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IR, NMR Chart Arrangement.

Following IR Spectrum (Chart) are arranged as follows.

L. Anionic Surfactant
1'11. Salt of Carborylic acid.

IR

1,560cm'1, y c=o, vel1r strong, characteristic,

Al salt, it shift to 1,590cm't, half ester of maleic acid also shift to 1,590cm-1

1. K Stearate (l >t'*tv SK'1)

2. Ca Stearate

3. Al Stearate

4. Na iso Stearate

5. K Oleate

6. Oieic acid TEA salt

7. Na (LL'3) maleate

8. K Stearate (l >t-tv TK-1)

1-12. Alkyl sulfonate

IB
1,180-1,200cm-r, ? s=o, very strongest, very characteristic, little broad.

1,050-1,060cm-1, sharp, middle strong

L,720cayl, in ease, weak, sometime it become doublet.

Compare with other Sulfonate, the peak will be shown in low wave number area.
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1. Na Isethionate

2. Chloro hydroxy propane sulfonate

3. Di hydroxy propane sulfonate

4. Na Butyl sulfonate

5. Na Octyl sulfonate

6. Na n'Lauryl sulfonate

7. K n'Lauryl sulfonate

8. NaAlkylsulfonate (<*Y 7* I' H)

1‐ 13.A■yl awlsu」on曲

IR

l,200cnl・ 1,        νs=0,,very stnongest,very characteristic,little broad.

1,030(1,050,1010)cm■, shalT,middle strong

l,130cln・ 1,     in case,weak,sometime it become doublet.

1,600(1批 le bЮ ad),830cm・ 1(sha印 ,middle strong)are vew stttb,sometime 760cm・ 1

(weaD obseⅣed.

1. Hexylbenzene sulfonate

2. Nonylphenyl sulfonate (NP sulfonate)

3. Na L-Dodecylbenzene sulfonate

4. Ca Dodecylbenzene sulfonate

5. Mg Dodecylbenzene sulfonate

6. DBS'DMC (Lauryl dimethyl amine salt)

7. Di phenyl ether di sulfonate (Dowfax zA'D

8. Benzylaminobenzene sulfonic acid NHa salt

9. Petro sulfonate (AffizpZ *** I., -r I. r: jil- l. K)

NMR

l,DBS‐ Na

2.L‐ DBC

1- 14. Naphthalene sulfonate

IR

1,200cm'1, 1) s=o , very strongest, very characteristic, generally shoulder

peaks observed at higher weave number. Based on SOa substituted position,

absorption at 1,000 to 1,200cm-1 is little bit different, but symmetry observed as
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1,200,1,060,800:770c111・ 1,

1,270,1,240,1,200,1,110,1,060,920,840cm・ 1,

α substituted,1,5‐ di substituted

β substituted,2,6‐ di substituted

■――■>

L. Na o -Naphthalene sulfonate

2. Na B -Naphthalene sulfonate

3. Na 1, S-Naphthalene di sulfonate

4. Na 2, G'Naphthalene di sulfonate

5. Na 2, 7 Naphthalene di sulfonate

1' I 5. Allylnaphthalene sulfonate

IB
Almost same as Naphthalene sulfonate, peak will be little broad.

1,380cm'r is very characteristic for Isopropyl group.

In case Butyl Broup, becagse of Carbonium ion stabilization, Alkyl group will be

Tertiary Butyl.

t. Na tri'isopropyl naphthalene sulfonate (f *fu ) -)vXC)
2. Na di-butyl naphthaletre sulfonate

3. Na di-octyl naphthalpne sulfonate

1‐ 16.Naphthalene suШbnateおmalin condensate.

IR

Essentially same as Naphthalene sulお nate,but the peak will be combined and

beCaFne 3 peaks(1,200,1,100,1,030cnl‐ 1).

The peak l,600cm・ l becaIIle little bit strong.

1. Na Naphthalene sulfonate formalin condensate

2. Ca Naphthalene sulfonate formalin condensate

3. Na Naphthalene sulfonate formalin condensate (r.., ), FH)

4. Na Naphthalene sulfonate formalin condensate k4 f -f -_ 150)

5. Na Naphthalene sulfonate formalin condensate (F +-tv NNO)

6. Na Lignin sulfonate
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1 - 17. Alcqrqflated sulfonate

IR

Essentially, alkoxylation originated peak are mainly observed, y s=o is not so very

clear.

