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2  2F: Dodecanole] ethylene oxide(EQ)$} isopropylene oxide(PO)% Ztzb 5, 108 A Rylsim, EO £71E¢)

POE PO #7l2o& EOF = ofA] 5, 108 4 ¥71A7] o} FE24EAR #A8A]7 8% Lo|2AHBAAS
g A3stgich. 8%9 sodium poly(oxyethylene, oxyisopropylene) dodecyl ether sulfatee] i3k EO 2 P09 %715 gqls}
7] 3] TAFAAAEtE DY, TR EHAI|FHAHEY, F]‘:i"]ﬂ%k Hd~dedg A3tg. 28z &
AP aldty] sisted 23 Eete) Eptonyl$ o]4dted EO I PO ¥A5+E Faldbgich. o] A3k 34ks)h ukso) #HE 4
HES] FEE 90~96%EH vl F4 42 5 dddh

rlll

Abstract: Eight kinds of poly(oxyethylene, oxyisopropylene) dodecyl ethers were synthesized by adding ethylene oxide
and isopropylene oxide with each 5 and 10 moles alternatively on dodecanol. The addition of EO and PO for eight kinds of
sodium poly(oxyethylene, oxyisopropylene) dodecyl ether sulfates was identified with HPLC, 'H NMR, hydroxy value, and
IR spectrum. In order to verify the sulfation the number of EO and PO molecules was obtained by spectra and Epton meth-

od. The yields of products sulfated by chlorosulfonic acid were 90~96%.
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2.1. Aok gl 717]

]
I ATl dodecanole Jun Sei Chemical

T43E, A7A A23, 1996

A A A2k, chloro sulfonic acidE Janssen Che-
mica(Belgium) Al A|2k& A}43819 3, ethyleneoxide
(EO), isopropyleneoxide(P0O)= Aldrich#| 54|
< AHgshodet
34 A o) A48 $ABESR, f3HY A
oA 7)2ABE-02 A48 benzene, n-hexane
WakoA] EFAeke AMslgdm, AR AH4E
Arglde. u)Z¢ Sun ChemicalH(HF Y74 : 0.73u
m, ¥4 1125em*/g)E, Aart~d £EE 9.
99% 9l & AH&3gith. EOst PO<] 7} ub-g-A4
= autoclavelo| EO2} PO} dAek Flgz 2 #
Aatedn, #AbshE 500ml 37 ZekxadA dRL
2 FAF F e EFHVCAA sk
HeoldrHed e Perkin-Elmer 781 Spectropho-
tometerE AM23ldy, TASAAAZEDHHe
Hewlett Packard 1050& AM4-3t5ieH,
UV 240nmellA &3} qdct.
ZREHA7|EYA2HEH L Varian EM-360 400
MHz NMR Spectrometer2 Al&3lo3 TMSE W%
FEEAZ 53 CDCl £oilely FAstadch.

AE7)=

2.2. Poly (EQ, PO) dodecyl ether gl
2.2.1. Poly (EQ) dodecyl ether gt

10 &3 7h4 wheAAE oebEE 33 A
=, A% AR 427 A 31 AR
AZA7) ZF dodecanol-1 186g (1&)3% FAsh}e
F 04wt% S 3715 5 £5E 140~160CE 714
3ty gt¥g  3~5kg/em’oZ  {AA|7]WA EO
220g (5E)% 440g (108)g ZZ 7lsto] FA7
A AT v RS B4 3 Ao ® F3
32, 719 4347 F st EEES AARL
7}ot Z53he] polyoxyethylene dodecyl ether 2£$
2t

R-0-(EOQ);-H R=dodecyl, pentaoxyethylene
dodecyl ether
R-0-(EO),-H R=dodecyl, decaoxyethylene
dodecyl ether

2.2.2. Poly (PO) dodecyl ether &4

oke] uhlzl zbo] dodecanol-1 186g (1E)x} $+4F
S HEF 04wt%E HHS7]el €3 110~130CE
7h<dslz PO 290g (58)3} 580g (10E)% 7z 7}
o] FAZE wbAZ whe AAES AR 3
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diao Fastan EeEE AAY F A $FR

o] polyoxyisopropylene dodecyl ether 2%-& A4it}.

