(F) 87] JFELEFAF 2
YA+ 4 7
1. History
Toeie Soaps) WEE ol &HYY AWBAAME WA 2 FFI o
10,0080 Zo] oj=m glon, o]k AWBAAE (R-DelA e vhe ol
$29 QAT BRY HHEEOIY LAFAFA BFHL YR A oL
5w gl

3 ARG AFE 7129 Soape] R QlE Lime soape) AAHE ofg x|
He AW 4 YA =HYon, 20479 HeBde WA tEo 2 ANE
stAEGY. (-2, &H=2)

F-2.004 Bulgl o] 1918d )] Naphthalene sulfonatel) A Z 7 A2 e
FAARNG YA 19204008 &4 Fatty alcohold] T3} vgo] 1330 ol &
%A Fatty alcohol& o] 2%k Alkyl sulfate (AS), Fatty alcohol, Fatty acid,
Fatty amine®] Poly ethoxylate @ alkyl ethoxy sulfate (AES) o2 WAHEgr},

1958 A e o} 1960 Aol = ABS (Z A )3} LAS (44 )=29] Alkylaryl sulfonate’}
AgEIgon QA AY ADIYAE L5 4.

53] o] 71 Fo) ARG A AdE vFHoeR BHsto WA AEFTA A
2449 dFEel NI WAz AL . (2¥W-1.2,3.4 F=2)

Y 48 nxEd @ AEsEY FAI HA 2 AT LAFAN dF
Heon 1 A3 1368d ) o] F o o] 23S Yo QAo ATE
AlZtet g, Ledods s THsA AVEAAAY JEHAG, vtd=A, Ao
gt 54, AF4% ALk FAHA dHAHo] 2 3=E ARNFAHAAN 27w
.
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E-1 ARBAYAG &2 2o}

7} :@ KR

o

HAND SOAP

LAUNDRY DETERGENTS
SHAMPOO & RINSE
BODY CLEANSER
LIQUID DETERGENTS

TOOTH PASTES

FOOD PRODUCTS
PHAMACEUTICAL PRODUCTS
INSECTICIDES

TEXTILES AND FIBERS
PAINTS

CHEMICAL INDUSTRIES

COSMETICS INDUSTRIAL CLEANERS (METAL,LEATHERS)
:LAS
Synth. Surfactants
Mill.t : Soaps
15 4
1977 1992
28% P
16 %
Household | Personal 10 e
Laundry, Care
Oishwashing,
Other Cleaning
24620 30% Industrial 3300
industrial &institut-
tonal Cleaning,
Process Aids,
Other Industrial Uses
$6%
2530 54
‘000 Metric Tons
% -1. Surfactant End Use Markets
0
1977 1982
DR ATV YAy
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18 -3, U.S Major Surfactants by Market in 1982

Linear Alkylbenzene Sulfonates

Alcohol Ether Sulfates

Alcohol Ethoxylates

Alcohol Sulfates

a-0Olefin Sulfonates

Alkylphenal Ethoxylates
Lignosulfonates.
Petroleum Sulfonates

Other Surfactants

1300

1200

1100

1000

900

800

700

600

metric tons {000)

500

400

300

200

Soap

2.80
150
160
105

5
515

1IN, J

¥ Household
Personal Care
CJindustrial

140

L1 E—

170‘:]

835 7] =
¥ 1 4 T T Y - T \1—

26300 100 200 300 400 500 600 900

000 Metric Tons

LAS

AES

100

0

2% -4, Surfactant Consumption (U.S-Europe-Japan)
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B-2. AVNGAHAY HHFAA

Ao F2 AL ARG A A =5 <]
19180) 1 | SOAP
19180 NAPHTHALENE SULFONATE Hz ARG AHAA 5%
ALKYLBENZENE SULFONATE B A AN A A
19489
(ABS. 7 A ) %
LINEAR ALKYLBENZENE SULFONATE | ABSe) QJAIRS)IA 0 27 %A
1950
- 1360  (LAS. 94) L2 Adsto AHHNARE vl gy
ALKYL SULFATE (X4.&#) OIL SHOCK=Z <18 4.9 7
1970 ALKYL ETHER SULFATE (4.8 7)) AN AN YE 2 M
o -OLEFINE SULFONATE (A0S) 2 Abqlo) AR
FATTY ACID ISETHIONATE AHG AL AR 9
1388 ALCOHOLA ARG YA (HAA) B30 Uy AN EA yF
(AE, AES, AS)
93 A4 9 ALKYL POLYGLYCOSIDE BIOSURFACTANTY Ao 2
DHYA AVBAGAT) A2 | AND A 23 o)},
13300) & [ ANE A A
AESY 2 Aol g nEy
WA E FEe ARG AA
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2. ANEAHAY THF Y ¥R
AWM A A= Surface tension Y Interfacial tensiong W Fo] F o w4