1. NP'5 HPS (wp'S hydroxy propane sulfonate Na)

2. DNP-30 HPS (Di nonylphenyl ethoxylate (gO) hydoroxy propane sulfonate Na)

3. DNP.3O HPS

1'18. Ester sulfonate

IR

l,250cnl‐ l  νs=0, strong, broad, -O-C(O).CHz-SOa1\{, sulfoacetate

'O'C(O)'CH(R)'SOaM, sulfosuccinate

strong broad 'C(O)-O-CHzCH(OB'CHz'SOaM GPS)

strongest

v c=o, weak, Carboxylic acid origin

monoester of sulfosuccinate

1,200cnl・ l  νs=0,

1,740cnl・ l  νc=0,

1,600´νl,620cnl・ 1

1,620cm‐ l  νc=0,

1.iso Stearic acid HPS Na

2.DAHPS‐Na

3. DAPS‐Na

4.COFA‐LA・ E・HPS‐ Na

5. Do123‐ 10 SulおaCetate Na

6.(OL‐ 18.5 su1loacetate Na

7. NP‐ 5 sulfb acetate Na

8.NP・P05 Sulお aCetate Nasulお acetate Na

9.NP‐P3E6Sulお aCetate Na

10,NI)‐ 13 sulfo acetate Na

ll.LL‐ 3 suMo propyl acetate Na

12.

13.Di octyl suMosuccinate Na(ネ オコール SWC)

14.:Di lauryl sul」 :osuccinate Na

15`Bis(Od‐のsulおsuccinate Na

16.Bis(D6123‐ O SulおSuCCintte Na

17.Bis(SL… 1)suMosu∝ inate Na

18.Bis(SL… D suUosuccinate Na

19.Bis(Sof‐50 sulおsuccinate Na
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20。

21.Di(NP… 3)suMosuccintte Na

22.Di(NP‐ 9 suMosuccinate NH4

23_Di(NP‐ D sulLsuccinate ethylene diamine salt

24.Di(NP‐ 5)sulわ succinate Na

25.Di(NP‐ POD suMosuccinate Na

26.Di(NP‐ 10 suMosuccinate Na

27.Di cyclohe,71 sull)succinate Na(AerosolA‐ 196)

NLIR

l. N:P‐ 5 sulfo acetate Na

2. Di octyl sulfosuccinate Na

1-19. Sulphate

IR

L,20A*L,250cm'1 ? s=o, strong, broad, Ester sulfonate

L,2L0-L,240cm'l 'y s=o, strong, broad, Sulphate

1,200cm'1 v s=o, strong, broad, Alkyl sulfonate

In case Sulphate that contains Phenyl Sroup, the peak ( r, s=o) observed in more high

wave number (-20cm'l) area.

1.K Laulyl subhate

2.NH4 Lauryl sulphate

3.LL‐3 sulphate Na

4.LL‐5 sulphate Na

5。 D■ 115‐ 3 sulphate Na(NLE9

6. Oxl‐ 3 sulphate Na

7.ML‐ 3 sulphate NH4

8。 ML‐ 3 sulphate TEA

9.K oleyl sulpha縫

10。 Ca Oleメ Sulphate

ll.OL・5 sulphtte Na

12.OL‐ 8 sulphate Na

13.NP・ 3 sulphate NH4

14.NP‐5 sulphate Na

15.NP・5 sulphate NH4(Urea COntaineの
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16。 NP‐ 10 sulphate Na

17.TSP‐ 120 sulphate Na

18.TSP‐ 150 sulphate Na

19.TSP‐200 subhate Na

20.

21.Obic acid sulphate Na

22。 Spermaceti sulphate Na

23.Subhated Ta■ oi methyl esttr Na

24.Pluronic sulphate Na(E010%,P090%,lnw 2,220,EO・ PO‐EO)

NM:R

l.:NP‐6.3 sulfate N:H4

1-20. Phosphate

IR

In case Surfactant, characteristic v p=o was not observed generally. Observed main

peak will be shown as original product before Phosphation.

1/2 LL‐ 5 phosphate Ca

1/3 LL・ 5 phosphate K

1/3 LL‐ 20 phosphate Na

1/2 monO]NP‐ 4 phosphate TEA

1/3 LP cholin

Sof3 phosphate K

NMR

l.TSP‐ EO Phosphate TEA(SK‐ 33SC)

2. Catiol■ic S並ctant
2‐ 111.Short chain Ъtra A■yl

IR

In CaSe ShOFt Chain Tetra alkyl quaternary COimpOund ShOW di」 圧lerent Shi■ ;baSed On

Counter IOns.