R-0-(P0);-H R =dodecyl, pentaoxyisopropylene
dodecyl ether
R-0-(P0),,-H R=dodecyl, decaoxyisopropylene
dodecyl ether

2.2.3. Poly (EQ, PO) dodecyl ether &

Poly (EO) dodecyl ether #HAulo® At
pentaoxyethylene dodecyl ether 414.8g 1)
decaoxyethylene dodecyl ether 604.0g (1&)o 4t
$hieE 04wt% S 7k poly (PO) dodecyl
ether dtAupwizl 7o) PO 290g (5E)3} 580g (10
)& 7lated FA17 uE2-A)A poly (EO, PO) dode-
cyl ether 4% 9] HAEE dich.

3 poly (PO) dodecyl ether gHidubyo 2 A
& pentaoxyisopropylene dodecyl ether 493.4g (1
£)3} decaoxyisopropylene dodecyl ether 742.8g (1
)| $ARYEF 04wt%E 78tz poly (EO)
dodecy! ethere] gAdubizl o] EO 220g (53)
440g (102)& 7hsto] FAIZ: wbgA1A LFARLE
Fgo] PO7L HA #7189 poly (PO, EO) dodecyl
ether 459 AAEE Aot

R-0-(EO)s-(P0O);-H R=dodecyl, pentaoxyethy-
lene pentaoxyisopropylene dodecy! ether
R-0-(E0);-(PO),,-H R=dodecyl, pentaoxyethy-
lene decaoxyisopropylene dodecyl ether
R-0-(EO0),-(PO)s-H R=dodecyl,
lene pentaoxyisopropylene dodecyl ether
R-0-(EO),-(P0O),-H R=dodecyl, decaoxyethy-
lene decaoxyisopropylene dodecy! ether

decaoxyethy-

2. 3. Sodum poly (EQ, PO) dodecy! ether sulfate &4

2.2.39 Ao AT 8FY AET b
3} ur-e& AlZich 500ml 37 ZelxFo A8 1E
A F3lo S=el]q) 27|28 AXg 3 As7}b
22 E3}44 chlorosulfonic acid 120g (1.03&)2
A E E5lo] A3 AspstdAA w4 7.
o] W Hi7}A9 Fo&EE= 5¢ /minZE 33, vk
2xE: 30~35CE $AA7]HA  chlorosulfonic
acid7} 20~25%9) ¥ AFHLEE g, us
o #EE o)) ‘v‘]UH chlorosulfonic acid® £9l3t
% A&HA Aa2rtAE FYA7IZ 30£5CE F-A

[o

n‘,

st g e ¢4 291

A7|EA 26~3087 2k wkAlAe12]. 282
uhg AREE WtEE A7 F3AA pH 7T~T75
A9 g 2L 8%

R-0-(CH.CH,0),-(CH,CHO),-SO;Na

Sodium pentaoxyethylene pentaoxyisopropylene
dodecyl ether sulfate (R=dodecyl n=5, m=5, ©|
3} 0505EZ 2F3h)

Sodium pentaoxyethylene decaoxyisopropylene
dodecyl ether sulfate (R=dodecyl n=5, m=10,
o3} 0510EE )

Sodium decaoxyethylene pentaoxyisopropylene
dodecy! ether sulfate (R=dodecyl n=10, m=5,
ola} 1005ER 2F3})

Sodium decaoxyethylene decaoxyisopropylene do-
decyl ether sulfate (R=dodecyl n=10, m=10, °]
3} 1010EZ 2F¢)

CH,
|
R-0-(CH,CHO) - (CH,LH,0) n~-SO0:Na

Sodium pentaoxyisopropylene pentaoxyethylene
dodecyl ether sulfate(R=dodecyl n=5, m=5, o]
3} 0505P= <F3})
Sodium pentaoxyisopropylene decaoxyethylene
dodecy! ether sulfate(R=dodecyl n=5, m=10, °]
3} 0510P= <F3}H)
Sodium decaoxyisopropylene pentaoxyethylene
dodecyl! ether sulfate(R=dodecyl n=10, m=5, ¢|
3} 1005P=2 <}3})
Sodium decaoxyisopropylene decaoxyethylene do-
decy! ether sulfate(R=dodecyl n=10, m=10, ©|
3 1010P& <}3H)

