (high performance
liquid chromatography, HPLC) & o]-&3 W o g
xquq 2atho) gl Hlo] &4 AMBAAE B4
Aolld A& 7hed dAw FEA 2 WS A7,
8] 23 o] 23} 4% 7] (flame ionization detector)[9],
$heto] 23} 4 7](chemical ionization mass spe-
ctrometry)[10] 59 AZ&7]8 AHgste] A glo]
EO 9 £X5 238 Wy E0 =Y. HAZde
ZAA A A= eL% 78 F(supercritical fluid chro-
o]-&3ted[11~13] A=l glo)
Hlo] 24 AWEAA EO S PO 9 £EE Ao
o, o]& REdME £ A} dojxyt.
g oleld WHERT xZo] folala EAA
o] mhEn] {AuE AH 9= F2nE gy
(thin layer chromatography, TLC) o] o8 &o0] A4

matography, SFC) &

% B0 24 AWSA ] BHYHET wo| By
AT 14~22]. Bruschweiler £[14]S &) 2.0

&4 3 vl 24 AHEAIS R, 7t-S chloroform
Al A 73432 Yonese $[15] 2 Kohler S[16]
& TLC #& AAHe AL Ao 52 24

o2 FolgA AvgyAe) g 74z B
218t t}. Selden £[17]& o) ARVE 229 (pa-

+dseh, A 148 4235, 1990

ol

B e

per chromatography, PC) o 2]§ polyoxyalkylene Al
Hlo] 24 AWTHA ] HHEAL Awdigon
McCoy 511812 Hlol &4 AMEAAN FEA S i
rcular TLC ol 93] 223l EO Y B¥Z 243}

ot =¥ Dauble[19]2 butanol A1S, Favrett 5
[20~22]2 2-butanone A& o]&3da] Az glo]

Hlol &4 AUGGA S EO X2 24319},
dey dukdo g o]E TLC A &S uheh
BeldHE ded g98% AAADE 120— 150mm
RL AN 30708 A% A8H%. &
TolAME AT FHglo] Bt} 21438 FalsHs &
NEAE A7) Yt ofe) Bo) 2 ol &4
3 oHo] 2 AW FaAHS =g,

2. A &

2. 1. A| ot

B A7l AL R EUEL Junsei AFe) =7
Alefols] A go)o] 2Au= e 2o}, 2-buta
none/2-propanol/H.0(75/10/5), benzene/tetrahydro-
furan/methanol/acetic acid(40/40/10/10), 4-methyl-2-
pentanone/acetone/H:0(50/50/3), ethyl acetate/ace-
tone/H:0(50/50/6), ethyl acetate/acetic acid/H.O(75/
15/12), 2-butanone/2-propanol(90/15), chloroform/2-
propanol/methanol(80/8/8). X4 A ol A}-2% bismuth
subnitrate(OBiNOs), potassium iodide(KI), barium ch-
loride(BaCly), ethanol, 14t %4 & ©% Jungei
Akl A A1kl pinacryptol yellow = Aldrich AL<]
AELE 27} 98 % o]t}

2.2, A =2
AT AHEE 2oled B Mol Aue
HAEL BUE AFE2A ooy AUBAAE

polyoxyethylenated nonyl phenol(EO=2—20), poly-
oxy ethylenated lauryl alcohol(EQO=9), polyoxyethyle-
nated sec-alcohol(Cio— Cyiy, EO=9), polyoxyethylena-
ted polyoxypropylenated sec-alcohol(Cio— Ciy, EO=09,
PO=5), polyoxyethylenated oleic acid(EO=9), poly-
oxyethylenated polyoxypropylenated oleic acid(EO=
9, PO=3) Soltt. AlgE Soled Amgygae=
oleic acid sodium salt, sodium sec-alkane sulfonate(Cy,
—Cie), sodium lauryl sulfate, sodium lauryl ethoxyla-
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ted sulfate(EQO=3), sodium linear alkylbenzene sulfo-
nate(Co—Cy) S°lth.