１

２

３

４

５

６

７
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Counter Ion Wave nulnber cln‐ 1 Peak Others

Cl 950

C104‐ 1,090

Sharp

N03‐ 1,760

1,380

830 Sharp

HS04‐ 1,200

1,050,1080 Doublet

CH3‐ph‐S03‐ 1,200 Peak will shift to lower

1,010,1040 Doublet wave number than HSO+'

810

690

570

CH3CH2‐ S04 1,230 Peak will shift to higher

1,030 Doublet wave number than HSOa'

920 DOublet

760

(Bu)aN*X", RN.(CHa)X'does not show any shift based on Counter Ions.

1. Tetra methyl ammonium chloride

2. Tetra methyl ammonium nitrate

3. Tetra methyl ammonium tosylate

4. Tetra methyl ammonium hydrogen sulphate

5. Thi ethyl methyl ammonium salt

6. Tbi ethyl methyl ammonium tosylate

7. Tetra ethyl ammonium ethylsulphate

8.

9. Tetra butyl ammonium chloride

10. Tetra butyl ammonium bromide

11. Tetra butyl ammonium iodide

L2. Tetra butyl ammonium hydrogen sulphate

13. Lauryl tri methyl ammonium chloride

14. Lauryl di methyl ethyl ammonium bromide

15. Cetyl tri methyl ammonium bromide

16. Stearyl tri methyl ammonium chloride

17. Stearyl di methyl ethyl ammonium ethylsulphate
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18. Tri octyl methyl ammonium chloride

19. Tri octyl methyl ammonium salt

20. Di lauryl di methyl ammonium chloride

2L.Lauryl tri methyl ammonium mono chloroacetate

NMR

l. 711etra butyl aln.11。 niunl brornide

2. Lauryl tri lnethyl anll■ oniunl ch10ride

2・ 112.Alkyil aryl

m

700ハΨ800cnl・ l   γ cH characteristic t)r containing IBenzyl group nlore]Benzyl group

split the peak to l■ple,Qua■ et,WhenAlkylgroup become longeL γ CE Will mOVe tO

700clnl‐ 1.

1. Tri ethyl beazyl ammonium chloride

2. Tri ethyl benzyl nmmonium bromide

3. Tri butyl benzyl ammonium chloride

4. Lauryl di methyl benzyl ammonium nitrate

5. Cetyl di methyl benzyl ammonium chloride

6. Di benzyl di methyl ammonium chloride

7. TMPDA/Benzyl chloride quaternized

8. Lauryl di benzyl hydroxyethyl ammonium chloride

Nh{R

1. Octyl di methyl benzyi ammonium chloride

2‐ 113.Hydro瑠・ethyl

IR

l.Lau171 di methyl hydЮ 巧′ethyl ammonium perchbrate

2.Lauryl di methyl hydrOxyethyl ammOnium nitrate

Lauryl di methyl hydroxyethyl ammonium salt

Lauryl di methyl hydro4yethyl ammonium DBS

Di lauryl methyl hydro4yethyl ammonium salt (D12M.EO.DBS)

Di lauryI methyl hydroxyethyl ammonium salt (LzNCH*'EO.C1O+)

３

４

５

６

７
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8.

9. Lauryl di hydroxyethyl methyl emmonium chloride

10. Lauryl di hydroxyethyl methyl ammonium perchlorate

11. Lauryl ethyl di hydro:ryethyl ammonium bropide

12. Lauryl tri hydroxyethyl ammonium perchlorate

13. Bis (po1y (10) ethoxylated) lauryl uethyl ammonium chloride

14. Octyl thioethyl di methyl hydroxyethyl ammonium chloride

15. I?i butyl hydroxyethyl ammonium perchlorate

N》IR

l. Bis(hydoxyethyD lauryl dilnethyl anllnOniunl ch10ride

2'12L. Pp'idine

IR

3,000cm'1 y cH hetero ring absorbed in 3,000cm'1, compare withAliphatic
compound, shift move to high wave number side (100-20Ocm-1)

1,210cm'1 y cH as same as normal aromatic ring, absorbed in 1,600 to 1,200cm-1

1,170cm'1

770cm-l y cH very characteristic

62Ocm-I ? cH very characteristie

Benzyl pyridinium chloride

Butyl pyridinium bromide

Lauryl pyridinium chloride

N'methyl piperazine salt

2‐ 122.Morpholille

l,110～ 1,130cnl‐ l  νc=0,  dOublet

(970cm‐ 1)     γ CH
920ハシ930cnl‐ l    γ CII

890ハV900cⅡ l‐ l   γ CII

850cln‐ l       γ CII
Coimpareゝ zith Pyridine derivative, γ CH Will be move to hlgh、 vave nurnber side

(900cm‐ 1).
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1. Lauryl methyl morpholinium bromide

2. Lauryl ethyl morpholinium ethylsulphate

3. Di methyl morpholinium salt

4- Lauryl hydroxyethyl morpholinium perchlorate

2'L2S.Imidazoline

tR

1. l-hydroxyethyl2'lauryl imidazolin'methyl mono chloroacetate quaternized.