2.4. 913 MM N

1 sYMIA20lED 8| A

2.29) Ao 2 dodecanole]l EO} POE 7

7 5, 102 B71x17) A=¢ EO 2 P09 BilE
Tk phenyhsocyanatei FEAE 9

5ml wt-&Ho A8 < 0.05gS Az 1,2-

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.2, 1996



292 FiR =5z

Table 1. Solvent Composition and Gradient for The
Analysis of EO

F9% -

71

Table 2. Solvent Composition and Gradient for The
Analysis of PO

Solvent Hexane/Methy- « Solvent
Composition lene Chloride IP(A:Q?I(;?)\I Composition H,0 CH,OH IPA
Time(min) (700/300) Time(min)
0 100 0 0 30 45 25
5 100 0 8 30 45 25
35 60 40 30 5 85 10
64 40 60 40 5 85 10
Where ;

*IPA : Iso-propyl alcohol
ACCN : Acetic acid cyanonitrile

dichloroethane 4£#|& < 3m¢ 7}8le] =ql
phenylisocyanate 0.05mé & ¥+=
Bk&7lo Yo &= ok 70°C oA T"VJ % 7}
Al F Yzt

2) 7171274

Algged Mg #dd EO #7hEql
Phenomenex NH,(300 X 3.9mm, 10,um), PO —,—7}%
Ql 739 ACS Cy(250 x 3.9mm, 5pum)E A&3}3 o)
5/\191 2ELT = BEO #7159 Z9-9d= 2ml/min,

BI1E9 A$dE 0.8ml/minZ 33 EO, PO

v:al"l AL4gE o] FAkel 4L Table 1, 29 2t

2.4.2. 3|=2A|7)2% 5

FHEALINE WINPT HAEFAIG 544
[13]¢) w2t $=%4718 744 EO, PO ¥7}% =
2-29] SAYYE YA AR 1ge A2z

o ¥3 Tzl Al SmlE 71g & 3
24715 FAAA 7|5FHolA 95~100CE A7
7} 8} o] o].xq]%_]i}s}giu} NE Lgyulyl = Ty
Z+719] 9
Al 712%“‘40]]&1 1087} 7}035}0:) ‘34*]{ ge T
Y77 @ Eelaz ERRO) BAEL Z3loete
5mlE Ao} ¥i 7}% ESo Homa] 0.IN ®:
05N A ZHE detgdo & AA stk (A A<k :
EzetyaAet Iml). 287 TUg wog T
A1 PE F3tod BAG kL o)z Ald 9§ F]E%—/‘]
713& AAks g

Hydroxyl value={(a-b)N x56.11/S}+C @8]

DEAIRA A AE A E dlRbgde] 2u]Ek(ml)
cAqe A AR E AR 4nlE(ml)

43, A7 A 235, 1996

N : 432§
S:AE3¥(g)
C: 47t

g FAFE

3 M719] H
A7 AR AAELEIIE diAEHFE
SAAREAA FFy[14]el @} sodium poly
(EO, PO) dodecyl ether sulfate] ®}o 2 3HAg
8% 9] 7} AEF ok 4.0~6.0g% HaFstod Bof L3
Al7A 100ml2 k3 oj7dE AHHo=Z 3fgict. 7Y
10mlE 100ml9] sprfole slaAdzled Yu #g
8% gl 25ml, FEZIE 15ml ¥ ¥ 20mlE
o] 0.004M oéi}@g-i‘.g_ou o7 AAstgch. A=A
o Fede W) WA AY 453 o 7
olA oEF EHog 5}_,_ o}g Ao & S04
AHZAA S £EA7(S0:%)5 Akt L[ 15].