Detergents, Forming = Wetting agents, Emulsifiers, Solubilizers, Disper-
santsZ2 A 744 g, Agddo] AA vhe vFstA o] FHI o AVEYA =
1 71o] el FojE, ol njojd, YAV AR LRy 2
Helol wel (E-3ojA Renuts go] 2EY £ YU},

ARGAAAE AR v ALEE Y98 3A g3 Po] 2252 YE $
st}

1) Natural fats & Oils

2) Coal & Petro chemicals

2-3. ARBAHAY 2§

7 S 2 5

Acyl amino acids (and derivartives)
N-Alkyl amino acids

Amphoteric surfactants

=

Acyl amino acids (and salts)
Carboxylic acid (and salts)
Phosphoric acid ester (and salts)
Sulfonic acids (and salts)
Sulfuric acid esters

Anionic surfactants

oo e B o I - - B3

Alkylamines
Alkyl imidazolines
Quaternaries

Cationic surfactants

[qr i -=N-"%

Alcohols
Alkanolamides

Amine oxides

Esters

Polyethylene ethers

Nonionic surfactants

[sollwRep Ji~ - I
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3. AWB YA $EEot D W AY

3.1. w23} Qe g

AJZGAE 7o dFEol AxA 7 AL AFEe] §522 o) g=n

19700 o] % Rwaa U AHAAS] Heol Yrd SY& topiu,

J. 1.1, w3
D g, B3, MRF94, 382 B AHY o Brlvg
A& Z7

) 29 AN ®W ELAANAM w5 A T
3) BAEAY YF=

4) Natural fatty alcoholX] AW AL ALF =7}

A LAS HEY Ha 4 voj2

% of Washtoads

100 I
Ve
40 1
Concentrated
30 1 Powders ]
ez 2o ———]
20
Powders
10
Liquids
o:xxu|r|rx||lxl|lltl[l[lI'l[lllI
1960 1965 1970 1975 1980 1985 1990
Percent
TYPE 10 20 30 40 50 80
.. 1979
Nonionics
1984
. . 1979
Anlonlcs 1984 = -Alcohol Ether Suiphates
Oth 1979
er
1984
a9 -5, v e Ay
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ne

B

1) vjro o 109 A J4dy FAE AH

2) QdReolze JESE HEste AFguFo] Fatty alcoholA ARG AR
AES, AS B M gAe A0SY} FHERR ALEHIT T

3) wjo] 2 AWNBAHAY ALHF T

) &Y AAY ALY S

100 ///
/////A—
3 NON-PHOSPHATE
=4 ‘/POWDERED "///]
=t
Q
&
[+%
w50k
°© PHOSPHATE
> POWDERED
5] DETERGENTS
&
iR
<~ HEAVY DUTY LIQUIDS |
KY IR TR T
, LAUNDRY SORPS
075 '80 '85
YEAR

100 ve ===~ --- - -

46.9
CONVENTIONAL POWDERS

79.9

\\
\\\\
O\\\\ F'S

COMPACT POWDERS
B \V 487
" LIQUIDS

N
-
-

\

136 13, 11.6

15.3
o e e e e o = —- - cmma - -
THE FIRST THE SECOND THE FIRST THE SECOND
HALF HALF HALF HALF
1987 1988




3.3. ANGAA Hry A
A 1,224 0il shock2 A HFA A9 AY D B g3t F49

G2 ANGdA 1S Renewabledt HAF3] A UL o] &8 AWNY Ao
Az ol FEPR Q.

E HGA F2E A9H #3¥Ae] Ty HY SHEAH A w4
AAM REente Zo] A Z3o] BExo glo] o5& o)Lty Lot}

A AA ADGAIA S50 oF 50%E AHslw gl Fatty alcohold Am
A9 YRAA B-5, 60) A B=ul9 o] Natural fatty alcohole] Ak o)

Synthetic alcohol®R ) F A8 2735tz glv).

