A Study on the Development of High Perfomance
Leather for Footwear Uppers
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SUMMARY

I. Subject
A study on the development of high performance leather for

footwear uppers.

II. Object and Importance

From the early stages of Korea's economic growth the leather
and its goods industies have contributed significantly to the nation’s
export figures, employment levels and the improvement of balance of
payments. The export value of the whole industries had once
reached to US$6 billion in 1990.

However, the industies have been suffering from substantial
decline in export and deteriorated profitability because of sharply rising
labour costs, keen competition posed by newly emerging competitors
including China and other Asian countries, and raw material price
instability. The industry circles are, thus, endeavering to weather these
adverse environments from various angles. The solution should be,
therefore, found in elevating the level of leather quality to that of
advanced countries such as Italy, Japan and so on in a counwry like

Korea where the wages are already highly paid.



The qualiy of finished leathers (or leather fabrics) is certainly a
ciitical factor influencing the quality of final goods such as athletic
shoes, garments and etc.. For this reason our Institute is recently
being strongly requested by the industries to develop the processing
technology to the level of developed countries.

Recently, it is known that qualified waterproofing leather were
developed in advanced countries and used a raw materals for various
leather goods.

Accordingly the object of this study is to develop high
performance leather for shoe by endowing with excellent waterpmoofing

effect.



III. Methods and Scope

Development was conducted on applying various waterproofing
chemicals to hide mainly in the process of dyeing and finishing to
endow the leather with excellent waterproofing effect.

Three kinds of leather, crust leather, nubuck leather and full
grain leather were used as the materials for the experiment of

waterproofing treatment



Process

Method and Scope

Dyeing process

Applying various kinds of waterproofing chemicals
to hide

- Hydrophobic acrylic syntan

- Waterproofing fatliquor

- Alkenyl succinic acid

- Capping agent

- Silicone emulsion

- Fluorocarbon chemical

Establishing the optinum process according to the
leather kind

- Crust leather

- Nubuck leather

- Full grain leather

Finishing process

Treating method for endowing the leather surface
with waterproofing effect

- Silicone

- Fluorocarbon chemical

Coating method for improving the physical
properties of finish film

- Spray method

- Pad method

- Roll coat method

Establishing the optimum process according to the
leather kind

- Crust leather

- Nubuck Ileather

- Full grain leather




IV. Results

o Waterproofness of leather was greatly impmoved by applying
hydrophobic acrylic syntan and phosphated fatliquor instead of
conventional acrylic syntan and sulfated fatliquor in the dyeing

process.

o It was shown that applying capping agent, silicone emulsion and
fluorocarbon in the dyeing process resulted in excellent waterproofness,
that is, over 16,000 cycles at maeser flexes and less 40% at water

absorption rate.

o It was also shown that applying hydrophobic acrylic syntan,
phosphated fatliquor, capping agent or silicone emulsion in the
dyeing process and applying silicone or fluorocarbon in the
finishing process resulted in excellent waterproofness, that is,
16,000 to 18,000 cycles at maeser flexes and about 35% at

water absorption rate.

o It was found out that applying aziridine as a crosslinker in the
finishing proces improved not only waterproofness but also physical
properties of finish film such as flex endurance and abrasion

endurance etc..



o FPhysical properties of finish film was greatly improved by decreasing
the amount of hydrophobic acrylic syntan and phosphated fatliquor
applied in the dyeing process and running the proper finishing

process.
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Concept Definition

Water repellency | The ability of a leather surface to resist wetting

Water resistance | The ability of a leather to resist absorption and
transmission of Water

Waterproof Leather will not transmit water through its cross
section under any conditions
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1. The water absorption characteristics under dynamic conditions

2. The water transmission characteristics under dynamic conditions -
consideration being taken of both rate of penetration and time of
first penetration

3. The durability of the property of resistance to water absorption and

water transmisson
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wmo] &3 2wl 714 §7o] wel Closed watemproof 9}

Open waterproof & =7 F7HA2 Y= k.

Waterproof effect

Closed waterproof

Open waterproof

Filling the fibre interstices with
a water repellent substance such
as fat, paraffin wax, polymer or
other compounds, some of which
only swell on absorbing water,

The fibre bundles are impregnated
with substances which take away
the ability of the fibre surfaces
to absorb and transport water.
water does not spread on such

surfaces , but instead forms beads

thereby sealing the leather

Surface coating method : Full impregnation method

Closed waterproof = 7} Rdolut Af ulf Allz e XA
2 g =ue AR EAN Wvt s walez EHS &
o X2 gege Hoy wel Ee 549 &34, THESO
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o R Ao ZaE W MAS T EE APFeERM K
7], §&, wrt A yaleler @ 4 3lth
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Acid chloride |Stearic acid chloride C,H,,COCl WA 2) A

Octadecyl calcium
chloride ester

P-Toluene sulfonyl

chloride
Cyanide Isocyanide R-N=C=0
Isothiocyanide R-N=C=8§
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Table 5. Ether ¥2] w3
T g A g+ (A
Pyridine Octadecyl-oxymethyl | C,H,,;OCH, - II~IC‘5HS k2= 7 A
condensation | pyridium chloride Cl 29} 88l
Cell-O-R
Stearamide-methyl | C,;H,,NHCH, - NCsHj; Fej2 = ol
pyridinium chloride Cl kA Heof
Stearic acid amide- |C,H,,CONHCH,-NC;H;
methyl pyridinium Cl
chloride
Ethylene N-Octadecyl N,N CH,
urea ethylene urea CgH3/NHCON <CH .
Dipheny! thane-bi
ipheny! methane-bis CH2>NCONH@CH2
ethylene urea
{O) NHCON < CH.
Methylol  |Stearine methyl amide| C,;H,;CONHCH,OH
compound
Triazine fatty II\IHCHzoR
derivative C
N’ N
L
\\N/
R'CH,NH R"CH,NH
Ethylene Hexadecyl ethylene C,eHs; - C{{ -/CH2
oxide oxide O
Siticone CH3 CH,3 CH CH3 CH CH CH3 CH3
compound —Si—Sl—-&—Sl—-— or -—Si—Sl—S1——Sl—-
CH3 Cl CH Cl CH H CH H




Table 6. ®j$| ZAFHP bz
T 5 A L
Chrome Stearato chromic Ci7H;54 Chrome, Titani-
compound chloride (lj um, Zirconium
3 o T F5%
Ay [,a [BR3e s
a’ X AN aus =9
(I) Cl pgpe)s Rof
H
Metal acrylate H,C= (ij— CH,
chromic chloride C
O/ \O
RN s
/ N
Cl AN O/ Cl
I
H
Titanium n-Buthyl titanate Ti (C H),
compound
2-Ethyl hexyl titanate Ti (CH,,CH,),
Zirconium 2-Ethyl hexyl Zr (C,H | ,C,H,),
compound zirconate




Table 7. TEA3H WA
7 # 3 & 3 = g 5 o A
Fluorocarbon (IZF3 (lIF3 (|3F3 ZEAY AT
compound (CEy); (|CH2)6 ((|3H2)6 Mg T o
(i:Hz (|3H2 (|3H2 HAHAAA =
0 0 0 e 5o
gm0 =0 ¢=°
C C C
~ S T N T 7
C C C C
Silicone FHS ICH3 |CH3
compound —$i—0—S$i—0—§i—0—
CH, CH, CH,
Hydrocarbon II-I II{ II-I }II
compound *?—(ll—ic— (ll— , CHQ—FH—CHz—?H—
H HH H CH, CH,




HEHZ W AHYAEE ol3F oA HH JbT Hopola] o]
$]o{:Z Chemical & w}gog 3o =4S Te{sled Table 8 o)A )
Ebdl wiel 72 t}efgt Chemical o] 2Ly ¢rt

Table 8. ¥ 3-8 Hh Chemicals

Division Compound Application
Silicone emuision Polydimethyl siloxane Open or closed
waterproof
Succinic acid Alkenyl derivative of Open waterproof

succinic acid

Reactive fatty Wax like chlorinated Open waterproof
substances hydrocarbon
Fluoride compound Fluorocarbon chemical Open or closed
waterproof
Polymers Hydrophobic polymer Open or closed
waterproof
Metallic soaps Chrome soaps, Open waterproof

Aluminium soaps

Metal complexes | Stearate chromic chloride Open waterproof
complex, Fluorinated acid
chromium complex

Phosphoric ester Phosphated fatliquor Open waterproof
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Al@= Beamhouse TAE 74 Chrome tanning o] ©o]Fo{3l Wet
blue (7] 14-1.6 m)yS 7FA] T Belly 2 Center 9ol A =7] 30 x

25eme (541 x AM) = FUYsHA Cuting sho] HHol AMEstsich

(¥ : cm)

Fig. . Agol AH2® Amd A3 4



3)

C)
(5)
(6)
(7)
(8)

Pretanning agent

Neutralizing agent

: Relugan GTW (BASPE

: HCOONa (Tech.)

NaHCO, (Tech.)

Acrylic synthetic tanning materials : Lubritan WP (Rohm & Haas)

Levelling agent
Acid dyestuff
Fixing agent
Waterproofing agent

Synthetic fatliquor

Icatan 300 (Icap)
Ombrellon WD (Munzing)

Paramel PA (Yorkshire)

: Parvol BS (Yorkshire)

: Apollo leather series (Tai heung)
: HCOOH (Tech.)

: Alkenyl succinic acid (Tech.)

: Perfectol WX (Shill & Seilacher)

Pluvion L 90 (Dr. Th. Bohme)
Resistol UF (Trumpler)
Ombrellon WR (Munzing)
Eupilon WAS -1 (Stockhausen)
Repelan WR 10 (Cromogenia)
Paradol HP (Yorkshire)
Bavonol El (Hodgson)

Polyol AK (Smit & Zoon)



(9) Capping agent : Chromium sulfate (Tech.)
Zirconium sulfate (Tech.)
Aluminium sulfate (Tech.)
(10) Hydrophobic chemical . DC 478 (Lucky DC)
FX 3564 (3M)
FX 3560 (3M)

Nuva LB (Hoechst)

S S e g

1) o3 7+ 7171

(7P Testing drum (Sandoz)

(L}) Vibration staking M/C (Z-Uj#]2H)

(th) Toggle dryer (FWiA]Zh)

(2) Buffing M/C (A=)

@ AE 7171 € ZA

(7H Maeser flex tester (Koehler, Model No. K 55004)
(L)) Water bath (Fuj=]2h

(t}) Video scope (Micro tech.,, Model No. Zoom 3000)
(P Universal testing M/C (Zwick, Model No. 1435)
(»}) Constant temp. humid. chamber (Advantec, Model No. AGX 325)
(up Oil test apparatus (3M)

(AP Water /IPA test apparatus (3M)

(op) Water vapor permeability test apparatus (Yasuda seiki)



T, Oil test, Water/IPA test =

VBE= JIH=E, AFES

7} FAH W= (Dynamic waterproofness)

o
=

AR AP Maeser flex tester S o]-23fo] ASTM D2099 7

Aol wer AAEIHen Ay

<)
Z7AE

AT B FT AEF E

Table 9. F-Fwtax AlYH 27

)

Table £} 22t}
TEE WY A= wy

S}

Division

Test condition

Stainless steel ball

135 & 5g

Water

0.1% NaCl solution, 500g

Sample size

11

x 1llcm? (Length x Width)

Running time

100 times /min

— 36 —




Al o] o|&3%t Maeser flex tester

v B4 (Water absorption test)

ofell EAlel el AbEsgint.

o 7FEe 12087 BH ANE

Water absorption rate (%)
Wl

1:!01] it!;iifiﬁ’__gq A]E '1?“71] (g)



o} Oil test
Ol test?] 57L& 3M method o] we} Oil test apparams S ©]-&-5}e]

dAISERA O test e g Pk

1L Algg ¥

rd

FEAgel YN Fo

2. Tableo] YERA 1-8W2 Oil%F Oil HMI7} B 7 REl AW
&}, Dropper & Test oil -2 A|H o] AA]5] Hojralc)
Dropper £ Oil & Hoj=Yu] A2 2} Dropper TH5o] %A 9%
5 T