C=[(Ax0.004 xfxMw)/{S x 1000
% (10/100)}1x 100 (2)
C:gol e ARG A AgA(S0:%)
ATAAE £8F ool AARTAA
oF(ml)
frgol@AAREAA 3
S: A8k (g)

EED

E299 factor

2.4.4, MAMAHERY

2.2.39 A o2 A% poly (EO, PO) do-
decyl ether 8%3 of7]o] 2.364 Je}d sodium
poly (EO, PO) dodecyl ether sulfate?] gAutio 2
FAA SEE 85 dsle] HdAHE e
Hebg] & o]g-3fe] sl

He

9
242 oo} 2.2.39 BAPY

2.4.5. TREMXT|Z
).

A
Dodecanol & &5 32
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Table 3. Yield Data of Poly (EO, PO) Dodecyl

Table 5. Average Moles of Adding EO, PO for 1mol

Ether Fatty Alcohol
Compound . o Appearance Compound .

(R =dodecy]) Yield (%) (20C) (R=dodecyl) Average EO, PO | Molecular Weight
R-0-(E0),-H >99 Colorless, Liquid R-0-(EO),-H 5.2 415
R-0-(EO),-H >99 White, Solid R-0-(EO).-H 9.5 604
R-0-(P0),-H >99 Colorless, Liquid R-0-(P0O),-H 5.3 493
R-0-(P0O),-H >99 Colorless, Liquid R-0-(P0O),-H 9.6 743

*n=>5, m=10 *n=>5, m=10

Table 4. Yield Data of Sodium Poly (EO, PO) Do-
decyl Ether Sulfate

Compoun Yield (%) (Aiigl‘i/jagzrl‘r:i
0505E 90 Yellow Liquid
0510E 91 Yellow Liquid
1005E 95 Yellow Liquid
1010E 92 Yellow Liguid
0505P 94 Yellow Liquid
0510P 91 Yellow Liquid
1005P 96 Yellow Liquid
1010P 94 Yellow Liquid

8%2) EO, PO 718 22¢ T

=) nllm

MS
222 stz CDCl; &olE AHg-sho} A=
3]

3.1, wie N By
3.1. 1. Poly (EO) U Poly (PO) dodecyl ether &tAZ 1}
AT 9 ethoxylation®} propoxylationo]
B1[16-18]= o] glom Ty oA A3t
$+58 F49 EO, PO =45 Azszn 9l
th B AR HE 2.2.1 W 2.2.29] APy
43}e] poly (EO) dodecyl ether 2%3} poly (PO)
dodecyl ether 2%& Z+7 A3z, 2449 +5
23} Apeol el el Table 30 22 EAsheich.

o
_?,r.?L

.&

3.1.2. Poly (EO, PQ) dodecyl ether &AZ D}

EO, PO/} 242 5, 108 %719 n3 Atz
poly (EQ, PO) dodecyl ether?] 3HAduts$ o] 4sly
EO #71&¢l+ POE, PO #71E«d+& EOF 747 5,
108 o #7127 d. EO, PO #7154 'H NMR
< B3t 1A A ke ¥HET

400

300

Height(mAU)
»
S
S

5 10 15 20 25 30 35
RT{(min)

Fig. 1. HPLC chromatogram of pentaoxyethylene
dodecyl ether.

oo
Mu

o

A
& 4 ssieh

3. 1.3. Sodium poly (EQ, PO) dodecyl ether sulfate &4
7=i-|l.

2.2.39 ZAuEE o]4sted EO, PO ¥7}Ed
FAsE A7 o) E FHAR o, £FEA] A
~Ego %
_l =

@& F3od 7% A= Table 49 2t}

3.2, 9i8 MHES 24
3.2.1. TN SNy R0lE D)) M AH

EO, PO} #7191 AW&AA 9 EO, PO 7 ¥
NHe5 W BTE Lt T o AR Aol
g AAE Jt2aZolEadsE 2AE 4 A
%, i) EO, PO ¥74Ee 2He ohius)
[19] 2 phenylisocyanation A7} & HPLCE o4
st} Aekg ot waba poly (EO) 2 poly (PO)
dodecyl ether?] g4dupylo 2 FAF 49 3=
< HPLC AH#EA 2702 243t HPLC 22
ol 23S Fig 1~4¢] TA)8}c}. o] HPLC =
EvtEIo 2 HE EO, PO 74 ¥7HE4d A
A% =& Ask= Fig. 5~63 o] PO 5, 10%
F7} BobE EO 5, 108¢ #7138 Aol o 45
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4l

5 10 15 20 % 30 %
Height(mAU)

RT(min)

Fig. 2. HPLC chromatogram of decaoxyethylene do-
decyl ether.