2. 1'hydroxyethyl Z'oleyl imidazoline.di ethyl sulphate quaternized

2‐ 124.0‐xazoline

2‐213.Others.

IR

l.D:MAP‐ LD・ CI13Cl quaterniZed

2.DiMAP‐ SD‐EO+H2P04´

2' 22. Qtatn rnary Phosphonium Compound.

IR

1. Cetyl tri butyl phosphonium bromide

2. Tri phenyl butyl phosphonium bromide

3. Betain

IR

Octyl di lnethyl betain

Laulyl di methyl betain

1 - hydroxyethyl 2'lauryl imidazolinium betain

D》IAP‐ LD hydroxy sulfO betain

２
．

３
．

４
．

５
．

６
．

７
．

８
。

９
．
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4.NoniOコuc Surfadant

4… 11.AnЮxylated Sihcone

IR

BeSide typical peak such as norlnal NbniOnic surfactant,

844 cnl・1, ν si.。 ,sharp,Iniddle strOng peak,very stable.

1.Etho】γlattd sihcone(SK‐ 48S,PEG,LL‐ 10)

2. :EthOxylated silicOne(I)s‐ 5211)

3. EthOxylated siltOne(oFX5211)

4.AlkOxylated sihcOne Cilwet 800

5。 EthOxylated s■ cOne(XF)

N&4It

TMS as internal standard was not contained.

1. Ethoxylated sficone (SK-48S, PEG, LL-10)

2. Ethoxylated silicone (DS-bz11)

3. Ethoxylated silieone (OFX5Zlt)

4. Alkoxylated silicone Gilwet 806)

5. Ethoxylated silicone (XF)

4-12. Alcoxylated Modified Phenol

IR, Styrene

700cm'1, sharp, middle strong peak, very stable

1.AlCOXylated Sty町 lphenol(TSP‐EO″0‐EO,CP…80
2.EthOxyl就 ed stywゃhenOl(TsP‐ EO,TSP… 150

3.EthO】げla"d StyrylphenOlお rlnahn condensate(TSPFR‐ 100)

NL□R,Styrene

CH30fPO,CH3 and CH Of Styrylphenyl,CⅡ 2 0fBenZylphenyl are Cleartt diStinCt.

1.EthOxylated StyrylphenOl(TsP‐ EO,TSP50)

2.Alcoxyla"d Stylylphen01(TsP‐ EOPO‐EO,CP‐80)

3.Ethoxylattd stywlphenOlぉ rmalin condensa縫 (TSPFR‐ 10o)

4.Alcoxylated Benzylphen01(TBP‐ 10‐ 120)
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IR,Alkylphend(Nonyl,OctyD

l. Ethoxylated nonylphenol

2.Ethoxylated Octylphen01(585cln・ 1,tripleD

3. Ethoxylated octylphen01 fOrl■ alin cOndensate

NMR, Alkylphenr:i (Nonyi, $et-vl)

Nonyl and Octyl group were clearly distinct, and it looks rather special.

1. Ethoxylated nonylphenol (NP-5)

2. Ethoxyiated octylphenol (OP-8)

3. Ethoxylated octylphenol formalin condensate (OPFR-150)

4… 13.AlkoxyhtedAliphatic alcohol

IR

720cln‐ 1,little broad,weaL more than C6Chain.

1.Ethoxylated higher abohol(TDL‐ 9
2.Ethoxylated higher abohol(LLⅢ 10

3.Ethoxyla“ d hgher alcohol(OL…→

N■′liR

A、lkyl group ofits difibrent origin,branched situation was very clearly distinct.

1. Ethoxylated higher alcohol(TI)L‐ 3)

2. Ethoxylated higher alcohol(LL‐ 10)

3. Ethoxylated higher alcohol(()L‐ 4)

4-14. Ester type Nonioaic surfactant

IR

I,735*I740cm'r, t) c=o; very strong

1. Ethoxylated higher fatty acid (OA-13)

2. Ethoxylated castor oil (COG'12)

3. PoIy oxyethylene sorbitan mono oleate (SMO'20)

4. PoIy oxyethylene sorbitan tri oleate (STO'20)

NMR
l,Ethoxylated higherね tty acid(OA‐ 13)

2.Ethoxylated castor oil(COG‐ 12)

3.Poly oxyethylene sottitan mono oleate(SMO‐ 10)
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4. Poly oxyethylene sorbitan tri oleate (STO'75)
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