3. Oil g gojee3l® 3025< B3I

4. o5 iAo Oil-& 'Ho] EUF 3025 AAY 2uEx] ko
H OS2 Test oil ® AT},

5. Test oil of Zmigw] 7p4 Oile] WEE Fori AEE AL

o o AmEI]AY 0il WEYL Ol teste] Sgo] st

Table 10. Test oil o] A%

Oil number Composition

White mineral oil
White mineral oil /n- Hexadecane
n - Hexadecane
n - Tetradecane
n - Dodecane
n - Decane

n - Octane

Q0 =] N B W N =

n - Heptane




). Water /IPA  test
Water /IPA test == 3M method o] @}2} Water /IPA test apparatuss

oleste] AA|Fgen] Test W ThE3 T

L ARS BAY FPHEel Fo

2. Tavleo] Ui 1-10We §4F £ WErp @ 3 R
Awsto] Dropper2 AAE AFel Vol Hojmeck

3. golg HojmAF l0x5Y% BRUTh

4 ol AHel &AL WolEdF 10£2FY ~AWER 4T T3
e W PEES SASE el Tet gAdoz APEn

5. gojo] 2vise 27§ WES Foirn AWUE AL

olu] AMESy] o] £ WEI} Waer/IPA test F3°] HTh

Table 11. Test o] A+

Solution number Composition

90% H,0/10% IPA
80 /20
70 /30
60 / 40
50 /50
40 / 60
30/70
20 /80
10/90
10 100% IPA

O o0~ N b W

— 39 —




vl E2]l3d 5 (Physical strength test)

=d FEEE KS M 6882 77 g} Algg seas

25 20+£2¢, A

>

ol

& Zgshge

O EE 65 t 5% 2102 48A)7F o]Af

[Z1% Universal testing M/C-& o] gsto] A=, lgzts,

Fig. 6. A#ol| ©|83 Universal testing M/C

>

-



B}, &4 5% (Water vapour permeability test)
E2vo] 23O x§ M 6886 7ol el Water vapour permeability
test apparatus = o]-R-dto] AA|EFIOP] Test W ofefet AT

10.

11.

. AlRE 9X

-l

== 30

I+
3
oZ.
£
ol
ki
o0
]
|-+
Lh
[
o
ot
rlo
ok
ii)e

7)ol 48A17F FHX & T

B2z (CaCl,) 20go] & DishZ Cap o] Y P2z I

Cap standof E2e+s

AaE mdo] F54 Zom KolA sk Capel diall SO

HES et

Guide & Cap stand 8] £of wWESH gyrh

Alg7} Cap $19 wHFe|o 9ig o 71x] Ring & 2 ¥

T.9j0] Weight= =t}

Weight 2 2 9HA] GuideE A gt

234 (Paraffin wax) § ]85t AP WMFE ST

Bzt Zo13 thE Weight W Cap stand 5 A5k AlEE

A gL

AgA HE Capd 2% 30 + 1t, AUssE 80 £ 5% ¥
235710 A HojETh

IA7HE AlFA AHF Capg Eoluio] A2 FAES 1mg 7hX

g o] RAE a,(mg) 2 Tk

THA] Al EE HE Cap& 2 F57]ol ¥ AT vio &9

o] BAS g, 2 & A4 a, 8, D a(mg) B I



AlEa g

-2) + (3, -a) + (@, - a)

: F5% (mglom®h)
A He] 5‘*% 7t (mg)
a9y (em?)

3

28 - 30cm?

Number

Name

Material

Remark

CRCHNORCNCNS)

Ring
Dish
Cap
Guide
Cap stand
Weight

Aluminium
Glass
Aluminivm
Brass casting
Brass casting
Brass casting

App. 500g

AlE A




4. A B 2 B

7}. Hydrophobic acrylic syntan ©] 8-

¢Julz] © 7 Syntan (Synthetic tanning materials) & o] X FE] AR o]
Vegetable tan o] ial-&o=2 7jud 7o 2x AA Tanning E3}7F
= ¥z Tanning agent (Auxiliary tanning materials) @} AlA| Tanning =
A7F A= t) ] Tanning agent (Replacement tanning materials) = =4
T4 FHE FEY & 3T

=3 o]E Synang 3 FxAor FHFILuc  Aromatc
tanning agents, Aliphatic tanning agents J Mineral tanning agents =L

z FEa.

Table 12. Syntan 8] F7¥ 574

Division Characterisics Syntans

Auxiliary tanning | - Vegetable tanning materials 4] Naphthalene

materials - A BERA, #9494 syntan,
- Tanning effect =3I Acrylic syntan 5
Replacement |- Vegetable tannin tfA] -2 Phenol syntan,
tanning materials | - Collagen protein 2 4= Z¥ Resin syntan,
- Low molecular weight Acrylic syntan -

(M.W. : 300~ 700)
- Phenolic hydroxyl group At
(Phenol syntan)

Syntan o AL AHe e A4 f= D drd F¢ 7T 2
Fo] §AN Hol, 7HEe UL TR, A BY WS U o
ofslo] ofeiztxl Typedl 715 AzAl Aol wep I &AL T A
o= @A o

_ 43—



ol 3 oHB7tA] £-7Fe]l Syntan 3 Acrylic syntan < =2 Auxiliary
rtanning agent - | F-o wlg}A]= Replacement retanning agent 24
Re@anning3-7g o] *|-8-5|o] »}5:0] Fullness, Fineness 1l Tightness &

i3 Z.

| =]
-5

—¢ CH,~ CHy— CH,~ CH)~-

Gl G2,3
GI G2 G3
Anionic Cationic Nonionic
- COOH (Carboxylic) -NHR (Amine) -CN (Nitrile)

- CONHR (Amidec)

Fig. 8. 9%Fx<3l Polymeric acrylic syntan ] T2

ol o2 Acrylic synan & 7B E43 Fa sl
Water repellency, Softmess ¥ Strength 5-& Ho¥ F &= SE3 =
8= A A2E- Lubricating acrylic syntan o] siwtelo] &3 9},

ofe] wet & MFAMNLT WraEHE Roistr] $8 Hydrophobic &
IE Ad o2{7}R] Polymeric actylic syntan S-2- AFR3t] AL A)
Al 85T

3] AR Polymeric acrylic syntan-& Table 13 o vreh gt




Table 13. A}@ o] A3t Polymeric acrylic syntan

Trade mark Maker Description
Lubritan WP | Rohm & - Hydrophobic polymeric acrylic syntan
Haas - Production of high performance waterproof
leather
- Garments, Light weight, Casual or
Sport shoes

- Good water vapor permeability
- Very good strength

Icatan 300 Icap - Polymeric acrylic retanning agent
- Water repellence & Oil repellence
- Gives the leather a natural softness

Ombrellon Munzing - Polymeric acrylic aqueous emulsion
WD - Production of waterproofing leather

- Very good water vapour uptake

- Excellent light and heat fastness

- Grain firmness




M 23 W

“h 712 437
Hydrophobic acrylic syntan o} 2-8-of u}& W E Aw B 7] 9s)
Table 140]4 M we} Qo] JE Q4TS WAstel VP A

AlSFT

Table 14. 7|3& QATH

Process Content (%) Chemicals Running time Check
Neutralizing 100 H,O0 (40tT)
1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)
1.0 HCOONa 10’
0.5 NaHCO, 60' (5 x30) pH 5254
Drain & Rinse
Retanning 100 H,O (50TC)
& Acrylic syntan 60’
Dyeing 2.0 Parvol BS 20’
(Levelling agent)
3.0 Acid dyestuff 40" +a
0.5 HCOOH (1:10) 10 pH 4.0-4.2
Drain & Rinse
Fatliguoring 100 H,O (50TC)
6.0 Polyol AK 60’
(Sulfated fatliquor)
0.5 HCOOH (1:10) 10’ pH 3.6-3.8

Drain & Rinse




Sample
v ( Horse up j
DPrying
v C Water sprayer )
Conditioning
FVibration staking M/C)
2 \
Vibrating
C )
Toggl
v Y oggle dryer

Toggle drying

'

Crust

Fig. 9. 7|22 |83% F A&5%



Fig. 10. A ¥ o©]L-31 Vibration staking M/C
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1% :

I Toggle dryer
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Fig.



@ 4% J4s 7o 73

13| Nt m

(7}) Hydrophobic acrylic syntan &) &2 Xzl s wksn

® A x=7
Hydrophobic acrylic syntan ¢}
Helo] WE WEwe) AolE golmr] s

syntan “FRHE 7}

Lubritan WP, Icatan 300 1l

1

+

Ombrellon WDE-9]

N

71 g4 385 RetanningZg o)A Acrylic

30% 2jste] WaEE wlwste] ¥,

Table 15. Acrylic syntan 2] £85d A3 27

Exp. No.
o2 @ ® ® ®
3.0 Icatan |3.0 Ombrellon

Retanning 3.0 Paramel | 3.0 Lubritan
PA WP 300 WD




® 29 43

\\\\\

H] o

A
oT -

syntan S H2o] oF A

ig. 12. Acrylic

1k

e
T

syntan 53 Xzlo] 23 E-F



Fig. 12, Fig. 13 o4 Yebd A% Zdjela] B dubzgl Acrylic
syntan ¢} Paramel PA X.T} Hydrophobic acrylic syntan®) Lubritan WP,

Icatan 300, Ombrellon WD & X 2|3 -9 2 S3u=w ol 3y

EEFES W JEh Hydophobic # 542 Ad Acylc syntan

o Aol WA Fig 149 2 €ne AL Sal Wrast
P4EL ¢+ gk



Peptde Peptide

*HAS : Hydrophobic acrylic syntan

Fig. 14. Hydrophobic acrylic syntan 3} &3}o] Zg =)

£=35] Hydrophobic 3+ E4-2 XY Acmylic syntan 7|t Lubritan
WPE X3t 7S SAWSEE oS F7RA| Acylic syntan 3
Aol wiad AAE vepiglon BEFES B FA Aclc
syntan -2 A2EQe w Eoh wwd W2 FAE EJo

ol@|3t A= Lubritan WP} 7} JRgo 354 ¢ Collagen

_%_
e Aol tig $oakr] Gy Ao FHIn



(P Acrylic syntan o] 2] o} w2 ulg=rn

O Azl =4
Hydrophobic acrylic syntan 5 WJ4azzl 9943 Heoezg vehd
Lubritatn WP 2] xj2|gfo)] w2 w4 535 AsR7] €8 Table 16

3 ol MU HE 3.0%0A4 120%74%] ZuX A APE AAFHsTh

Table 16. Lubritan WP &] X2|&gd Ag x7A

Exp. No.
Process ® @ ® @
Retanning 3.0 Lubritan | 6.0 Lubritan | 9.0 Lubritan | 12.0 Lubritan
WP WP WP WP
@ A¥ 43
2000
o a— —H
é 1500
g 1000 |-
E
g 500 |
=
0 I i 1 M 1 i 1
3.0 6.0 9.0 12.0

Lubritan WP (%)
Fig. 15. Lubritan WP X*{2| o] SFHulpgo w|x|:= <3




140
120 -
100 -

Webr absarption reb (%)
3

20 |

Q 1 X 1 M 1 " |
3.0 6.0 9.0 12.0

Lubritan WP (%)

Fig. 16. Lubritan WP X & o] E-F4To] p]A

rlr

B
Fig. 15 9 Fig. 169 A@ Aol nw ejzre 3.0%0lA]
12.0% 742 ZtjA17) AFoAE 3.0% st drTh 6.0% A
g 29 v WeErt Sdsgch 2y X EE 6.0% o
A 120% A4 Sl % o ol WenE TAHA 4 ASE
Vel X #d geseks ASHY wHdAr dYEA W5
o 5 Qen HHFE 9.0% ol AU ¢ BEY(Loos
grain)e] WY @ J}Ee] E3dol Tacky ¥ Ao®E YERETh

o)A} Hydrophobic acrylic syntan ¢) Lubritan WP *{2] &8 3.0%) A
120%744]  Hejste] waEs AwP Fd3 FAYTsEs 16503,
EEFEE 75% WYEA EX 7IER (B 0 150008
EhE 1 50% vIh oy wlXA Reke Ao YEY HE
Aol Aejrz geg Ao ATH T

7

0\
T2

H



). Waterproofing fatliquor 9] -2

ditzlor JHAAE ¥ AR &8 9 sl =83 ¥ =s
29 ohier ¥ S35E 2Ysp| $¥ Az gow Haa
Aol YAEY 2 ysy, Bad Q9SS Pofd Zyozms

Wol ol &= .