Height(mAU)

404

5 10 15 20 25 30 35
RT(min)

Fig. 3. HPLC chromatogram of pentaoxyisopro-
pylene dodecyl ether.

50

40

Height(mAU)
8

5 10 15 20 25 30 35
RT(min)

Fig. 4. HPLC chromatogram of decaoxyisopro-
pylene dodecyl ether.

EXE AT, ol Weile) Bu[20]9} & X

st gloh =¥ RIESE YolE AT HFE ¥

7H24% the Ao o T3 77 Table 59 2o},

AT WHEr= (25

u[o l"ﬁ

X Area)/Area (3)

3.2.2. 3|=EEAND|Z EF
=27 SAL AR 1gg FAEFAIGY &

Aol oA ol Ese o H=EA)7|9 AT

Tdsts, A7 A 23, 1996

60

Area

1 6 11 16 21

Fig. 5. EO moles distribution calculated from HPLC
chromatogram( 1 :Fig. 1 24, 1I . Fig. 2
=4).

25

Area

3 6 9 12 15.
PO mol

Fig. 6. PO moles distribution calculated from HPLC
chromatogram(Ill : Fig. 3 ¥4, N : Fig. 4

=4).

Poly (EO) dodecyl ether, poly (PO) dodecyl
ether, poly (EO, PO) dodecyl ether?] Aulo 2
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Table 6. Hydroxyl Values of Poly(EQ, PO) Dodecyl

CH,

Ether CHy(CH.) \’O‘(CHgCH,O)s’(CH:ICHO)rH
Compound  |Hydroxyl [Molecular| Molecular Weight ~
(R=dodecyl) Value | Weight (HPLC) §
R-0-(E0),-H| 134.0 419 415 3
R-0-(EO),-H 925 | 606 604 :
R-0-(PO),-H| 1148 | 489 493 °
R-0-(PO),-H| 753 745 743
-CH,- Cc-0-C
*n=5, m=10 4000 2500 1500 1000 cm
‘Wave Number

Table 7. Hydroxyl Values of Poly (EO, PO) Dode- Fig. 7. Infrared spectrum of pentaoxyethylene

pentaoxyisopropylene dodecyl ether.

cyl Ether

Compound Hydroxyl Molecular oL

(R=dodecyl) Value Weight CH((CH‘:)"fOf(CH‘CH,O)r(CH,»LZHO)fSOaNa
R O—(EO),‘—(PO)an 85.1 659 2
R-0-(E0),-(PO),- 61.0 921 B
R- 0 -(EO), —(PO)n— 64.2 874 é
R-0- (EIO),,.—(PO)m 49.4 1136 8
R- 0 -(PO),-(EO), - 81.1 692 c
R- 0-(PO). '(EO)m 60.0 936
R-0-(PO )m—(EO)n— 58.0 967 Mo __ coc _
R-0-(P0), -(EO), - 188 1150 e T e

Fig. 8. Infrared spectrum of pentaoxyethylene
S 120 B2l oste) mEAigez
Aeks 3k 23 Table 6, 73 721, HPLCY 3=
E 7)o 2 7 HFEAIeko] v]gk 7]o 2 Ho}
AR 2Eses & 4 sk 3.2.4 Holdau Y
2.2.39 e r ¢4 8% sled EO,

pentaoxyisopropylene dodecyl ether sulfate.

