CLEAN TECHNOLOGY, Vol. 14, No. 3, September 2008, pp. 193~203
371 38 &3 ST H=E4 YUREH HxE 2 HBIH i

X

= Y=g
FZALTHATFA 7 SARATE SRARIY
614-100 B2}

TE@oher 449-831 A7) $QA] HAF o]FW Algn] 398-1
(20081 68 03] <= 200849 88 29 13} F5E H; 20084 98 11 Y 23} 73 755 20081 98 11 Y HE)

.,q
o
Niss
Z
Ry
2
)
o -
ofl
)
ot
~J
0]
N
n
o

Development of Perfluoroalkyl Derivative for Cr’* Adsorbent
Promotion Process

Jong-Sub Shin, Chang Hun Kum, Jong-Kuk Yun," and Ii-Kyu Park’

Special Project Team, Functional Material Research Division,
Korea Institute of Footwear & Leather Technology,
786-50 Danggam-dong, Busanjin-gu, Busan 614-100, Korea

"Darack Co., Ltd, 398-1 Simi-ri, Idong-myun, Cheoin-gu,
Yongin City, Kyunggi-do 449-831, Korea
{ Received for review June 03, 2008; lst Revision received August 29, 2008;
2nd Revision received September 11, 2008; Accepted September 11, 2008 )

2 o

A8 Az TR ARBAAE ARZH, B 223 12 5L Bola] Ja) ARE T Uk 1
e 7129 98 FHP AGHT Qe AVEAE 971 OF TFH) 90 FF 73 Aol
279 A0% dE Uod, UeH, U 59 215 54 Adsked 2% Utk & a7
PAE 1B Wekrh ALY ARBYA BARE OS] daN, Ba-Bie) 38 AP A
o WY 24, 2O S0, AR, 28 39 S0 59 542 el 224 ARRYAE A
zaoiT Bad) ARBAAL Aoz B Ax T B S, A5 4% 2 AUFL PN
2% F34% 37h @d WS wle] 2§ g AR AL QT O Ak 9T U Y

b
& 9 E2A 540 isE A Ak

tlo

Re)

FAlol : FEA 4 FEA, B2 gl ARBAA, 71548 Ad I, 2FFF

N

Abstract : A surfactant is used to assist the effect of cleaning, dispersibility and adhesion during leather
manufacturing process. Existing surfactant for that process includes many hydrophilic groups that may cause
problem such as stain, bad water resistance and poor durability, etc. It is potential problem to make
high-performance property for future leather market. In this study, we have synthesized the fluorinated
surfactant of which property decreases surface tension, increases dispersion, cleaning effect and the better
chrome absorption by the high bond energy of C-F to complement weakness that the present alkyl derivative
surfactants have. Using fluorinated surfactant, we can confirm that dispersion is increased, chrome absorption
ratio is augmented with high osmosis and coherence, chrome content in the tanning waste water is reduced,
BOD and COD contents are diminished and physical characteristics are improved.

Key words : Perfluoro alkyl derivatives, Functional natural leather, Unstainability, Dynamic waterproof,
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Table 1. Process of nonionic ¢type surfactant synthesis

Type 1 Type 2 Type 3

Solvent | 2-Butoxyethanol 2-Butoxyethanol  2-Butoxyethanol

Dibutyl tin Dibutyl tin
Catalyst NaOH dilaurate(DBTDL) diacetate(DBTDA)
Process 1| 130T, 6 hrs 150%C, 4 hrs 150C, 4 hrs
Product 40% Product 40% Product 40%
Process 2 IPA 30% IPA 30% IPA 30%
Water 30% Water 30% Water 30%




Table 2. Analysis data of nonionic type surfactant

Type 1 Type 2 Type 3
Opaque beige Opaque reddish Opaque reddish
Appearance liquid brown liquid  brown liquid
i(})xrali‘(;cter test Nonionic type Nonionic type  Nonionic type
Yieid 98% 98% 98%
Purity 95% 96% 96%
pH 6.5 6.5 6.6
HLB 12.3 12.1 12.6
FA CATALYST}| SOLVENT
N
50°C 30min
- RT codling
Fihylene oxide
N
PROCESS 1
- Filteration
Prodt | PROCESS2

Figure 1. Simplified concepts of the synthesis of
nonionic type surfactant.

Table 3. Process of cationic-type surfactant synthesis
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Transmittance (%)

Nonionic surfactant Type 3
-~ - — Fluorinated alkyl alcohol(BA-N:Dupont)
4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm")

Figure 2. FT-IR spectra of nonionic surfactant type 3.
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Scheme 1. Synthesis of the type 3 nonionic surfactant.
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Type 1 Type 2 Type 3 Type 4 Type 5 Type 6
1,1,2- 1,1,2- 1,1,2- 1,1,2-

Sofvent TCTEE TCTFE TCTFE TCIFE THF THE
Ami Diethyl- Diethyl- Diethyl- Iso- Diethyl- Dimethyl-
nes A
ent ethylene ethylene ethylene phorone ethylene amine