B-4. HIARAY 294 22

z W A o Z ® 2 e
Pilippines U.S.A
COCONUT OIL Indonesia PEANUT OIL South America
West Africa
U.S.A . Brazil
SO0YA BEAN Brazil CASTOR OIL India
CIL Argentina
PALM OIL~ Malaysia Mediterranean
Indonesia OLIVE OIL countries
PALMKERNEL Africa U.S.A
OIL South America
U.S.S.R U.S.A
South America Canada
SUNFLOWER U.S.A TALLOW Australia
0IL Estern countries New Zealand
. Europe
Argentina
: U.S.A Japan
COTTON OIL Turkey Scandinavia
Egypt FISH OIL U.S.A
Chile
RAPE SEED Europe Peru
OIL Canada Island
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F-5. Fatty alcohol AJArs} (Fgo}Al o)
t+ 2] : Thousand metric ton/Year

2 e AArg L A"T Partners
0. MALAYSIA
1. Fatty Chemical (Malaysia) 38 38 Kao, Palmco
2. Henkel Rika 30 Lucky, Henkel,

New Japan
3. FPG Oleochemicals 48 FELDA, P & G
o. PHILIPPINES
1. Pilipinas Kao 25 Kao, Aboitiz
2. United Coconut Chemicals 38 38 Cocochem, Lurgi
o. INDONESIA
PT Aribhawana Utama 39 Sinar Mas, Vista
TOTAL 85 168
¥ -6. Fatty alcohol &7}&
k9] : Thousand metric ton/Year
1990 1995
2] o
Natural Synthetic Natural Synthetic
North America 120 4289 180 4280
Western Europe 270 259 310 280
Japan 49 98 40 98
Asia 185 - 250 10
Russia, East Europe 19 59 10 54
TOTAL 545 810 790 880
= 5 g 45% 9%
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4. 3 AGEYA =)
4.1. @ -SULFO FATTY ACID METHYL ESTER (MES)

1) 50, ~air

0
> RCHCOCH,
S04, Na

< AW > RCH, COCH,
2) £3

202 NFHel dste] AW MESE Al
Detergency, Foamings & &£ #7F 9o},

Z oot ofop gy,

1) Good washing®} 7| X A o] 435}u}.
D AslH B3 FL 45e Uedyg.

3) Wetting agent® AL 8% 4 9lt}.

4) VAA AP 2H A FHLE oy S0 Q.

< ax >
1) Detergents
2) Lime soap dispersants

3) Solubilizer for Other sulfactants

ol AQBAHARA 29 540

Aol EU|w o) 19 A &oj

B-7. MES 54
(9] %)
z= = A0S LAS AS MES ] a
454
0. ojE 4 2 2.5 4.4-6.1{ 8.4-0.9| LCO/LC188 mg-!
(Zebra fish d6hr) Abv g
o. EHE (24hr) 7 4-6 138-558 19 EC8~EC100 mg-1
FYHE
T A AR HE
(Life cycle)
0. BEHE (21Y) - 8.3 16.5 8.3 NOEC-FOEC
-55.5
0. & 3.0 30-1680 14.4 295 EC168.EC580
(Chlorella 149}) -28.6
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¥ -8. MES9 A& 5|4 (9 : %)

Z R =3 12hr 24hr 2day 3day

LAS 7.2 8.1 19.6 62.7
A0S 18.2 69.9 98.4 39.5
MES 12.8 15.8 99.3 99.7
SLES (E0=3) 46.2 98.9 99.1 39.7
AS 99.7 99.8 99.9 99.9

100’ ] : I .

B CONDITIONS: 0.1 N HpS0,, pH 1.4, 100° C.