3.2.3. #EMY|9| Hak PO7} 747 52 H718 = A& [R-0-(E0)s-(PO);

AHAEF F)4de Ay FEELZ -H, R-0-(P0O)s~(EO)s-H]2} o171& #AtstAz]l A
7 @A d"AETe] dhF A ndzg =& 8% IR 2"dEdo2 Fig. 7~10¢] EA3%c}.
g ol AREAAE FEEXEA AHFA Fig. 7oA vehd AjdrdEeP L 0-HY A5
a5z, $Edo2Rey APHoR FEHE I Tl 2& F7h 3400~ 35000m ol o] Jehda,

2 FEAFel BF o) FolAARENAES 7} el Late]ng o) C-0-C AFAF g F57}

st 2] dASE A& EA deE 2 Qo 1100cm™ "ol 4] 745} L‘PE}‘*‘:} o] A&F FAks}A]

Eptontﬂ[Zl],_ Lo g gko| 2o Ak 2o A Qe vt AARE zJ_Q]A-])\,gJEEgo] Fig. 8| 4]
2 2 As A8 ubyelel & 4 qgdon Fo € 1240cm™' oA S=09] #|fA - A& 5ol o
£ Folio® AT o 53} FREIFTZ0) g F597F 2, 1030cm oA A -5 A5l
2 AL v AE FLHeE o 3 EYR A F57F don S-09 AFaFo g3 F57F
71% G el Y s SAFAG. o 620cm™' o A oFshA debde g FAF 5+ 4
754”% Table 4 A upep zFo] & AFoA §A4 o =% 3400~35000m“°ﬂ*1 vebt® O-Hej Al
& Hhs AAE 8% did £¥AY] A Ade A% A F57F glofd Ao 2 Hol kg A4
90~96% At 2ol dF FaistE FUAT F Uitk

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.2, 1996
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CH,
1
CHy(CH,),-0-(CH,-CHO);-(CH,CH,0)s-H
® -OH
g
s
3
& ~CH,-
C-0-C
4000 2500 1500 1000 om
Wave Number
Fig. 9. Infrared spectrum of pentaoxyisopropylene

pentaoxyisopropylene dodecyl ether.

CH,
|
CHA(CHy),-0-(CH,-CHO)(CH.CH,0):-S0.Na
£
s
g
3
§
g $=0
=1 (asym.)
“CHr co-c
T T T T
4000 2500 1500 1000 cm

Wave Number
Fig. 10. Infrared spectrum of sodium pentaoxyisopro-
pylene pentaoxyisopropylene dodecyl ether sul-

fate.
r EO,+POs
Ciotu
L CH.(PO)
N 1 CHaCalkyl)
| _4 -CHO-
Y I\
L i 1 1 1 1 1 1
ppm 7 6 5 4 3 2 1

Fig. 1. '"H NMR spectrum of pentaoxyethylene
pentaoxyisopropylene dodecyl ether.

3.2.5. Z2EXI|IZYHAHEY

2.2.39] FAuor A% 824 dg 'H
NMR ~#HEegleo] Azx 0505E, 0510F, 1005P =

sd3e, A 79 A 23, 1996

B

EO,+PO,,

[

i L L 1 1 1 1 1

Fig. 12. '"H NMR spectrum of pentaoxyethylene
decaoxyisopropylene dodecyl ether.

PO,w+EOs

| -~

U

1 I L 1 1 1l 1 1
pom 7 6 5 i 3 2 1

Fig. 13. '"H NMR spectrum of decaoxyisopropylene
pentaoxyethylene dodecyl ether.
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Fig. 14. '"H NMR spectrum of decaoxyisopropylene
decaoxyethylene dodecyl ether.

Table 8. EO, PO moles Estimated by NMR

Molecular Molecular
Compound Data V[\)/:icuht Weight
(R=dodecyl) (NMR) | 8 | (Hydroxyl
(NMR)
Value)
- ;2-(PO),-H| n=4.7 687 659
EO) ,—(PO), - n=238.6 914 921

-(EO)y;-(PO),-H| n=4.38 882 874
EO)J -(PO),-H| n=9.8 | 1172 1136

PO);;-(EO),-H| n=4.8 705 692
-(P0); 3 -(EO),-H| n=10.7| 964 936
-(P0)ys-(EO), - H| n=6.1 1011 967
-(P0)ss-(EO0), - H| n=10.6| 1209 1150
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