FA —

Olefin -§-
34 Ester 8-

L
— e —EParafﬁn -

Fig. 17. 9% 9 =&

tlo

Hols 7HEel WsdEs Foidtr] $18) Waterproofing &3S A
ZHAAZE TdgstA ALER lem  ol#gt XA EE  Paraffin
fatliquor, Sulfonated fatliquor, Phosphated fatliquor, Fluorinated fatliquor S
o] gtk



Table 17. Waterproofing

fatliquor 2] -F3¥ 54

Fatliquor type

Characteristics

Paraffin fatliquor -

High molecular weight hydrocarbon oil
Distillation of crude petroleum

Good wearing properties

Water repellent

Reduce the slipperness

Sulfonated fatliquor | -

High molecular weight with fatty acids, fatty
alcohols or alkyl phenols

(molecular weight : 500 ~ 700)

Water resistant

General formula : R (SO,M)

*R . Hydrocarbon radical, M : Metal, Ammonium
Hydrocarbons having 30 ~40 carbon atoms

Phosphated fatliquor | -

Good water resistance

Softness, Fullness, Flexibility, Elasticity

Basis of mono -alkyl phosphate (MAP)

Dry silky feeling

The most effective MAPS had 16 carbon atoms
(C,o0 in alkyl chain

Fluorinated fatliquor | -

Good water repellency
Good oil repellency

Soil resistance

Dry cleanability

Basis of chlorofluorocarbons

E Adol s el

g FUAIZIZl e B A=A g

= o7A FF 9 Waterproofing fatliquor & & ¥ J/gol ol
v Fatliquor & Agiste] Age] ARE-sH3iTh




Table 18. A)J¥oll AR2-3F Waterproofing fatliquor

Fatliquor

Trade mark

Maker

Description

Paraffin
fatliquor

Perfectol WX

Schill &
Seilacher

High molecualr weight
paraffines

Excellent water repellency
Lightfastness

Used in the retanning &
Fatliquoring process

Sulfonated
fatliquor

Pluvion L 90

Dr. Th. Bohme

High molecular ester
sulphonates
Hydrophobic properties
Excellent dyeability
Good lightfastness
Sofiness

Fluorinated
fatliquor

Resistol UF

Trumpler

Ammonium salt of a fluorin-
ated urethane

Water repellent

Oil & Soil resistant
Sensitive to cationic metals
& hard water

Phosphated
fatliquor

Ombrellon WR

Munzing

Waterproofing natural &
Synthetic fatting materials
High water resistance
Reduce the water uptake
Solid con. : App. 50%
Lightly greasy feeling

Eupilon WAS-1

Stockhausen

Synthetic fatty substances
Waterproofing agent
Fixation with mineral
tanning salts

Solid con. : App. 55%




Fatliquor

Trade mark

Maker

Description

Phosphated
Fatliquor

Repelan WR
10

Cromogenia

Fatty composition of phos-
phoric esters and special
synthetic oils

High waterproofing effect
Improves the tcar & grain
bursting resistance

Improve the surface feel

Paradol HP

Yorkshire

Blend of neutral oil &
complexing emulsifiers
Highly waterproofing effect
Solid con. : App. 60%
Water vapor transmission
properties

Bavonol El

Hodgson

Synthetic fatliquor

High degree of surface
water repellency
Bleaching effect

Solid con. : App. 55%




(D A¥F 4y

(<

Ch 71E gaTA

Waterproofing  fatliquor & X]2]o] w2 W}

FEE gopur]  sla
Table 199} Z& 712 gazgel o WPS A

Table 19, 7|8 Az

Process Content (%)

Chemicals Running time  Check
100 H,0 40T)

1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)

Neutralizing

1.0

HCOONa 10

0.5 NaHCO, 60 (%x30') pH 5.2-5.4
Drain & Rinse

100 H,0 (50¢)

& 6.0 Paramel PA

Dyeing

Retanning

60’
(Acrylic syntan)
20

Parvol BS

20'
(Levelling agent)

3.0

Acid dyeswff
0.5

HCOOH (1:10)

Drain & Rinse
H,O0 (s0t)
Fatliguor

HCOOH (1:10)

Drain & Rinse

40 +«a

10’ pH 4.042
Fatliquoring 100

0.5

10 pH 3.638




h 712 da3d F AESH

:?"__
ATl T A|FE Fig 9§49} Zro] Diying, Conditioning,
Vibrating, Toggle drying -2

Alde AASEAE.

7]A  Crust leather 2 THE o3 WE

@ 2" JdE 4 23

(b Waterproofing fatliquor -3 b

o
-

g xo] TE

@ Ay =7

Waterproofing  fatliquor ¢1  Phosphated fatliquor, Paraffin fatliquor,

Sulfonated fatliquor % Fluorinated fatliquor 52| Fafliquor & X

of WE WEE Aol AWEI ) Tavle 199 AR FUIFA
Z Fatliquoring 7% oA Fatliquor & Z+z} 3.0% A£3%F o}

=5 Hlas] E3io.

Table 20. Waterproofing fatliquor -5-39¥ Ag =7

@ @ €) ® ®

Retanning 6.0 Paramel PA

Fatliquoring | 3.0 *Polyol|[3.0 Ombre-|3.0 Perfectol| 3.0 Pluvion| 3.0 Resistol
AK llon WR WX L0 UF

*Polyol AK (Sulfated fatliquor)



Fig.

Meoaser flees (Timea)

18.

Wabr absarpton rak (98)

2000

7/
N A7),

P-AK O-WR P-WX P-1.90 R-

S

Waterproofing fatliquor

Waterproofing fatliquor -3-3'¥ X &]o]| 23 Zxurss nlw

120

P-AK O-WR P-wWX P-L30 R-UF

Waterproofing fatliquor

Fig. 19. Waterproofing fatliquor -5-3'H 2o 23 E-EZ4% d|w



Waterproofing fatiquor &) 43 Hzjel wE AY A= WE
a7 Q= B4 KA Poyol AKS Mzistgigul Eoh %
248 Ad oAe7A Waterproofing fadiquor & st W 5
qpawel 4od okge BEFEZ AimHE QAe® vehd o
g wesst VS T F Uk

3l Wateproofing fatliquor &) -F3¥= 4% E w Phosphated
fattiquor ¢! Ombrellon WR & X 3}%& w7l ©e 53 2]
Waterproofing fatliquor & e}t w Er} wpErt o A
o= vehyitt

o]&]%t 73} Phosphated fatliquor & 7§ T}E Waterproofing
fatliquor 9= 2] ofl Fig. 203 7] MAP 9 DAP t&o o]
=53 glo] FlEel MelAl oS il Chrome 7He] Wi$l FHA
o) et m@ Al A Hol dal WFHl HES AR
xE)x o2 Hydophobic groupo] Xde] wo] =AstA el wet

Y 24EE uUS FoAz] d9e Ao wdEn

MAP (Monoalkyl phosphate) : DAP (Dialkyl phosphate)

R=¢C,-C, M=K, Na

Fig. 20. Phosphoric ester type fatliquor & %



(\1}) Phosphated fatliquor 2] 29 x]e]o e Hkw

© 2

27

Phosphated fafliquor &] 570 a}s wp

s Table 219 7| <¢4-F¥% Fatliquoring T Ao

oe g

Rz

§ES AV E g

FEE vas] R

o

Table 21. Waterproofing fatliquor {9 A¥ =7

_?__I

22 59

Xp. No,
Process @ @ & ® ®
Retanning 6.0 Paramel PA
Fatliquoring | 3.0 Ombre-|3.0 Eupilon|3.0 Repellan| 3.0 Paradol [3.0 Bavonol
lion WR WAS-1 WR 10 HP El




@ A¥ 23

NE

///////////////

0
O-WR E-W

R-WR10 P-H

Phosphated fatliquor

H| 3L

Pt mt
o1 =

FRY Al o8 4%

Phosphated fatliquor

Fig. 21.

{gp) erex uondipeqe Iaem

R-WR 10 P-HP B.El

O-WR  E-WAS-]

Phosphated fatliquor

=1 v

Fig. 22. Phosphated fatliquor &] £F{¥ Xjg|o] 23t EFF+%



Fig. 21 9 Fig. 229 A¢ Z3ojA X7 Ombrellon WRE X

7} T} Phosphated fatliquor & 2|3t 29N} nkg

n]

al H

-

TFT el FEE viXNE AY QW9 ol
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(th) Phosphated fatliquor & & T Wk

O Ay =7

Phosphated fattiquor 7}&® 78 #e=2t o]t Ombrelon WR
o] ol wE olo}R 7] $js] Table 19¢ 7]
Qalg4F Faliquoring THol oiA 77 30%elM 120%744] A

A TuAA AEe AT

A - =
Bo}"'l" JS]-JJ =

Table 22. Ombrellon WR 9] gy A =7
Exp. No.
Process ® @ ® @
Retanning 6.0 Paramel PA
Fatliquoring 3.0 Ombrellon|6.0 Ombrelion|9.0 Ombrellon|12.0 Ombrelilon
WR WR WR WR




@ 43 Z=

4000
Fang
m
E 3000
S’
L)
é‘ 2000
&
§ 1000
=
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3.0

6.0 9.0 12.0
Ombrellon WR (%)

Fig. 23. Ombrellon WR X|]gfo] Sxulimo) n)x= ol &k
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100
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Wabr ebsarption rek (98)
3

Fig. 24.

- \ —— —m
1 I A 1 1 i
3.0 6.0 9.0 12.0
Ombrellon WR (%)
Ombrelion WR 2] o] EFLTof p|x= o

'6(')12



Fig. 23, Fig. 24 2| W% Al¥ Zojx 2 Ombrellon WR 2|
Helee 3.0%004 12.0% 74X So AlRle} wer FEANeE %
2 9 24w 72E ythdlel Yol wawel vl 9%
of % ¢ + UTh

2&u} Phosphated fafliquor ¢} Ombrellon WR 9] *2| g FuAl
7o wel sk mRe] EAlshs Q4rslr|zl Sois{e] ¥ Touch
7} wj$- Sikky 3] x|m  White leather o] lojA= AR F
Chrome 2] 9] ZFIES olFoax X o] w2 F27 H
= zZiew uyehy Az xdo] Hesigion EF APl
WSS $3 Aol oA ARgAde] thl olEol AT



(1) Phosphated fatliquor o] E-3 Xglo] o2 W

O Az =3
Phosphated fatliquor ©] 2-§}x]2] o))

e YRS AR

ok

Table 23 o] vjepd npe} o] F7bx] 579 Phosphated fatliquor &
SRAEske] AEe AAEH

Table 23. Phosphated fatliquor & E-3} Xj2]w AlgF =

vé
!