28 amine amine amine diamine amine solution
Process 1 RT 30 min —807C RT 2 hss RT 30 min RT 30 min RT 30 min RT 30 min
4hr —80C 2hr —807T 4hr —80C 4hr —80C 6hr —80C 4hr
One shot 30 min 30 min 30 min 30 min
Process 2 RT 2hrs One shot dropping— dropping— dropping— dropping—
—80TC, 4hr RT 30min RT 30min RT 1hr RT lhr
Product 30% Product 30%
Product 50% Product 50% Product 50% Product 50% IPA 30% IPA 30%
Process 3 IPA 33% IPA 33% IPA 33% 1PA 33% Water 30% Water 30%
Water 17% Water 17% Water 17% Water 17% 2-Methyl-1,3-Pro-  2-Methyl-1,3-Pro-
panediol 10% panediol 10%
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Table 4. Analysis data of cationic-type surfactant

Type 1 Type 2 Type 3 Type 4 Type 5 Type 6
Semi- Semi- Semi- Tra ¢ reddish Semi- Semi-
Appearance | transparent reddish transparent reddish transparent reddish f ESP arenli e d s transparent yellow transparent reddish
brown liquid brown liquid brown liquid rown fqut liquid brown liguid
Yonic Cationic Cationic Cationic Cationic Cationic Cationic
character
cest type type type type type type
Yield 98% 98% 97% 98% 98% 97%
Purity 96% 5% 96% 96% 96% 96%
pH 4.1 4.2 4.1 3.9 4.1 4.2
HIB 111 i1.3 118 115 11.8 118
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Figure 4. FT-IR spectra of type 6 cationic surfactant. Scheme 2. Synthesis of the type 6 cationic surfactant.



Table 5. Process of anionic-type surfactant synthesis
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Table 6. Analysis data of anionic-type surfactant

Type 1 Type 2 Type 3 Type 1 Type 2 Type 3
Solvent 2-Butoxyethano! 2-Butoxyethanol 2-Butoxyethanol Appearance 0pac.¥ue ) beige Opaque ) beige  Opaque 'da{k
liquid liquid brown liquid
Process 1 RT 6hrs 60C 6hrs 130°C 6hrs .
Tonic Anionic t Anionic type Anionic type
Product 30%  Product 30%  Product 30% character test ype Y yP
Process 2 IPA 35% IPA 35% IPA 35% .
Water 35% Water 35% Water 35% Yield o9% 8% o8%
Purity 96% 96% 95%
pH 7.1 7.2 7.1
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Figure 5. Simplified concepts of the synthesis of anionic
type surfactant.
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Scheme 3. Synthesis of type 1 anionic surfactant.
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Figure 6. FT-IR spectra of type 1 anionic surfactant.
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Table 7. Analysis data of synthesized surfactant

Surfactant Cationic Surfactant Nonionic Surfactant Anionic Surfactant
(Type 6) (Type 3) (Type 1)
S.C. (%) 30 % 40 % 30 %
Appearance Reddish brown Reddish brown Beige
ppearanc liquid liquid liquid
pH
(2% solid in aqueous solution) 4.2 6.6 71
Ionic Character Test Cationic type Nnonionic type Anionic type
HIB 11.8 126 12.0
Purity 96% 96% 96%
Yield 97% 98% 98%
Active solids 30% . . . .
- 2-Methyl-1.3-pro-panediol 10% Active solids 40% Active solids 30%
Composition Isopropy! alcohol 30%  Isopropyl alcohol 35%
Isoptopyl alcohol 30% Woater 30% Water 35%
Water 30%
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Scheme 4. Application of the synthesized surfactant.
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Table 8. Application of synthesized nonionic-type surfactant

Process | % Chemicals Temp. pH Time
300 Water 20~30T - -
0.2 Nonionic . _ _
Presoaking| type 3
Wetting _ Rest 60 min/
0.3 agent N 7~8 Run 60 min
Drain and Rinse
300 Water 20~30TC - -
0.3 NaCOs - - -
Main ..
soaking | 0.2 Nonionic . ) )
) type 3
0.1 Bactericide - 7~ ReIs{;mS 03 Omﬁ;inia
Drain
250  Water 20~30TC - -
Nonionic
0.2 type 3 - - .
10.5~1 Run 30 min/
0.9 NaHS : 15 Rest 30 min
0.8 Na,S - - 10 min
Liming Unhaiting Run 20 min/
0.3 assistant - - Rest 20 min. x2
agent >
2 Run 20 min/
1 CiOH) B Rest 20 min, x2
0.6 NaZS - - -
2 cow? e MR
Drain
250 Water  20~30C g 20 min/
Reliming 2 Ca(OH)2 = _ »
0.1 Slip agent - - "
200 Water 30~35T
Deliming | 2 (NH),50;4
1 NH;Cl 7.5~8.5 Run 60 min
0.3 lactic acid Run 20 min
Bating Bating
0.8 agent 7.5~8.5 Run 60 min
Drain and Rinse
150 Water 18~20TC
7 NaCl Run 10 min
Pickling |, , HCOOH 3.0~44 Run 20 min
(1:10)
H,804 _ ,
0.5 (1:10) 2.8~3.2 Run 120 min
Overnight
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Table 9. Application of synthesized cationic-type surfactant