6o [— 1.0% ACTIVE CONCENTRATION. —

g © METHYL - —

ol j

) B 1S0-PROPYL -

20 | —

SEC BUTYL - o

° IL Iz L 3 4 Y

TIME IN HOURS

2% -7. Acid-hydrolytic stability curves for various alkyl esters
of o -sulfo tallowate
100 l

I ' l

METHYL -

80

CONDITIONS: 0.1 N AQUEOUS KOH, pH 12,5, 100°C.
1.0% ACTIVE CONCENTRATION.

ho

PERCENT SAPONIF IED

20

. 150-PROPYL -
o — \ . . ]SEC-!UTVL- R o
o 1 2 3 &

TIME IN HJURS

1% -8. Saponification curves for
of a-sulfo tallowate
-33.
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4.2. a -SULFO FATTY ACID POLY GLYCERIDE

RCHCO , (CH, CHCH, 0)nH
S0, Na OH

<A D>

Fatty acid poly glycerided o] -&3lof MES A2 & o] st Az},
a2y MESS) @3 EAo] ¥xs s,

-

1) AJEs)do] v)g 3},

2) Wetting @ 7] X Ao] ©<5}c}.

N AELE Fen.

4.3. POLYCATHION

-+ -
CH, O(CH, CH, 0)x [CH, CHCH, N(CH, ) 4 Cl]y

OH
J; H
H_J

< AHY D

Epychlorohydrin®} Trimethylamineg W2 )3 o= Producte} Celluloseo)
Ethylene oxideg % 7} 7] Cellulose polyetherE NaOH &} of A HIpnke
AA ey,

<CEAH

Celluloser Polymerz A}

D) 2o} gdstA ¥2rsg.

2) wgtel = AT o) oa PR vau,

1) &8 woH Nu RG] wup

4) 2§ FTZA4e) sy,

5 Yx wAE B
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4.4, ACYL GLUTAMATE

<Ay >
0 NaOH 0
RCC1 + H, N—EHCH » CH, COOH ——————> RCNHCHCH , CH , COOH
00Na COONa
< BA >

AminoAbA Sl EHS ARNFHAZAM T W47 E A2 oo A
Lipid 22 7171 gz M AAAHAgo] L535tt}.

1) 398k pH 2 A A SaAEA L3},

2) # R o} Mildsje}.
3 PRAL PR A LA A
< &E D

D BREEL 734

2) ¥ 74

3) o)A

4 F4% w4

T .

(¥

B -9. Properties of N-Acyl glutamates

_Solubility Foam height (mm)® Foam Relative® Wetting ®

Temp® 0 5 30 stability Foam surface power
AGS?  (O) 40 cb pHd (min) (%)  appearance  tension  (sec)
L 39 S 5.0 250 219 212 84.8 bulky 0.379 6.5
C 23 S 5.2 245 203 197 80.4 bulky 0.374 9.8
T 38 P 6.5 220 188 182 82.7 medium 0.428 34.2
R 53 P 6.3 210 185 180 85.7 fine 0.452 -
H 60 P 6.6 205 176 176 86.0 fine 0.481 -
SLS - S 7.0 20S 186 181 88.3 bulky 0.460 7.4
LAS L S 6.8 210 195 190 90.5 bulky 0.471 3.1
SLSa — S 6.9 167 141 120 71.8 bulky 0.587 6.7
Soap -- Sc 10.1 220 181 177 80.4 fine 0.358 244

3L = lauroyl, C = cocoyl, T = tallowyl, R = semihydrogenated tallowy! (iodine value 25), H = hydrogenated
tallowyl, SLS = sodium lauryl sulfate, LAS = sodium linear alkylbenzene sulfonate, SLSa = sodium N-lauroyl
sarcosinate.

bg = soluble, P = partially soluble, C = cloudy.

CTemperature at which a 10% turbid dispersion became a clear solution on gradual heating.
dConcentration 10 mmoljliter at 35 C.

€Concentration 10 mmol/liter at 40 C.
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4.5, ACYL SARCOSINATE

H NaOH OCH ,

0 CH,
CAHY RECI + HNCH, COOM —— > RCNCH, cooM

<CEA D

IO FHLT Y AVIHYAZY U2 A ojgra) 248 Uz 9.
D) Amide 2ol 9% 72 $=oir.

2) wlxof u)3) gojgol fohry.