Exp. No.
oo | @ @ ® ®
Retanning 6.0 Paramel PA
Fatliquoring  |3.0 Ombrellon |3.0 Ombrellon |3.0 Ombrellon [3.0 Ombrelion
WR WR WR WR
3.0 Eupilon 3.0 Repellan (3.0 Paradol {3.0 Bavonol
WAS-1 WR 10 HP El
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WR/WAS-l WRfWRlO WR!H WR/El

gt wia

ed fatliquor &) -3 ejo] 2% AW

WR/EL

WR/WR10 WR/HP

0 R
WR/WAS-1

Phosphated fatliquor

3] [T

7t E A
=g

ed fatliquor =3 A2jof 2J3F



Fig. 25, Fig. 26 o] “Eld Fzawae 9 BEyc Ay 2 2ol
Al X Ombrllon WR 3} 47| Eupilon WAS-1-2 =3 A]e2]st
3% THE Phogphated fatliquor £ =3 M@ WAy Amug o
F3 Aee e,

o] 2 Phosphated fatliquor ¢ Eupilon WAS -1 9} g-o] e} <l
A71eE @A Fay zPEo] dR W Aow Yrht o|wd
Fatty /g8°] ¥or=e] @ 9%e v|A zZiow wogrnt

°|HT Ai= & AEolA Ombrllon WR F71RE 2 (6.0%)
ARERE W Bus WeEsh U Aes Uepdon] o]g of
&2 XY TouwcholAd® A Aoz et wgie Zgs 9
3| 4]+ Phosphated fatiquor 2 &%} AEsh= Aol &AL <
4 ek

22y Ombrellon WR 2 Eupilon WAS - 15 23 X713 Az
THYEET 34008, EEFEL 69% FERA ER J)EX o)
PIRAL ReRs o2 ded oE dsexeEAy HEsp gojof
g3 Aoz Fom gt



(7)) Phosphated fatliquor X{2jA] %3} pHo| W& WsE

1 s
e

@ Ay =7

Phosphated fatliquor {2} A] %3} pHof o} W F wjzs H

7] 98 Table 24 ¢ 7] Neutralizing -F3A] 53 pHE 27
AEE AAEHEH

Table 24. Phosphated fatliquor X|2]A] F3} pHe| w> AFH £7

Exp. No.

Process @ @ ® @
Neutralizing pH 4.0 pH 5.0 pH 5.5 pH 6.5
Retanning 6.0 Paramel PA
Fatliquoring 3.0 Ombrellon WR

3.0 Eupilon WAS-1
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(¥1) Phosphated fatliquor = Hydrophobic acrylic syntan &] 2]2] o]

= P
m= T

O Ay =4

Phosphated fatliquor 3! Hydrophobic acrylic syntan & X|2]o] ml=
Waeg al-E AERo] 95| Retanning 3-7go)A4] 6.0% Lubrtan WP S
&gt vh-S  Fatiquoring 4 o]A 3.0% Ombrellon WR, 3.0%
Eupilon WAS -1-& X2}stgr}.

@ 4% A3

Phosphated fatliquor ¢! Ombrellon WR 3} Eupilon WAS - 1 v e |
Lubritn WP-5 A3 723 ZExusci= 48003, E54T 48%
= YER} Phosphated fatliguor, Lubritan WP & Ztzh o= X gl st
Aol wls) BREst g59e & 4 Yo

2t ol # A Ex JIEX QY FHYSE 150003 o4,
EEFE 0% olste] glold Bu EFFEE JEA =gy

AR SR glojdts HEAE Qo= vehyr



t}. Akenyl succinic acid 9] #-&

Alkenyl succinic acid & 19491 Dr. George H. Von Fochs o 2}3}
Mars]o] s4Eo] Water resistant S Folsly] $l8 Ao Rt

s]&e] glo] Waterproofing agents 24} Alkyenyl succinic acid o] &
of e AT Ak TreT e Apgel BAHYUCH

1)
2)

3)

4)

5)

Only liquid AS.A's are effective

Leather treated with A.S.A. is not water repellent ; rather it
absorbs water readily

The water resistance of leather treated with A.S.A. is affected less
by surfactants than leather treated with silicones

A.S.A. does not react strongly with leather

AS.A's are water in oil emulsifiers (W/O type)

o]&]3t  Alkenyl succinic acid (A.S.A)+= Fig. 29¢o] uERd s}

o]

FBAprzA o2 R Polar group ¢l 27§ Carboxyl group 1

Hydrophobic hydrocarbon tail 2 = o]t

1‘12
R,— CH= CH—CHCH—COH
CH,CO,H

Fig. 29. Alkenyl succinic acid o] ®vh#¢l A &



ol#3 FA12E Y ASA = 271¢] Carboxyl group ©] Collagen
D8 op]x Gouwp 3 A@E 6171 Sm] olu] Hydrophobic hydro
carbon tail of 2J&} LA = Sk

A.S.A7F  Leather waterproofing agents &  o|-85|7] ¢ sl|A]x
Hydrophobic hydrocarbon tail oA Cartbon %7} F 2= 137 o)Atoleof

sl Catbon atom =7} 20-247] & u b weado] $-4% oz

FeiA gic.

AS.A,

Hydrophobic
hydrocarbon tail

Hydrophobic
hydrocarbon tail

e : Hydrophilic head

Collagen fiber

Fig. 30. AS.A.8} Collagen fiber &}2] A%} )

ool mep B Uolri: Hel w4 oS s Cabon 47}

2271%) Liquid type 2] AS.AE H"ste] ™o ARE-EL G o



Table 25. Al¥ o] ARZ-%F Alkenyl succinic acid

Chemical Reagent Structure Properties
Alkenyl Bis (2-ethyl C,,H,0, |- Soluble in tetrahydrofurfuryl
succinic hexyl) alcohol or butyl carbitol
acid adipate - Qil in water emulsions at
50T

- High boiling polar compounds
- Lubricating or Hydrophobic
effect




1 Ay uwhy
b 712 d4azH
Alkenyl succinic acid & Z-Ro] wE wres AR 7] Y o}

A Table 263 & R A4Tel wet AW AA|seink

Table 26, 7]& A4z 3

Process  Content (%) Chemicals Running time  Check
Neutralizing 100 H,O0 (40r)
1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)
1.0 HCOONa 10’
0.5 NaHCO, 60' (- x 30 pH 5.2-5.4
Drain & Rinse
Retanning 100 H,O0 (50T)
& 6.0 Paramel PA 60’
Dyeing (Acrylic syntan)
2.0 Parvol BS 20
(Levelling agent)
3.0 Acid dyestuff 40' +a
0.5 HCOOH (1:10) 10 pH 4.0-42
Drain & Rinse
Fatliquoring 100 H,O (&0C)
Alkenyl succinic acid 60'
0.5 HCOOH (1:10) 10' pH 3.6-3.8

Drain & Rinse




P 7S FANTH F AETH
Aamo) we} =¥ A|&E Fig. 9 oAt Zol Drying,
Conditioning, Vibrating, Toggle drying -2 713 Crust leather 8 Yh=

e Bk Test 5 AAlSIETH
@ A¥ Jg % 24
7P AS.A. 9 Xl ulE wgw
O Ay =3
ASA 9 Mol wE BFET AR $&] Table 27|41

7Zho] g 1.0%o|4 4.0%71A] EdiAA AEE AAESH.

Table 27. AS.A. 2] Xglahy Ad =7

Exp. No. ® @ @ @

Retanning 6.0 Paramel PA

Process

Fatliquoring 1.0 AS.A. 20 ASA, 3.0 AS.A. |40 ASA
50 *T.HF.A.|50 THFA. |50 THFA. |50 THF.A.

*T H.F.A. : Tetrahydrofurfuryl alcohol (A.S.A.2] Emulsifier)
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Fig. 31. AS.A 9o x|gjzro] Z=xubimo| nlxj o &

150
o
¥
P
£ 100 |- - ., - —
o
%
rg 50
8
ﬁ -
2
O ] M { 5 [} 2 [ |
1.0 2.0 3.0 4.0

AS.A. (%)
Fig. 32. AS.A. 9] Ag|gko] BESwo| n|xj= 9%



Exuir W BEST Test Adold BE ASAL Xl @
P ExRwssE 3003 U9, BEFEE 95% °l¥ et
Hydrophobic acrylic syntan, Phosphated fatliquor Az Ao} uls] W
azs 79 A AR uEyTh

AS.A. o] 9lo] Hydrophobic hydrocarbon tail o] &4z U3
Collagen 79| AT S3to] of= Fxe W

Bosigou Ad AHe 2 oo 2o AF WP vIEd RS

% %+ Pk



D) ASA 8l oerlx g Hejo] gE wear

®© A =4
AS.A. W Hydrophobic acrylic syntan (Lubritan WP), Phosphated
fatliquor (Ombrellon  WR, Eupilon WAS - 1) S8 HgAge] w2 w

TEE AMEI] S8 Table 28 o)A Hi= wmpe} zhe Aezes
HEE AL

Table 28. ASA 8 oj&)7}x] whxde] A o] o]l wE AY x7

Process Chemical treatment
Retanning 6.0 Lubritan WP
Fatliquoring 3.0 Ombrellon WR

3.0 Eupilon WAS-1
1.O  ASA.
50 THFA.

@ H3 #A3

AS.A. 3 7 Lubitan WP, Ombrellon WR, Eupilon WAS -1 59
TrdE AY Chemicale 23]z % Ay FANEEE 49503,
EETEE 4% LIEIL}  Lubritan WP, Ombrellon WR, Eupilon
WAS -1 9-3 X2 gt 3¢9 njest gas e QAT

TEA olMT A Bw ASAE HYY Fe s ey
ZAs E-qA e st e A.S.A. 2] Hydmophobic %t EMo] wige

ol PlAE 9 He Qe ¢ & g




2}. Capping agent & 3]-§

Capping agent £ %] Chrome % ©P4¥} Zirconium, Aluminium
Sof zagel wol ol8Hm Utk

ol® 3t oj@l7}x] =FH9 Capping agentE J}5o] HHE ¢ 55
@do] #)e] Collagen 3} Wil AL FAsted AL P Azl
24 k= FuH A, Bol OF udel FAsE Az dElA
Ut

mebd HT uAEd S8, Uiy 989 ARA grEde 4T
2 $)3]A W4 Chemical & Retanning £Ei= Fatliquoring 57 o A A

2]%F t}S Capping agentZ A&3l= Ao=R B X Tk



Table 29. oj2]7}x] Z499 Structure ol Collagen 3}o| 7%}

Metal salt Structure Binding mechanism
Chromium H.O éO
sulfate 2 0 C 0] O
H20> |r< Hzo O _ é _ O \O-—CI': ‘;%_: :Cr.o_g
H,07 I NH,0 I
2 H2 0 2 , O ; 0O H+O O
Collagen Collagen
Aluminium i (OH,) % 0
sulfate C.
Al, (SO,) SOy O-AI—O—AI-O-(HI
L (HZO)S_ Collagen Collagen
Zirconium Type I :
Sulfate L OH Polar binding of anionic
QH—*—_,Zr\ o sites of the zirconium
OH. H complexes 10 amino groups
OH Y4 OH Type II :
0O Polar binding of cationic
sites of the complexes to
O L OH carboxyl groups
OH .,_Zr\ H Type III :
OH< |- 0 Covalent bonding of neutral
OH/ZT‘_“ OH sites and the oxygen atoms
of nonpolar carboxyl groups
of collagen

WEA E AFAME HEe Bol uiE A A FZ a)
Techincal grade ] Chromium sulfate 2 Aluminium sulfate, Zirconium

sulfate 52 AM8-3te] Capping A ¥ A o).