2.3. 7| 7|

A7) 32} Camag AH2] twin through ¥ (100X 200
X 80mm, 200X200X80mm) & AH&-Hom HAAL
Merck AFe] g7} A 60(100X200X0.25mm) & L
A% Ag7t A 60(HPTLC, 100X200X0.25mm) <
Attt AEE AN Yol A& AZ doll= Ca-
mag 8] LINOMAT IV & AF8-3t3aL &8 A5
azvteadL 47 $43] A8¥ densitometer &
72 3)A}e] SCANNER Il & A1-&3tgem 24 S
% 9o EFAZ Wl 2% 7] (atomizer) & A

&3

T

2.4 &

H|

ol HE A A& i A7) 7] YA pinacry-
ptol yellow = 0.1g 3l & 100 = F3A AE
stqch, Hlo] 24 ARG gA Y LMol Dragen-
dorff &2 AMg3tgen, 22E &4 A(L7g9
bismuth subnitrate & 24t 220mé o) Yo F 42
H Kl 40ge 2 100mo] &38lA7 A F 4

B3l o] dojxd BE £ 14 = & ofFE
ol maAFH10ml, £ B(BaCl, S 20g HS =2
23 1¢ 2 3h}) 5mé, ethanol 10 md, A4 1ml &

[l
X X

3

ox,

Rk fr2) B2 AR Aol Bl g

meich A2 EFabe] ARg-stiT

2. 5. MEwy

A7NBE 120 °CollA 15 ¥ AZEA O+

Fe
ol 4} 1.2 20— 120 ug '8 9 RAA A ofeholl A
=

20mm Agel, AREHEE HAS 10mm 7t HES
go] AgAZT AMdae ARAE AHEste] A
Mem2 EIAAL, AHAZE 80mm EE 120
mm 7t HEE o A/EriHe] FAAAA =2
e Ak s, A7 g & dARE
120 °C ol A 10 ©3+ AZAIZE ok, ¥lol&4 A"
ZAA ] 9= Dragendorff 8- £FAA 7t
A58 HES Xerox 3V AL EG S & 5 £ed
A5 densitometer o 213} 500 nm ) 7FAFA O 2
ZA} (scan) A1A A2vtEIHS AU LolA
ARG A 2] 790l pinacryptol yellow &of 2
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& Ao NS A gonz A FELE A
sted 365 nm o AAS ZASAAM AEFE 3
g}, olo]Ad Al densitometer & A3 365
nm ¢ AjHoF FAAZ ARt EITRS AT
3. Zz % nF
3. 1. Hio|2A AHHEAMx el E0Lt PO F7t=

: o g =2

A 2 T AT AHEHE Hlo]ed AR
g ol 3] 2-butanone, benzene, ethyl acetate, 4-
methyl-2-pentanone 5-& 7% 22 3t acetone, 2-
propanol, 22, ¥ ol o] v &2 E¢d LoijAE
olg3ted EO o W& EIE A=stuh
7t gujAlo A Qo HAgEe] A7t Fig. 1

()]

Fig. 1. Separation of nonionic surfactants by EO un-
der various solvent conditions. Sample ; A:
APEO 9, B: AEQ 9, C:SEO 9, D : SEP 9050,
E :FEO 9, F: FEP 9030. Mobile phase ; (a)
2-Butanone/2-Propanol/H>0(75/10/5) : 14min/
80mm, (b) Benzene/Tetrahydrofuran/Metha-
nol/Acetic  acid(40/40/10/10) : 22min/80mm,
(c) 4-Methyl-2-pentanone/Acetone/H>0(50/50
/3) : 15min/80mm, (d) Ethyl acetate/Acetone
/H>0(50/50/6) : 14min/80mm.
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A, AMEIA ] GUALE TH WE BS540
Z vEht o 2 ol 24] (d) & 29 polyoxyethyle-
nated nonyl phenol : A(EO=9, ©]3} APEO9), poly-
oxyethylenated lauryl alcohol : BEO=9, °]3} AEQ
9), polyoxyethylenated sec-alcohol : (Ci,—Cyy, EO=09,
°l3t SE09)& M2 TE T ¥ZI E07t9E
F7hd SEEA SA4Y Aolo 9 Mz gE
R &8 7FAHA v 58 #8] BgS 2y, 4S8
7Hd APEO 9(A) & AEO 9(B) & EO ¥7} &) uje}
ERsHA EejE e, SEO 9C) & HSdde 4z
AbEol ZHA M 9% EEE JIRER BEo] o7t
HA AFE & F AT o e nyYe A
o] FAe) & A7t Aolm AANLu)7} FA0]
W2 fr18uelnz e o wgdow EQO R
7FEF7E S7tEE Al uel YEo jdd Aoz
A9,