Process % Chemicals Temp. pH Time
Cationic o _ .
0.15 type 6 20C 22~23 60 min
Cr;0; 60 min
4 Cr205 60 min
Tanning 0.3 NazC03 30°C 20 min
0.3 Na,CO, 20 min
0.3 Na;CO; 20 min
0.4 NaHCO; 60 min
3.7~3.8 8 hr

ke So) A AdEAdA] (anionic surfactant) type 10]
tanning ©]% FAAA v|X= F3E &st7] 3t Table
1007 Yehfolxl 8202 ARgH 1 31 em F2H< recipe
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Figure 8. Calcium content of limed pelt. (A) Nonionic
surfactant (FSO, Dupont) - NaHS (liming
process), (B) Nonionic surfactant (FSO,
Dupont) - Ca(OH), (liming process), (C)
Ca(OH); - Nonionic surfactant (FSO, Dupont)
(liming process).tant (B) H); onic
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Table 10. Application of synthesized anionic-type surfactant

Process | % Chemicals Temp. pH Time
100 Water 40°C
Pre-
tanning | |  Glutaraldehyde 20 min
tanning agent
1 HCOON 10 mi
Neutral- 2 mn
izing |05  NaHCO; 5.0~5.5 12 x 20
min
Drain and Rinse
100 Water 50C
Re-
tanning | ¢ Water-proofing 60 min
acrylic syntan
0.2 Anionic type 1 20 min
Dyeing | 4 Dyestuff 60 min
0.5 HCOOH (1:10) 3.6~3.8 20 min
Drain and Rinse
100 Water 50C
Fat 10 Water-proofing 60 min
liquoring fat liquor
0.5 HCOOH (1:10) 3.6~4.0 10 min
Drain and Rinse
Caooi 100 Water 50C
appin,
pping 2 Cl’203 30 min
Drain and Rinse
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Figure 9. Cry0s content of wet blue. (A) Cationic surfactant
(FC-135, 3M) - Cr powder - Cr powder, (B) Cr
powder - Cationic surfactant (FC-135, 3M) - Cr
powder, (C) Cr powder - Cr powder - Cationic
surfactant (FC-135, 3M).
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Figure 10. Fat content of wet blue. (A) Cationic
surfactant(FC-135, 3M) - Cr powder - Cr
powder, (B) Cr powder - Cationic surfactant
(FC-135, 3M) - Cr powder, (C) Cr powder -
Cr powder - Cationic surfactant(FC-135, 3M).
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Figure 11. Ts(shrinkage temperature) of wet blue. (A)
Cationic surfactant (FC-135, 3M) - Cr powder
- Cr powder, (B) Cr powder - Cationic surfactant
(FC-135, 3M) - Cr powder, (C) Cr powder - Cr
powder - Cationic surfactant (FC-135, 3M).
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Figure 12. Water absorption rate of wet blue. (A) Cationic

Cr,0, content (Crust) (%)
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surfactant (FC-135, 3M) - Cr powder - Cr powder,
(B) Cr powder - Cationic surfactant (FC-135,
3M) - Cr powder, (C) Cr powder - Cr powder
- Cationic surfactant (FC-135, 3M).
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Figure 13. Cr;0; content of crust. (A) Anionic surfactant
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(FSA, Dupont) - Dyeing, (B) Dyeing - Anionic
surfactant (FSA, Dupont).
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Figure 14. Fat content of crust. (A) Anionmic surfactant

(FSA, Dupont) - Dyeing, (B) Dyeing - Anionic
surfactant (FSA, Dupont).
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Table 11. Chemical analysis data with and without surfactants

Heat Shrinkage Far Water  Chrome
Temperature Content Absorption Content
(C) (%) (%) (%)
No surfactant 102 2.40 210 2.74
applied
Surfactant
applied
Nonionic type 116 5.64 168 3.94
Cationic type
Anionic type
Improvement 13.7 135 20 438
(%)
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Figure 15. Ts of crust. (A) Anionic surfactant (FSA, Dupont)

- Dyeing, (B) Dyeing - Anionic surfactant (FSA,
Dupont).
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Table 12. Physical properties with and without surfactants

Tensile Strezngth Elongation Rate Tear Strength Bursting Strength Flexibility Test Softness Test
(Kg/mm’) (%) (Kg/mm) (Kg) (Flex) (mgf)
No surfactant
applied 0.7 15 0.80 9 75,000 2,500
Surfactant applied
Nonionic type
Cationic type 1.6 47 1.12 13 85,000 1,900
Anionic type
Improvement (%) 129 213 40 44.4 13.3 24

Table 13. Environment improvement effect with and without

surfactants
Chrome Content
BOD COD
f Wi
o ( lz]x;~31';:l\;slet«al- (ppm) (ppm)
No surfactant
applied 7,200 7,500 2,20
Surfactant applied
Nonionic type
Cationic type 5,880 5,959 1,81
Anionic type
Improvement (%) 224 21 215
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