Obh 71 GATE
Capping agent & A glo] o WSE ABRE7] #s] Table 30
o Z1E @aggel mebd ARe AAsigch
Table 30. 7]+& GANZH
Process Content (%) Chemicals Running time  Check
Neutralizing 100 H,O0 @0T)
1.0 Relugan GTW 10'
(Glutaraldehyde tanning agent)
1.0 HCOONa 10
0.5 NaHCO, 60 (5 x 30) pH 52-54
Drain & Rinse
Retanning 100 H,O (50C)
& 6.0 Lubritan WP 60
Dyeing (Hydrophobic acrylic syntan)
2.0 Parvol BS 20
(Levelling agent)
3.0 Acid dyestuff 40' +«
0.5 HCOOH (1:10) 10’ pH 4.0-42
Drain & Rinse
Fatliquoring 100 H,0 (50TC)
' 3.0 Ombrellon 'WR 60’
3.0 Eupilon WAS -1 :|
(Phosphated fatliquor)
0.5 HCOOH (1:10) 10' pH 3.6-3.8
Drain & Rinse
Capping 100 H,0 40T)
Capping agent 30 pH 3.4-35

Drain & Rinse




712 934 & ygay
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I Aol U A= Drying, Conditioning, Vibrating,

Toggle drying -2 7J3 Crust leather & ©
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¥
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X

("B Capping agent ©] 7' x|gjo] nm=

i
"

®© A =1
Capping agent o] Ffol W W HTE AWur] 8 Table
309 71 GAIHT CappingFagel 247t 209 Heste] was

& opugic,

Table 31. Capping agent 79 AJ3d =27

Exp. No.
m @ @ ® ®

Retanning 6.0 Lubritan WP
Fatliquoring 3.0 Ombrellon WR
3.0 Eupilon WAS-1
Capping - 2.0 Chromium{2.0 Aluminium|2.0 Zirconium
sulfate sulfate sulfate
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Capping agent F-F3 Ao o2 AP Aolx W9 Capping
agent = Ao 3h A diAR MYsix] e W Ko weews)
Zqse Bow yehyo

XE%h Capping agent £-Fof ulelAs Chromium sulfate £ x{2]5}
R= W STEAWST 82003, EFSE 38%2 Eht o}E  Capping
agent £ AT Feol wls) P wAL $4UL @+ gk

ol2]gt ZAH= Chromium sulfate & Z -9 Collageno] t3t ujs]
A% Y] Alumium sulfate} Zirconium sulfate BT} Zo gx
Sol @ A 3l Aol tg WB WYHYY] wEe Ao
Ats Sl

T2} White leather & A2 79 Chromium sulfate 9] =a] o
el Jhse] rh FEEANE "o Chromium  sulfate 2]

Aluminium sulfate S *2]slejo} & 7oz o o}



(L)) Capping agent 8| Ao @& WP

D A= =7

Capping agent% 7}

B 7

-

$4gh A0E depd Chromium

sufate o el gro] o WEEE AHEI] $is] Table 329 3|
e e 2.0%004 8.0%7HA FuiAlA AdEE AASE

Table 32. Chromium sulfate 2] *jg]&g¥d AF =7

Exp. No.
Process O ® ® @
Retanning 6.0 Lubritan WP
Fatliquoring 3.0 Ombrell WR
3.0 Eupilon WAS-1
Capping 2.0 Chromium|4.0 Chromium|6.0 Chromium{8.0 Chromium
sulfate sulfate sulfate sulfate
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Fig. 35, Fig. 36 ¢ Ag ZAIojA] R Chromium sulfate 2] {2}
2o SHsclE BTHTL EAYFE @ BFFEE T Al
e Aoz YEyT

olel3t Aaz B wf Chromium sulfate o] U7dF ¢fo] Coilagen
2 w9 A% PAE rjo]4t Chomium sulfate F2 EE
Collagen 3}2] AGL oA 4 wAgFozs Wess U o] 4
ZUHA AR B

o| A} Capping agent 24] Chromium sulfate & *{g{3] & 2%
Mkl 80008 e, EEFEE 39%2 UHUW ERTET
so% wlRes EE IEAUOl SOy FAWSES SR JIE
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ol. Silicone emulsion &) =&

Silicone - *|-3- Nottingham univesity 9 FE.S. Kipping 22¢] 23|
As]o] AREEZ] Alabstgit) Silicone & 2SI - AF20) -
26D 9 dFE P ARETS odvshd WRE F2E T @stu g
t BE 9%y FRHNE 550 snlsirls B

olB|%t Silicone S 5 Bl MIA FHA, WA, A, W

g, 94 £ SE¥ 42% Relsie oz e Yo

Table 33. Silicone 2] =&

Applications Product types
Fluid type | Plastic additives Greases
Hydroulic fluids Coagulants
Vibration damping Particle and fiber treatments
Release agents Cosmetic and health - product additives
Antifoamers Heat - transfer media
Dielectric media Polishes
Water repellency Lubricants
Surfactants
Resin type | Varnishes Electrical insulation
Paints Pressure - sensitive adhesives
Molding compounds| Laminates
Protective coatings Release coatings
Encapsulants Adhesives
Junction coatings

=S Silicone & A& AL FA42FE, Silane 2| |7, Siloxane 2]
Az 9AZ X Az AHzHE dubzlel Silicone o LR Fig.
373} 7o},



Fig. 37. 4%kA <l Silicone & -4

Silicone o] A4QH o2 HEEHTA oA PR BFSJACH <
=g B9 FA Silicone oil, Silicone emulsion, Silicone compound,
silicone grease 5 0.8 -FAC.

o] 7Fe-u Silicone emulsion-2 Fig. 38 3} 72 2T 7}%1 Silicone
ol QYA Hof =mE A s wE Typeolzt & gl

o}

™o

CH;——Si— O l—s|1 oJ S|i CH,

|

CH,4 *R n CH,

*R ; Methyl, Hydrogen, Phenyl, Fluoro.

Fig. 38. Silicone oil 8] 34

Silicone emulsion &} el RBE -Guale Aoln] 53 el 9

o] Z2 oA, %A, £8A, FIA, YA T2 oleHIL 3
1=



Table 34. Silicone emulsion 2] -2-&

$ & ¥ o $ & o

of ¥ A ooy, wREd 4¥A FW olYAl
& g % jole], el sha, ABA &4
AR CRCRER RS

b & A EANHZ B Fof

ENE AT, TAE AE, de Hy
I e, SAYAA, ab, H3E

oleiZt TiYgE &%F A Silicone emulsion & o oA TE
SEHEE, A B ol ¥ Aze] YojME wb. ukgx, &
GA 8l Touch A2 AR HBHI 9= How RWUET guh

H & 9lo] Silicone emulsionS &I Ao Fig. 39 ¢} Zlo] ¥ &
¥ 9o] Linear polymers @] &e|& Collagen o Carboxyl 7], Amide 7],
Hydrogen 7} 53} ZAdsh= Zo= g2 9o}

R

/\/\/\

7////////////////////////////////A Henther

Fig. 39. Silicone emulsion 3} &3] #H3 e




olo] wep ® AuolMiE muel WS @AAIZIY) 3l Silicone

Table 35. Algol A8-3r Silicone emulsion

Trade mark Maker Characteristics

DC 478 Dow Coming |- Water dispersible

- Primary & Secondary amine/methoxy
- Good water resistance

- Solid content : App. 30%

- Improves softness

SM 2163 General Electric | - Water dispersible

- High temp. stability

- Good lubricity

- Polydimethyl siloxane fluid
- Solid content : App. 60%
- Nonionic




0 437 Y
b 712 AT

Silicone emulsion 2] 280 w&E WgE

AR 7] 98] Table

363 2 AR G4 weh ARe Ay

Table 36. 7]|3¥- JA=2

Process Content (%) Chemicals Running time  Check
Neutralizing 100 H,0 40TC)
1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)
1.0 HCOONa 10'
0.5 NaHCO, 60 (%x 30 pH 5.2-54
Drain & Rinse
Retanning 100 H,0 (50TC)
& 6.0 *Acrylic syntan 60’
Dyeing 2.0 Parvol BS 20
(Levelling agent)
3.0 Acid dyestuff 40" +a
0.5 HCOOH (1:10) 10 pH 4.04.2
Drain & Rinse
Fatliquoring 100 H,0 (50TC)
6.0 **Fatliquor 60’
0.5 HCOOH (1:10) 10" pH 3.6-38
Drain & Rinse
100 H,O0 @0C)
Silicone emulsion 30
Capping 2.0 Chromium sulfate 30 pH 3.4-3.5

Drain & Rinse




* Acrylic syntan
- Lubritan WP (Waterproofing effect)
- Paramel PA
**  Fatliquor
- Polyol AK (Suifated fatliquor)
- Ombrelion WR (Phosphated fatliquor, Waterproofing effect)
- Eupilon WAS -1 (Phosphated fatliquor, Waterproofing effect)
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Aol Y AEE Fig. 409 UEld ule} 7o] Aamas

A2 Crust leather 3 Nubuck leather & uh= 35
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Fig. 41. Algo] o}]&% Buffing M/C
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@ A¥ U4E 2 23
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(1) Silicone emuision 2| £F¥ zjg]o] w}=
@ Az =4

Silicone emulsion &} 7o w Crust leather & W% o] =

AT B 7] 2|8 Faliquoring process & A% o2 Hydrophobic

Table 37. Silicone emulsion & =Fw A)H =A

Process = Mo @ @ @
Retanning 6.0 Paramel PA
Fatliquoring 6.0 Polyol AK
- 3.0 *DC 478 3.0 SM 2163

* DC 478 9 A2} z27A
12.0% H,0 .
Mix
0.3% Acetic acid _lMix
3.0% DC 478

—102—
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Fig. 42. Silicone emulsion =53 o] 23 FHUTL

200

160 -

120

80

Weabr absarption rek ($5)

Blank DC478 SM2163

Silicone emulsion

Fig. 43. Silicone emulsion =HF8 o] 243 FFT%

— 103



Fig. 42 9 Fig. 432 A% ZFAIojA XA Silicone emulsion =
AE ek ot Wl Ro AMgte =y waerr FgEE Ziew
GEFst o] X% Silicone emulsion <SF3E B9 SM 21632 g
H3lE uf Btk DC 478 & AHg F$ Yrnrl 53 dow
LES T

ojelg Wi4 WA €A DC 4782 HEY Amine gl
Methoxy 7] A'd Silicone JAFZo] ©lA|@ HAlole vFe] HF
st Hzat Aol FIH 7] WiEY AL oA

Iy DC 478, SM 2163 =-9] Silicone emulsion 2 *Jg|g 7ZA-¢

39 Touch+ ThL v|72¥E Ao et B¥o] Hed 7o

w3 DC 478 M T Fae] olH B W FAYrE:

240038, EFrET BRE WY Wesrt FXI)IEA Y v A
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(1} Silicone emulsion 2] *{gj#o} wE Wk

@ Ay =7
Silicone emulsion & W& 37t 4% oz YeEld DC 4789
2] 2ol wWHE Crust leather o] WpEE Yoli7| 3l Table 38 7

Zol AL 3.0%A 120%74 SUAIA AES HASHH

ol¥

Table -38. Silicone emulsion & ZF¥ Ag =7

1.

@ @ © ®
Retannining 6.0 Paramel PA
Fatliquoring 6.0 Polyol AK
3.0 DC 478 {6.0 DC 478 | 9.0 DC 478 |12.0 DC 473

—105—
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e SuAdel @ SHYTSEE ASEM £¥ BEFEE

AasE ez UE} B4EE DC 4788 Hewd sl st
Sey we) Touh Weld uml 60% o4 Ml el viE

7g)= 7o) ZstA uebdel w2l Buffing & B 2ol

A i ool Qg Zem WIHYT.
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(Th) Silicone emulsion 2 o] &7}R] wr x2jal|o] Al w2 u

3
il

Silicone emulsion ¢} DC 478 1% Hydrophobic acrylic syntan <!
Lubritan WP, Ombrellon WR, Eupilon WAS -1 £2¢] Phosphated
fatliquor, Capping agent 24] Chromium sulfate £ 74 2|3 g

Crust leather % Nubuck leather o] W2 Alsg glr}

Table 39. DC 478 9 2{7}A] o M1 Ay Ay =7

Process Chemical treatment
Retanning 6.0 Lubritan WP
Fatliquoring 3.0 Ombrellon WR

3.0 Eupilon WAS-1
- 3.0 DC 478
Capping 2.0 Chromium sulfate
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Fig. 46 9 Fig. 47 9o A§ ZsjolA H 9 Crst leather ol
Nubuck leather of 9Qlo] FH¥rT = 16,0003 o|A, BIE4ri
35% olst=A Wy &It Held e ey ol 42
I BE VISR HNaE 150008 o4, EESRE 50% o
sto] Bl Aem ¥ 4 itk

geph o4y Bz vFo| Bu) vl BT sEHe] =
g3sl7] 9 eiAl+= Hydrophobic acrylic syntan %! Phosphated fatliquor,
Capping agent, Silicone emulsion-g-2] <J&{7}x] w4 X A2 23}
Aeste] & Wi gl wee] glo] W &HE Fofstejol @ A

o2 oy}l

Fig. 48. Crust leather & X9 (x 200)
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Fig. 49. Nubuck leather & X9 (x 200
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Fig. 50. A&l ©]&3t Video scope
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(2}) Waterproofing crust leather & &7 2 Wg= Hl
Hydrophobic acrylic syntan (Lubritan WP) I Phosphated fafliquor

(Ombrellon WR, Eupilon WAS-1), Silicone emulsion (DC 478),

Capping agent (Chromium sulfate) 59 E-3A] 0] s} Crust leather
o) Exuerr 9 BESEr BE J|EX| =g@de] o el
Al AzZ3% Normal crust

leather (N.C.L.) % Waterproofing crust

e
Oil test, Water/IPA test S ZFF oz uwlwsh] HTL

leather (W.CL) &} S3¥¥¢se ¥ 7

= B St =3
=TT oy T |-

Table 40. Waterproofing crust leather o] <74 E8d =

Test Tensile strength Tear strength Elongation rate

(kg/fm) (kg/fwm) (%)
Sample Length | Width | Length | Width | Length | Width
N.C.L. 1.56 345 3.81 41.7 53.2
W.C.L. 0.90 3.04 298 60.3 42.9
*EW.C. 1.55 449 4.24 50.3 42.7

* EW.C. : A Adel o) #jz¥ Waterproofing crust leather
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8,

& 5F
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5

N.C.L.