Polyoxyethylenated polyoxypropylenated sec-alco-
hol : D(C.—Ciy, EO=9, PO=5, ©]3} SEP 9050) &
AR 4 4 @4 (tailing) & Bt o=
EO 9 £X9 PO & £X7 ZAR B8 3158 0] 7]
g & JeEhd Aoz woln PO Yt BrtE 3e
g9 77 EAolgnxy Agdr,

Polyoxyethylenated oleic acid : E(EQ=9, ©]3} FEO
99 AfeE AA A BEoz JYHolxed 8l
F&-& oleic acid diester, T3t ¥5-2 monoester 7}
EQ #7tg5ol wte} Relsla, ofz) REe vyt
-$-¥ polyethylene glycol ©] 247} 2algg&S & &
AATH.  polyoxyethylenated  polyoxypropylenated
oleic acid : F(EO=9, PO=3, ©]3} FEP 9030) = EO v}
F7kE0] Sl FEO 9E) A Y A A Bioz 2
2 H Ao v POV ¥7MH A7) e ARFoz &
HE o] dojytry,

weby 4 Atee £F 2 EOY PO By
A FE5Hoz 3 A4 44 1B £ A
Aem AAALE (b) & AYdsies 158 oU=
A8 FAlo] 7hEstych,

LR 44

w

. 2. HPTLC #tnte| B|m

dubAel TLC #3 Hwsl7] 913 2oz Ry
£ HPTLC #& WA 22 gzl v
o2 AMEAAET HIFHE 2AEGYG. 1

A7 APEO 9 9+ AEO 9 9] %ol Bgd

i
G

HEel

FA3s 218 A 23, 1990

L=

- 2017

A A FE =AY M. Dauble[19]0] B 118
23} ntArtA 2 AAFoze gubAel TLC
Aol 3k Aol ¥d Holrp gidvh. 237 HP-
TLC #9] 544 FA&5E 2859 %o] He 715

w £
o

A 2§ HZo] vlech,
3. 3. APEO 2| EO FrlEs0 w2 Ee|

&4 #E9 EO 7} 247} 2(A), 6(B), 8(C), 9(D), 12(E),
20(F) E5-7He &l hate] EO o uhe} L)
BEE Fig 29 el (@ &

ethyl acetate/ace-

(@)

(b)

Fig. 2. Separation of APEQO by EO. Sample; A:
APEO 2, B: APEO 6, C: APEO 8, D : APEO
9, E: APEO 12, F : APEO 20. Mobile phase ;
(@) Ethyl acetate/Acetone/H.0(50/50/6) : 30
min/120mm, (b) Ethyl acetate/Acetic acid/H,
0O(75/15/12) : 25min/80mm.

tone/H>0(50/50/6) Al A 120mm Z7HA17] Aatg2 A
H7hESel ©hE BEb & Jehd givh, APEO 2 9

[}
5 %2, o|A-2 Dragendorff WA
BEGAS] AE719 EO 3t gt vhgste] w
B7F 247 Be Agde Ags)
2Tt 2y EO7t 68 ol Rty
dHo] Fg3te] EQ o] XS HA] Toj
o 2= 2 vEeld APEO & 71F 24
24 A 1 By} T YA
(b) = ethyl acetate/acetic acid/H,0(75/15/12) Aol
A 80mm % AN Ao 2 EFguie] =4 W)
ol (@9 2002 120mm HFNAZ ARG 2o
2aE AAT. AMAE 242L 30, 25 B o2 A%
Aol 7bsstrt.
()l et A
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(a)

© (d)

Fig. 3. Chromatogram of APEO by EO. Sample ; (a)
APEO 2, (b) APEO 6, (c) APEO 9, (d) APEO
12. Mobile phase ; Ethyl acetate/Acetic acid
/H20(75/15/12) : 25min/80mm.

EQ ol w& #a mZgnEads IdAckFig 3). &
A o3 Mol BRWEAHY EO #7F B4
Fol Bt vjekstA dofk X& woj2gijlo] 4
Zstgol) AA Ao g oo ugt BFseE AN
= FEisted vlwstr)vt &old At

3. 4. 20|24 AHEMH == 22l

Oleic acid, sodium salt : A(°]3} soap), sodium sec-
alkane sulfonate : B(Cy,—Cy, ©13} SAS), sodium lau-
ryl sulfate : C(°]3} SLS), sodium lauryl ethoxylated
sulfate : D(EO=3, °]3} SLES), sodium linear-alkyl-
benzene sulfonate : E(Co—Cup, ©13} LAS) 2 1 &
FHE(F) € 2-butanone/2-propanol(90/15) Al A A 7N
A% A3} Fig 4 9+ 2T}, pinacryptol yellow £ -&
AHE S ol AlAEAA Sl 365nm & AHejal
o 93 ME tE g uet 189 M-g(16]

Fig. 4. Separation of anionic surfactants. Sample ; A :
Soap, B: SAS, C:SLS, D:SLES, E:LAS,
F : Mixture. Mobil phase ; 2-Butanone/2-Pro-
panol(90/15) : 13min/80mm.