) WASAo Sttt

) HRsel wuy meo) S2o o

5 & A3 Qg

g% >

D AFFS A% ) 94 B By 2a 3 sz

O AT, 238 vy g gAY e

* [ o R
. |stearoyl sarcosine (Cy.v)
4 il 16
3% -9. Surface Tension vs. pH Sqaroosine (Cu) =
(8.1% active material, 25C) cadsine (Cu=) |- T
30 '/4/ /7/
e rcosme (C.)
23 ) 5 ] 7 ) ) 0 1 12
pH
225 —
. : [ —
1% -10. Ross-Miles Foam Height 2 ,// ,\\‘
) . s // A cocoy! ™ N N
(0.1% concentration) /] / sarcosine (Co.) \J\  myristoy!
‘ / e
iy // (/ / J
[
100 // / / st/woy‘ arcom e (Ca)
s l <~ / / /-sareosine(cu)
) / 7{'0)'!//
- /l /ﬁ;cosine (Cn=)
—1 [ 1
03 4 5 [3 7 8 ] 10 " 12




4.6. SULFOSUCCINATE

<Ay o>
a 0
RO(CH, CH, 0)nH + CHC. > RO(CH, CH, 0)nCCH=CHCOOH
i .0
CHG
0
0 9
RCNH(CH , CH, 0)nCCHCH , COONa
S0, Na
0 0
> RCNH(CH, CHO)nCCHCH , COONa
NaHSO , CHy S04 Na
0
RO(CH , CH, 0)nCCHCH , COONa
S0, Na

<BH >

D A Rsjgo] $a=sir),

2) o] U 434 % S4o] W,
3) $ol4 P sxYHo| fasjr),

1 8 Yelo) HE FH s},

<8 >

1) 0-W emulsifier

2) Sampoo & Liquid detergent

3) Body cleanser

4) Lime soap dispersant
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4.7. ALKYL POLYGLYCOSIDE

<A >
CH,OH CH,OH
+
H
+ BuOH ——p OBu
H H "
. CH,OH
H > . OR + BuOH
ROH H
H

Glucouse®} Butanolg B4k Fujsto]A] W3 AH A& Bytyl glycosideo)
Fatty alcoholg o] Trans - Clucosidation®} %) o] Butanolg& =7 s}
der.

< BAY

Starchg o] 33t tF, A2 AZY = e A7 ARG YAZ A P4
R AR ZAFH0l v @] WEe FF AP Mo A28 Ao
of 4.

1 o7 gl Fo gk 23 Ao]

2) 712 gl N2 IHAGe] 50

) AHYHol Fof

1) A gdol gzt

31 gol, Fol2HY ALsaHAI 45t

CEE D

1 238 AA

2) Body cleanser

3 MF W H2AAZ
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-2#H (nav4 L) (0.25%, 57C)
0.25 BORBEE—TEECERE, VMOBEHS, 00mLORRKE—ERETELTLE, 2
AwAEE LEAAES (0min) & 5min ROMOBEERET 3,

BEN (v ynEAVR2E) (0.1%, 25°C)
FHELERICMOMIAVKEIXIEERL, 7 —FH# 7 ZAMIRKANTO0.1 BORRBHICD
W5, EDBMNS VR 7 HEET 5T TORMEN S,

REEN (FaFAE) (200C)
F4XARTENHIC €y FLAER0.63 cmOALRE—ERED, KEIKTERRICS ZERKIC
U EMSehk, —EERTASRE FHAS2, KEit SHSBNSN IRMOAR I L DX
BHENMHT 3. - :

-39.

6
5
4
3
2
1
9 I I
AS AES Amine Betaine PEG-2 MEA APG
oxide Sulfosuccinate
% 15% Active AF-& ., @, APGE: 50% Active A},
713 -11. SKIN IRRITATION (Rabbt patch test)
B -10. Alkyl polyglycosided] &Y w3
Cs --Cm Co,10,n F¥ oalw B N "
B SRV EY - . TRl ¥V al—
TN FN]|T N RN Tk 2k VB FF s | 2xEn
IgwasF | Fuav |l srvav Pl Frdiona i FrY 0N 7
£ @A 5 {0min 152 251 247 238 235 217 198
(mm) 5 min 133 249 244 235 232 213 194
#BEAH (s) 3h 26 201 150 58 3 360
EEEHN|0LE 43.6. 28.7 21.5 30.7 35.5 32.2 33.1
(dyn/cm)| 0.01% 64 .7 4.3 50.8 36.8 64.2 42.5 37.9
(EahE)