W.CL

Sample

EW.C.

Fig. 51. Waterproofing crust leather o] THv £

@3 Oil test 2 Water/IPA test

Table 41. Waterproofing crust leather 2] <&={'8 Qil test 2! Water/

IPA test

Sample
Test

N.CL. wW.CL. EW.C.
Oil test (Grade) 0 0 1
Water/IPA test (Grade) 0 1 2

* Oil test 2 Water/IPA test & 739 Sito] =
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@ FAYes

18000
[ 77

= 15000 7
E 12000 |

E 9000 |-

o 6000 -

42

3

-t 3000 | / /

N.CL. W.CL EW.C.
Sample
Fig. 52. Waterproofing crust leather & <FH 53Tk

150
-
g,
2
%
E‘
=
A
@
8
5
N.CL. W.C.L EW.C.
Sample

Fig. 53. Waterproofing crust leather 8| S-{F¥ EFFTE
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Fig. 54.

o
22!
g,
10

Water drop test
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24 9 was AP ZAE B9 ERF ARdAs JFEE

oAlE Apx] Aol 9ls] AF¥ Waterpoofing crust leather o] 7
3 =3 x& FAS dEnign

we 8o sEAE Yohisl A FEEE 34T 23 37
2 Sample 2] A|¥ ZAzr} w23 Aozx yeht AH Al 2
# #)=% Waterproofing crust leather & Nomnal crust leather 2} %

o] & U woht {7 4AA HWFEel hed AR = 7

39 wlieg o] gJojx|: Qil test, Water /IPA test, ‘A WTE, &
Zaweo =xu Ar A Ao 48] AxF  Waterproofing
crust leather 7} <tujollA] #l=% Waterproofing crust leather ¥} £
T Aor e
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B} Fluorocarbon chemical 2] =&

Fluorocarbon chemical & £4- (F) 7|& 7/ 12

2 dFE el ol

o]

31+ Chemical 2A4]
o Fxo] ghom FH o

N

Rainwear

pis)

Upholstery, Drapery, Automotive roofing material, Campet 52 A=A]o| =
HeET gek

Fig. 5504} XM= n}e} Zo] Fluorocatbon chemical 2] wtz] Fxi=

Polymeric type o] Product 24] Perfluoroalkyl chain-g& Y Helg 74
.

H,C CO *Rf . R
N

(Perfluoroalkyl chain)

: CF, CF, CF,

R=HorCH3

Fig. 55. Fluorocarbon chemcial o] bz Fx

Fluorocarbon chemical 2 Perfluoroalkyl chain ¢J)

9io] Cabon S0 whe}
9F o wkmgo) xpo]7}p 9lew Carmbon 7} 870 Yu] Z v

A Aex g=A gl

A [o]
Hc} * ‘?:_}TE?E

oj2]%t Fluorocarbon

chemical 2 Fig. 56 o] A&} Zto] ofg|r)e]
Perfluoroalkyl chain o] 9723 3HFYE FENE olFo] w. wd5ys 7
o= Ae® B £ 9ok
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(‘::Fz)s ((::Fz)s (%:Fz)s
RS
O O O
CIIZ =0 (:3 =0 (lll =0
NI AN N
C C C C

Fig. 56. Fluorocarbon chemical | Perfluoroalkyl chain AR e

39 Fluorocatbon chemical-& H3o] L3 7¢ BHe 7 BT
AU ZoAA ot sl @ wes, dwd, e e o
gy BE Fojehs dom Rwsm o ww Yolgdd FE
o}&% Cr T Al Fe S3el Aol AsAE $ wAI BF A

datgie Wl Hoh o FASEE AR U A gtk

Table 42. Fluorocarbon Chemical HZ]A] BB Ao W& A EY %

x4 dA ¥H 4 (dynfem)
- CF, 6
- CF,H 15

- CF, - CF, - 17
- CF, - 18

- CH, - CF, 20

- CF,- CH, - 25

-CFN - CH, - 28

—=119—



X (CF,)_ COO

X (CF,), RCOO’

X (CF;), NRCOO
R
X (CF;), RSO;NRCOO

Fig. 57. Fluorocarbon chemical &} Metal 32| 73 e

oetd E dEelME W

R

W5y FoE =R

RL8}7]

A%

K

s

a

dol Hold Aoz de{= Emulsion type ¢ Fluorocarbon chemical £

dEste] JdEe AREsHRT
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Table 43. Al&o} AR23}F Fluorocarbon chemical

Trade mark

Maker

Characteristics

Nuva LB

Hoechst

Oil repellency & Water repellency
Solid content : App. 22%

Soluble in water

Frost resistance

Nubuck, Clothing nappa, Gloving leather

FX 3564

3M

Qil repellency & Water repellency
Solid content : App. 40%

Shoe upper, Garment, Upholstery
Soluble in water

Anionic type

FX 3560

3M

Chrome complex fluorocarbon chemicat
Qil, Water, Perspiration resistance

Dry silky & Filling effect

Solid content : App. 30%

Soluble in water

Cationic type
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1 Ag iy
b 718 g83%
Fluorocarbon chemical 2] 220 wE Wt & AmKY ] 93

Table 44 o} 72 712 JAFH ol wel AP AAskAh

Table 44. 7|+ FAHZTH

Process  Content (%) Chemicals Running time  Check
Neutralizing 100 H,O0 “ot)
1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)
1.0 HCOONa 10
0.5 NaHCO, 60' (5 x30) pH 5254
Drain & Rinse
Retanning 100 H,O0 (50T)
& 6.0 *Acrylic syntan 60'
Dyeing 2.0 Parvol BS 20
(Levelling agent)
3.0 Acid dyestuff 40"+«
0.5 HCOOH (1:10) 10' pH 4.042
Drain & Rinse
Fatliquoring 100 H,0 (50¢C)
6.0 **Fatliquor 60’
0.5 HCOOH (1:10) 10/ pH 3.6-338
Drain & Rinse
100 H,0 40tC)
Fluorocarbon chemical 30
Capping 2.0 Chromium sulfate 30 pH 3.4-35

Drain & Rinse

—122—



* Acrylic syntan
- Lubritan WP (Waterproofing effect)
- Paramel PA
**  Fatliquor
- Polyol AK (Sulfated fatliquor)
- Ombrellon WR (Phosphated fatliquor, Waterproofing effect)
- Eupilon WAS -1 (Phosphated fatliquor, Waterproofing effect)

b A8 ATy T ARTH
Agzgel B ARE Fg 403 o) YEFYEL A Cnst

leather 2! Nubuck leather 2 TH= & Wt

)
i
ox,
o
A
oX
o
Sar
A
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@) A€ J§ 9 B

(7} Fluorocarbon chemical 2] {8 Xjg]o] w2 )

© Ay =3
Fluorocarbon chemical ©] <ol o= Crust leather & W<x  x}o|

it x3 2l -8 Fluorocarbon

£ oopwr] 95| Faliquoring FHL
chemical & THHER 3.0% Xsl] WFeg w|wsle R}

Table 45. Fluorocarbon chemical 8] =5 A =27

Exp. No.
Process O @ ® ®
Retanning 6.0 Paramel PA
Fatliquoring 3.0 Polyol AK

3.0 Nuva LB|3.0 FX 3564|3.0 FX 3560
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1200

1000 |-

800 -
600 |
400-—
200:

o Lz /4

Blank N-LB FX3564 FX35

Meager flexes (Times)

N\

8

Fluorocarbon chemical

Fig. 58. Fluorocarbon chemical 8] 5w A]2leo] ot WL WX

150

Weabr ebaarption rale {($8)

Blank N-LB FX3564 FX3560

Fluorocarbon chemical

Fig. 59. Fluorocarbon chemical o] £fd X2lo] 93 EFT% w®la
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Fluorocarbon chemical 2] Z-F3 Xelo] oS A¥ A2 W
Fluorocarbon chemical o] 2] wle}A] Wpxop 48 7log
B}y on] IE$H Fluorocarbon chemical 4] Nuba LB = A 2f st e
HTHe FX 3564 EX FX 35602 2e}ge uw ot we

ST

o] 2§+ A= Fluorocarbon chemical ) FX 3564, FX 3560 -5-0]
ol 3ol Wt C-F siFER U 9A 9 Ze i
7 ol AouAa =y &gl Aew wE|ch

2} Fluomcarbon chemical 24] FX 3564 &= FX 3560 X2
3 A% SHAWET 10008 WS, BEFES 85% o4 UEh}
=X @AM "ot T 2 £ Tk
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(\}) Fluorocarbon chemical &} *j2|&el W=

D Ay =7
Fluorocarbon chemical

FX 35609 xg|zFo] w2 Crust leather 9

e

=

P o
WrEZL =

uk

A T
o7

WrEE goh]

7oz Jephd FX 3564,

ukl

Table 46 of uUEFA u}e} Zro] FX 3564 T FX 35609 M HE

1.0%0) 4 4.0%7HX SHAIA AES AAISHA-

Table 46. FX 3564 9 FX 35609 =g A3 =1
Exp. No.
Process O @ ® @
Retanning 6.0 Paramel PA
Fatliquoring 3.0 Polyol AK
1.0 FX 3564|2.0 FX 3564|3.0 FX 3564(4.0 FX 3564
0.3 HCOOH (1:10)
- 03 HCOOH (1:10)
Drain & Rinse
1.0 EX 356012.0 FX 3560|3.0 FX 3560(4.0 FX 33560
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@ A¥ 243
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4000

Measer floxes (Times)
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2.0 40 6.0 8.0
FX3564, FX3560 (%)

Fig. 60. FX 3564 4 FX 3560 o} Xg|&go] Z=Aulsto) n|x]= sk

[

120

. !
23 100 f
m [ o
& 8o |
c = .
g o |k -
by I
2 wf
. !
& 20 |
&

0 1 1 I P 1 " 1

2.0 4.0 6.0 8.0
FX3564, FX3650 (%)

Fig. 61. FX 3564 4l FX 3560 & x{g]gro] B&ro] u)x

rir
ol
o
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Fig. 60, Fig. 61c] “ERd A3 Zagols Hw FX 3564, FX
3560 & o= HEelge Wit EgAgos) waert SuH
oJom st FX 3564 2 FX 3560 9 X &g B9 wet &H

T 80003 o)A, BESEE 0% Ay ogN WeEs
fo= |
A

S FX 3564 2 FX 35609 2% 6.0% ©]d SehrlFel

ozl pEE gASgon WY dErl AejAs] Edo] Hho
ARolA - Aabol Uehde] met Helwg 40% olum 2t
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(%) Fluorocarbon chemical % o #7}x] wxielale] e]of whs
\