Jebd oz szt okt AARE A
et AU[17] AWEAe] =28 glojx[16] 9
9] 7}A] Lol AWTHAE 41&351(F 138
20) BT & AU

wi B2sg MAsty] fste 4ds TLC
Agst ey AxkA el TLC ol 2t A#e}
o7} giiti16]. 18jm2 A¥kAQ TLC ol 93k
Falo} sl densitometer & AHE3 AZVELH
A9, I A= Fig 501 el SAS 9
LAS 7} 9 83 w9l Ry gkol 9.0 % 133 0|1,
EFE 9L 959 139 9 S R F FHo]
2238 YAk SLS 9} SLES & #5HE9] JHo]
FAMSI EE7h o] R AA] ¥R, HWrHoR
SAS, LAS, SLS(SLES) & soap 2.2 77} #&|€ A
ErEIRES AL F U

el

=3
2 glo

iib)

tlo

3. 5. 20|24 Y H|0|2A HHEAH }
°| 22|
Chloroform/2-propanol/methanol(80/8/8) Al ol X1 H]
ol ARFAA Y Lol ANGIANES AN
A7) A3 Fig. 6) Blo)2 AREEAES] BT R
e 0.74, HIFE2 A3 ol A AHEAAEY

ik
i

=1
=
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Fig. 5. Chromatogram of separation for SAS and
LAS. Sample ; (a) SAS, (b) LAS, (c) Mixture.
Mobile phase ; 2-Butanone/2-Propanol(90/15)
: 13min/80mm.

(@)

Fig. 6. Separation of anionic and nonionic surfacta-
nts. Sample ; (a) A: APEO 9, B:AEO 9, C:
SEO 9, D:SEP 9050, E:FEO 9, F:FEP
9030, (b) A : Soap, B : SAS, C: SLS, D : SLES,
E : LAS. Mobile phase ; Chloroform/2-Propa-
nol/Methanol(80/8/8) : 20min/80mm.

sh3s, A1 A 23, 1990

oA -

Ho
2
ol

R U N R O (N R |
o T

Fig. 7. Chromatogram of FEO 9. Mobile phase ; Ch-
loroform/2-Propanol/Methanol(80/8/8) : 20
min/80mm. Ritio; Diester : 23.6%, Monoes-
ter : 46.1%, Polyethylene glycol : 30.6%.

BT Rk 014 & HolHA oF 208 olujo] A3
27} ol Folzth.

SEP 9050(D) & SEO 9(C) ol ®l&| PO7} 58 3
F QST B3 Ry §he) E% A Vepstr

E3] x]t!]»}x]—;ﬂ Al gl-/dx-“‘l 9(E)‘:‘ ;q\ﬂb\}
diester, monoester, 12| 1 ]‘%‘l’%% polyethylene gl-
yeol 8 Ml EE o2 s Bylgglonz o]E9) de-
nsitometer o &g AZvlE 1Y S Flg. 7°] e
Atk Regkel ZZh 33.0, 782, 974 ©]31, Ho|=A 9

WA dHus 7247 236, 46.1, 306 %9 EFH &L
B o A3 44 £ f851d AAA
B2 2S5 & F o 443,

4.# £

AH ot
%% ol aokd 4 A
1. Chloroform/2-propanol/methanol(80/8/8) 71l A

0124 9 vjo]2 g ARG EFEL B3
5 & FE3te] FFnh, XA AE A A
2] mono, diester, polyethylene glycol ¢ ®]&&
AzutEaY] Foja WA o Tttt
2. vjo] 24 AWFEA S EANE ethyl acetate/
acetone/H0(50/50/6) Z7 A 7]& EAE7} ¥
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wale] AWaAe 272 28 H ethyl ace-
tate/acetic acid/HO(75 : 15 : 12) &1l A EO ¥-7F
242 2R34T

C ol AWFAAL EAA 2-butanone/2-

propanol(90/15) ZZ1el A R, & walo)] o3 A4

2 AT F AU
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