4.8. AMPHOTERIC SULFACTANT
<Ay >
0 + -
R&NHCHZCHZCHZNMMG)ZCHzg: CH, SO,
Fatty acid®} Dimethyl amino bopyl amine®} WS AlAH AL AmideE propyl
sultones Whg A » Wit}
BN >
Sulfobetained tyE < A& o=z Carboxybataines} gEARS U
D sF7 el 8o Lsisto] ANBAAY A4S Yebd
2) Lime soapo] R AFAo] Fu},
3 AFEHI} s
4) Aol Fu.
<ax >
D vl HotA
) Sokg w% W By ax)
3) 358 AA
4) Conditioning shampoo

5) Glass cleaner
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4.3. CROWN ETHER & X% 3

12/0\3) f’/"\ﬁ"

n

1 (Ca-(ring size)) 2 (C.-N{ring size))]

WMOI‘(\DI)\Oﬁ : CDI\“)
z‘o i 0') \NV\NG“@OX’PN Oj
) (2/0\‘;3 S”Q\ajn

3 [CoE(x+1)— (ring size)] 4 (C-E(x+1)—N(ring size)]
< BA D

Cycle poly ethere) B4 o g ¢ls o Cation 279 73k Interactiong 7} 2] o
T 3} Metél ionz} ComplexZ 8 AJst 24 Alkyl polyoxyethylene etherg} =

e 558 S48 Uy,

<8x >
1) ¢fo}]2 Scavenger 2) Shampoo & Detergento] 3 7} A
3 FETUAY ol % 1) w9 nzA

X -11. Properties of long chain alkoxymethyl hydroxy crown ethers

Interfacial property

Sample R l 7 emcx10' | Teme |AX10

' ! (M)~ |[(mN/m)| (nm?)
I CoHn | 2| 5.4 32.2 | 46
"\EO Jox | CuHu| 2| 047 | 325 | 48
% CoHn | 3| 6.1 33.8 | 57
OH (1) C.H, | 3] 0.52 33.7 59

(o]
,?oc /?_"‘ CioHu | 3| 3.3 33.0 | 56
o) Ci.H. | 3 0.21 | 34.7 56

(ID)
A
A\
HO °rt°/j._\° O | C.H, | 3| 6.6 34.8 52
(I1ID)
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5. GF AWFAA A s

5.

5.

1.

2.

C.

ARG YA Y4z

D AR g e

2) Mildness

3) A Y MEg 2 AA2A

4) Good Performance (A M &, Wetting®™ , NNEHE)
) Y4B ATRGMAYY =
) 4754 (RARH, 4
¥ AT LY

VA Biosurfactante} F A% e ANGYAS sutst AL}, Aol

IO W

rlo

Synergy effect

,,
R

A F B

Biosurfactantg 23 o) &stm gz Ald @ #AAo g =o ok % A &
Ao AYBYAL PR Goes HE U 2§ BojolAE T Rofo)
e 55T 54 2 ARNGAAY Agel 2y,
A ADEIAY Eop

0. VA 73 W HE YREL 0]-L8

0. ofmj Ak, Peptide, ME=

o

o] &% AMzyy
0. EnzymeS g ol &% A AL 2 42 2u sy
—XETY AVEAA Az

B. A%l o] &3 o}

o

0. |G ANG YA AW g o] g
0. Glycolipid, Phospholipid =9} =
SEEorY ¥y oAy

2 2b o] AW YA HeEn gl TERot A WY ByEe
7]'2}57_- NE FAHADSG YA Y Biosurfactants 7 ol %o g A
S AE 45E BY 4 9 Yo w Am

0. &%9 Chelating - Crown etheryi = .

0. MefF-of - Lipide] o] &

v. 2 FE - VA FEEB o)e



18.

It.

13.

14,

15.

16,

=y 57z E- =)

2l .o

SoapsCosmetics~-Chemical specialties :

. Fat science technology : 548(1387)
. JAOGCS : 62, 331(13885)
. Fine chemical (&) : 13(1), 5(19989)

.- &er o 3%(18), T18(1370)

JAOCS : 57, 227(1989)

. 38k 35(9), T71(1986)

. R 44073, 136(1891)

2nd World Surfactant Congress : Vol.1l,
Cosmetics Toiletries : 184, 67(1989)
JAOCS : 58, 173(1981)

JAOCS : 57, 582(19889)

JAOCS : 42, 885(1965)

Inform : 2(3), 138(1998)

Inform : 2(2), 125(1991)

Tenside detergent : 26(2), 75(1987)

.43 -

44(1988)

Paris (1388)