W
® Az =7

Fluorocarbon chemical 24 FX 3564, FX 3560 9l Lubrtan WP,
Ombrellon WR, Eupilon WAS - 1, Chromium sulfate 5-2] w424
S Table 47 o] “eld wiel Zo] xe]$t ThE Crust leather u

Nubuck leather 2] W<~T & w|wsl Xt}

Table 47. FX3564, FX3560 9 o712 @s=Agiae X2y A

=7
Process Chemical treatment
Retanning 6.0 Lubritan WP
Fatliquoring 3.0 Ombrellon WR
3.0 Eupilon WAS-1
20 FX 3564
0.3 HCOOH (1:10)
- 03 HCOOH (1:10)
Drain & Rinse
20 FX 3560
Capping 2.0  Aluminium sulfate
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7 Z

Crust Nubuck
Leather

Fig. 62. FX 3564, FX 3560 2 2|7k #exejA e xzjo 9%

SAYFE Hw

Weabr absorption rele ($&)

Crust

Leather

Fig 63. FX 3564, FX 3560 @ oja|7}x wt=xjgjxle) el of%

R -1
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Fig. 62 9l Fig. 63 o W% Test ZolA XA Crust leather o
SlolAlE TAWSE 188008, EF4E 33%8 UER Em )&
A (SAWFE 15,0008 o), EEFFE 50% w|FH oAl Howm
Y-ERG T} —Z2{1}+ Buffing *{2]E #% Nubuck leather o 7-%of
T SAYEE 78003, EETE 56%2A] =X X0 nld o
A +H= wgoy
¢+ @3+ Fluorocatbon chemical &) Wxje] &37) 712 =%
Hol F@slo] Uedoz s BufingAl EwWo] WMol wet
Yol ekgslgy] wEel Aoz Amsich

.2.__,
2
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Fig. 64. Grain leather & F¥ (x 300)

Fig. 65. Nubuck leather o] X (x 300)
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(%)) Waterproofing crust leather ] 24 u

2 W E Bl

Fluorocarbon chemical 91 FX 3564, FX 3560 9] xjeje} &4 g w

1

AeAE T Aol wel Crust leather A oAl Exupsr
SETESY FXIL BE 7|EA o4z Urhy oA Az

Normal crust

o yg

leather
W.CL) & $agsE o 2% ZE, F4E

Water /IPA test 52 FTHHOE w|wdtd H ok

(N.C.L.) & Waterproofing crust leather

'I:"Ef}-.'l:

O =3 Z=

Table 48. Waterproofing crust leather &) &7 22|z 7o

Test Tensile strength Tear strength Elongation rate
(kgfnt) (kg/mm) (%)
Sample Length | Width | Length | Width | Length | Width
N.C.L. 1.61 1.77 4.66 4.29 41.1 70.0
W.CL. 1.81 1.91 3.83 3.93 68.3 53.9
*E.W.C. 1.42 1.72 5.20 6.52 76.1 40.5
*EWC o XA Aol 28] A=¥ Waterproofing crust leather
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2,

4 s |
2

R
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Fig. 66. Waterproofing crust leather ]

N.C.L.

W.CL.

Sample

3@ Oil test 2 Water/IPA ftest

Table 49. Waterproofing crust leather 2] <=3 Oil test % Water/

IPA test
Sample
Test N.C.L. W.C.L. W.C.L.
Oil test (Grade) 0 0 2
Water/IPA test (Grade) 0 1 3
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Measer flaxes (Times)

Wabr ebssrption rek (%)

20000 7//
Fig. 67. Waterproofing crust leather o] 53 Zxjuld-o

100

50

N.CL. W.C.L. EwW.C.

Sample

Fig. 68. Waterproofing crust leather 8] £HW¥ E I o
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Fig. .69 3 ¥ 9] Water drop test
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8 4 WEE AE dAelA 1Y B Ax 3% 2 o)A
= AR A ¥l 2] A3 Waterproofing crust leather o] glo] 2l
IZEI} e B FAE BYT FRmlML 7B 79
Crugt leather R.% B| 3 A2 Yeldo] Aa] Ageol os) A=
¥ Watemproofing crust leather 2JA] Normal crust leather 9} Zro| wh
oy} Tl Tl dF TFAHl v R22 YEHyTh

e &3 AReldE  Ax Adel s A=d
Waterproofing crust leather 7} o} F714]9] Crust leather o] 1|3}
L8t Ao ® yERYon Es] Oil test 2 Water/ IPA test 23

F7FA] Crust leather of ®|3] & Holug o4 £ gigirl]
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A2 " 84T
1. Alg A

Al Chiome tanning ©] 94F Wet blue (%7 1.4- 1.6mm) 5 71X
3. Fig. 709 vepd uhe} 7Zto] Shoulder W Butt F-9joA4 =7 30 x

25eme (541 x AR QA Curing Sto] Aol AMESISITH

(¥ ocm)

Fig. 70. Aol ALg® Az AH 29
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3)

4)
(5)
(6)
N

(8)
)

(10) Pigment

(11) Binder

Pretanning agent

Neutralizing agent

Acrylic synthetic tanning agents

Levelling agent
Acid dyestuff
Fixing agent

Synthetic fatliquor

Capping agent

Hydrophobic chemical :

: Relugan GTW (BASF)

: HCOONa (Tech.)

NaHCO, (Tech.)

Paramel PA (Yorkshire)

: Parvol BS (Yorkshire)
: Apollo leather series (Tai heung)
: HCOOH (Tech.)

: Ombrellon WR (Munzing)

Eupilon WAS -1 (Stockhausen)

Polyol AK (Smit & Zoon)

: Chromium sulfate (Tech.)

DC 478 (Lucky DCQC)
FX 3564 (3M)
FX 3560 (3M)
DC 477 (Lucky DC)

FX 327 (3M)

: SEP White N (AFA3}3h

: Binder 18 (Rohm & Haas)

Astacin ground UH (BASF)

Melio resin A 754 (Sandoz)

- 140—
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(12) Top lacquer

(13) Penetrating agent

(14) Crosslinker

.
O 9

ok

7171

712 7] 7]

Lab 3025 (AHA)3}3h)

Lab 3045 (4793}

SUT 303 (A/d3ksh)

TAN S-1 (HAMES=351eh
Primal SB 100 (Rohm & Haas)

HPB 980 (Rohm & Haas)

: ES HR-G (&4stsh

ES HR-M (4Hd3}sh
HR -G (417d3}3Eh

HR-M (4}d3}hsh

L MX-P (3

: Aqualene AKU (Sandoz)

(P Testing drum (Sandoz)

(\}) Vibration staking M/C (Zu] A=)
(th Toggle dryer (Suj#]|=)
(8D Buffing M/C (== zhH

(") Hand spray M/C (FuWj#j=h
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@) Alg ] " AA

h
D)
(%h
=h
(P
b
(AD
(°b

Maeser flex tester (Kochler, Model No. K 355004)

Water bath (=2} 2h

Constant temp. humi. chamber (Advantec, Model No. AGX 325)
Oil test apparatus (3M)

Water /IPA test apparatus (3M)

Water vapour permeability test apparatus (Yasuda seiki)
Flexometer (Gotech, Model No. KT -7071A)

Rotary abrasion tester (Toyoseiki, Model No. A -211301304)
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test 9 F5E 5 EHAse] Aw¥glow] L 4T wE

W2d 9 uvked 5% 9Ee o g

7} W@ A (Flexibility test)

Fig. 71¢] Ebd Flexometer & o]-£3lo] ASTM D2097 774 o
g geolA 1000003 FIARE @ o e Aujs 539
Panel Qflo] 5 FHAE s T AFHE 1-557F°R Tk
WERY ST

Table S0. WiE=4 AW w3 718

Classification Definition

Grade 1 QJBRo] Hug ALY Fgo] w§ Adle ARES
o Al 3 A

Grade 2 Fde] A% A ¥l 22 £ T8 3D

Grade 3 wgo]l ot ARA (W ERE ¥Y
g A

Grade 4 Fdo] L A (&Y =gz 444 8 T
e 7D

Grade 5 Fdo] AR o A
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pete

Fig. 71. U224 A]l3o]| o]L-31 Flexometer



v}, ujml’d (Abrasion rate test)
Rotary abrasion lester-& ©]-23f] ASTM D 3884 2o weh v
5 (Wheel No. @ H-22), 5% 500g o 272® 1,0003 AAF ©

& ofe) zalol me AEshgich

Abrasion rate (mg loss) =

W, @ AlgHe Sample FA (g)

W, : AJg&2 Sample 77 (g)

TR ONSESC

k]

Fig. 72. JmtRA Algo] ©]-83F Rotary abrasion tester
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4 A3 W9y 4 43

Z7}. Nubuck leather
Nubuck leather == Comrected grain leather o] =0 22X Fig. 73 3
Fig. 74 8} ZF>- Buffing machine-2- ©]-83} Buffing 2¢J€ =3] Grain
Eoe] & AARH S XY 44T A% 2D Polz whm
AP R FEeln 2y
Leather 2} & <= gith
o]# 3+ Nubuck leather &} 8|43t Type @] Leather 2= Normal suede

ol

HE ap) & thEo] Bl $A uE

leather, Velvet suede leather 3-© 2] Normal suede leather= 7}<:2]
Flesh side (5-%) & 7% Sand paper & ©]-®-3} Buffing (Fluffing) 3}
Leather o}»| Nubuck leather 3 Velvet suede leather = 1-& Sand

paper 2 ©]|&3}> Grain side & Buffing (Snuffing) 3+ Leather o]t}

Treadle for applying pressure to roller D 10 press leather against buffing
cylinder

Jockey ¢ylinder tightening endless felt band round roiler D

Endless leather or felt band

Feed roller

Leather

Buffing eylinder covercd with abrasive paper

8rush to prevent leather bring carried round cylinder

Dust extraction duct

nDmEoOE

-
-

Fig. 73. Throat type buffing machine

— 146 —



©
)

50 —6
@j . S @
= —(H)

Cylinder brush to prevent lzather being carried reund cylinder C

Dust extracting trunking

Metal oylinder wound with abrasive paper

Mip roller

Rubber—clad feed roller

Cylinder brush te prevent skin lapping round rotier E

Leather

Feed treadls which advances roller E to cytinder €

Adjusenent allowing accuraie control of the pressure and the limit 1o which the
feed roller may be advanced

mTHmOMEoaw e

Fig. 74. Lightening type buffing machine

Waterproofing crust leather o] |22 sl FAATAHANA  AR{TEA]
HF4= Chemical & ARS8ty At A3 FAWFEL 160003 o4,
EEFFEs 40% olstE vl ZX V|FEA oj4e wWand 2

t}. olo] uje} B AlFojAlE Waterproofing crust leather = A

o

A#}S Ed|E 3o Nubuck leather o W 3 S3& 3l o

¥ ABEL AT
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(1) Silicone 9] =|&]

Silicone A|F-2 54 Silicone oil T Silicone emulsion, Silicone
compound 522 A|@3}sl  o]& Silicone oil 2 ujF-E Silicone A
F9| 7)Eo] HE BHYRA Table 510] uERd wpe} zho] hepm
SER olRFal glom B Aol olAlE w9 S-S

22X gl HEgHI gith

Table 51. Silicone oil 2] &£

o X s & F ol = S
e ¥4 % oA o], WIEd, i, w2y A

AP AL 7HE BEA | A, nlmyy

A5HE, AL A Ay, T, B9, 494

=1 —— 0
T kA | A2
71 e XA S 2
T 2 28A g, LY, HEES,
i N e

KR Silicone oil > 7] E9 £Fo] 0}t Dimethyl silicone oil,

Fluoro silicone oil, Phenyl silicone oil 5.8 &3}
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B A PolAls Nubuck leather & Wd S 8] Wrais

A Silicone 2 ARRSle] Sg= APEE AASHET

Table 52. A& e ARE8-3t Silicone

Trade mark

Maker

Characteristics

DC 477

Dow Coming

- Solvent dilutable silicone resin

- Water repellent treatment

- Dipping, Roller coating, Curtain coating,
Padding or Spraying the leather

- Solid content : App. 90%

- Good softness, flexibility

—149—




Ch A% W
@ 712 9933

Table 53 o) e wiel Ze B Azl mjet AP A
Alg o 9378 ol Al Silicone o M Ade HASAT-

Table 53. 7} QA3

Process  Content (%) Chemicals Running time Check
Neutralizing 100 H,O 40T)
1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)
1.0 HCOONa 10°
0.5 NaHCO, 60 (%x30') pH 5254
Drain & Rinse
Retanning 100 H,O (50C)
& *Acrylic syntan o0’
Dyeing 2.0 Parvol BS 20
(Levelling agent)
3.0 Acid dyestuff 40" +a
0.5 HCOOH (1:10) 10° pH 4.04.2
Drain & Rinse
Fatliquoring 100 H,0 (50C)
6.0 **Fatliquor 60’
0.5 HCOOH (1:10) 10’ pH 3.6-3.8
Drain & Rinse
100 H,O0 0tC)
3.0 ***Silicone 30
Capping 2.0 Chromium sulfate 30 pH 3.4-3.6

Drain & Rinse
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*  Acrylic syntan
- Lubritan WP (Waterproofing effect)
- Paramel PA
**  Fatliquor
- Polyol AK (Sulfated fatliquor)
_ Ombrellon WR (Phosphated fatliquor, Waterproofing effect)
- Eupilon WAS -1 (Phosphated fatliquor, Waterproofing effect)
#kk - Silicone

- DC 478 (Silicone emulsion)
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Fig. 75 <]
FHE TS

Drying

e

HdEH AN Spray F

v

)

Conditioning

Water sprayer

)

v

N

Vibrating

Vibration staking M/C)

\ J

N

Toggle drying

Toggle dryer

>

v

)

Buffing

Buffing M/C

v

Nubuck
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¥+ Hand spray M/C

2
o

o]

. 76, A

Fig
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h A8 Wg 4 23

(@ Silicone &] & o) u}= u

@ 2 =3

Silicone (DC 477) 9]

Table 54 o] =710

Table 559¢f vERA unle}l Zlo]

AP ANt

i A3

Ae o] we Pow
et FAaEHe WAl

=
o}
DC 477 A&=5-& JE]sle] Spray

Table 54. FAWZH Ay =z

L.
[=]

dot 7l

937 ol A

Process Chemical treatment
Retanning 6.0 Paramel PA
Fatliquoring 6.0 Polyol AK

i) #4937

Table 65. DC 477 9] &=

HOAlS 27

T

(4] : Part)
Exp. No.
Method @ @ © @
* (/1,000 20/980 40/960 60/940
Spray
1%] Spray

* DC 477/Butyl cellosolve (B.C.)
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W Ad A3

160
-
T
E 120 |
L]
é‘f 30
g
= 40
= !
0 i M ] 3 1 2 ]
0/1000 20/980 40/960 60/940
DC 477/B.C.

Fig. 77. DC 477 98 Hg|gko] Stz nlX|= Fg

200
o
g

150 |~
&z
g i
o] ‘B_\—E
% 100 +
o
=2
[
E 50 |-
1]
=

0 1 . L . L . l
0/1000 20/980 40/960 60/940
DC 477/B.C.

Fig. 78. DC 4779 Aejgo] BaHrmel nxs 9%
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Silicone ¢! DC 477 A2i&fe] w g Aujolr Rgl DC477
o} A2 YE 20Pan oA 60Part = SujAzlol uwiepa] Habpsw
T 1503, E5aR 103%2 GEpd gAEFelA W MelAel
Aelglo] DC 4779 5 Spray of o dmme] FAL Qv
HALZ ey

olHE FAdE B FAFTHAAN W A glolwm dETHel
A e asS A Silicone o Ao webA Waewsl Fdig
ALg FEHOV dAapHoz AGgFAH MY A wE
TEE S W Aes 4 5 gl
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@ Silicone 2} Spray g wE wWEs

@ A3 =7
Silicone (DC  477) 8] Spray 3o w2 Wb s dolR ] 943
Table 56 o] =70 we}l g4 ARG th5 Table 57 3 3

o] Spray 35 deste] APFHE AAISHHH:

D g%

Table 56. GA-T-H Ay =7

Process Chemical treatment
Retanning 6.0 Paramel PA
Fatliquoring 6.0 Polyol AK

i) $Hg

Table 57. DC 477 ¢ Spray 35d Ad 27

(29 : Part)
Exp. No.
Method @ @ ® ®
* 60/940
Spray
Blank 13] Spray 23] Spray 33| Spray

* DC 477 /Butyl cellosolve (B.C.)

— 157 —



© 48 234

E 200 |
: .
'l m

Spray (Times)

Fig. 79. DC 477 ¢} Spray 849 Aje] 93 Sxwss umw

200
En
=3
150 |-
=
&
o
g‘ 100
=]
-
5
E 50
o
&
0

Blank | 2 3

Spray (Times)
Fig. 80. DC 477 ¢] Spray 3w Hglo] 93t EIZ4%T na
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Fig. 79 ¢+ Fig. 802 DC477 Spray o] wd AH ZIelA
8ol 13 Spray s131S Wl RBoh 23 o] Spray @ B¥ Wk
7} gAaElE Aoz uepyth  aeu 23] o4 Spray @ A

of glofME FAWEEE 2803}, BHFFELT 92%2A YF AT

o]2{3t A== Eu] Nubuck leather | WHEE FTHAIF]7] $
) o4 TAA T ¥ &3S A Silicone & He|d] F+= A
mogyE e Fovh eis Res et FAZHCNA B

EHE Holstelol ¥ Aoz Ws Tk
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@ AT WrxeA 223 Silicone o Spray o] W

AL
Ao

BA-F-7deoll glo] Lubritan WP (Acrylic syntan) 2 Ombrellon WR,
Eupilion WAS (Phosphated fatliquor), DC 478 (Silicone emulsion),
FX 3564 % FX 3560 (Fluorocarbon chemical) 59 Whx]z)xjS
Table 583} Zto] 2¢ o WATHo|A Table 59 of LIERW
ukel o] DC 477 (Silicone) & XJ2]dle] W= & 3F AbsH gbry.

D g%

Table 58. @437l glo] LeAMAe] Ay dd =7

Exp. No.
Process @ @ ® @
Retanning 6.0 Paramel |6.0 Lubritan [6.0 Paramel |6.0 Paramel
PA WP PA PA
Fatliquoring (6.0 Polyol AK|3.0 Ombre- (6.0 Polyol AK[6.0 Polyol AK
llon WR
3.0 Eupilon
WAS-1

- - - 3.0 DC 478 |2.0 FX 3564
2.0 FX 3560
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Method Treat condition

Spray *60/940, 23] Spray

* DC477 /Butyl cellosolve (B.C.)

© 4F B4

18000

15000 -

12000 |-

9000

3000 |-

o Lzzzmzrrrra . A .
Blank WP/WR/WAS-1 DC478 FX3564,

60

:

Waterproofing agent

Fig. 81. QATolA W H2F DC 477 Mol o
SAss ui
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Weakr eabsarpion rek (98)

Blank WP/WR/WAS-1 DC478 FX3564/FX3560
Waterproofing agent

Fig. 81 g9 Fig. 829 AP ZAFoir B9 HgFHdA DC 477
= Spmy ¥ SHS W 2ok 94¥geld @4 AU oE DC
4TI Spry SRS W WEESL & fos ZuE Aow g
£ GATFNMY WA Hel z7e] WM B FX
3564, FX 35602 A2|5lF9-&ujR = Lubritan WP, Ombrellon
WR, Eupilon WAS-1 ¥+ DC 478 -2 X3t & DC 477%
Spray 313 o SAUE 150008] o4, EEFE 40% o]E}e

Q = P = P
T W E 2 & Y9t
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ol ¥ A FX 3564, FX 35602 e F§- xH Aol
Zsted Buffing of o8 W XYH w5 GRIF GoA

U7t7] W] DC 4778 Spray sted® EF A2l o] wlsd w4
=7F @A Yepd RAeR ddE .

A

ra

FAFHAA AT P A A Y
Spray ¥oll wWe} FERG,ES
e wA ofd
ERCE 2]
.

Xe]F DC 477%

w2} Oil test U Water/ IPA test, 555

Ky HE7F TE

FAe| v|A|&= od §R&  Alm

Table 60. Qil test 2l Water /IPA test B}3L

Chemicals Blank WP, WR, DC 478 FX 3564

Test WAS -1 FX 3560
Oil test (Grade) 3 7 7 6
Water/IPA test (Grade) 5 7 8 7
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20

10

Welr vappur permwadility rete
{mgloith

FX /FX3560

AlE Aol By GAFHAN deHgAE A o
DC 477 Spray 3t 73-% Oil test % Water/IPA test o)A -8
6-75% °lde= Yeht Ol 9@ ZAo] oiFt <HYidol Hojd
A22 vEgt.  £@ FeEd glold: @43 A
SAE AB8kA] 9k DC 477 2 Spray ¥ Sample 3} dA8-Z3 o A
B S Ay F DC 4772 Spray ¥ Sample 0] w3 S

AT JEBITE  meA G430 BT glo] WA
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(2) Fluorocarbon chemical & 27

Fluorocarbon chemical & QA ZAojA o828 £ 3l Emulsion
type 3 HAAFFHoA ol8F F 3=

Solvent type &8 o Itk
) © 5 Emulsion typeS Fabrics 3l Carpets, Golf shoe, Climbing

boots o] ¢lo] FHLslA o] &=l gJorn Solvent type 2 Upholstery,

ol
2 v

Oil pull up, Nubuck, White shoe 5ol FHELEHIT ot

Solvent type & Fluorocatbon chemical = £3| 3o FHo| 24
dA A FYL ZoAIA Fig. 849 ol
ek, 5o g gl

j =

=2, Qil g_l O ol

%7158 #)&3st= Highpora 7|52 A
ZHoZ deA 3.

4.n|g.

e
Lo
o
(e
e
§—
..*Iip
—
g
[{1s
|

¢ Grain side

Flesh side
57|

Fig. 84. ¥ &eo] glojA|e] Highpora 7]%
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Table 61. ol ©]23 Fluorocarbon chemical

Trade mark Maker Characteristics
FX 327 3M - Water & Oil repellency
- Soluble in M.E.KX. or trichloro
ethane

- Solid content : App. 30%
- Application : Spray method
- Used in suede, split, paper, textiles
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h Ad W
oe

shaih.

Table 62. 7|3 <ANZ-A

sl

Process  Content (%) Chemicals Running time  Check
Neutralizing 100 H,0 40tC)
1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)
1.0 HCOONa 10
0.5 NaHCO, 60' (5-x30) pH 5254
Drain & Rinse
Retanning 100 H,O0 (50TC)
& 6.0 *Acrylic syntan 60’
Dyeing 2.0 Parvol BS 20
(Levelling agent)
3.0 Acid dyestuff 40' +a
0.5 HCOOH (i:10) 10 pH 4.0-4.2
Drain & Rinse
Fatliquoring 100 H,0 (50C)
6.0 **Fatliquor 60’
0.5 HCOOH (1:10) 10’ pH 3.6-3.8
Drain & Rinse
100 H,0 40T)
30  ***Fluorocarbon chemicals 30
Capping 2.0 Chromium sulfate 30 pH 3.4-3.6

Drain & Rinse
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* Acrylic syntan
- Lubritan WP (Waterproofing effect)
- Paramel PA
*#* Fatliquor
- Polyol AK (Sulfated fatliquor)
- Ombrellon WR (Phosphated fatliquor, Waterproofing effect)
- Eupilon WAS -1 (Phosphated fatliquor, Waterproofing effect)
*k%  Fluorocarbon chemicals
- FX 3564, FX 3560

ga-sgol 2t A @A Figo o YeEbd el o] Drying,
Conditioning, Vibrating, Toggle drying, Buffing 732 »A Nubuck

lather 2 9HE T BHTHANM Spray T UAR T dpuE A

EEEIL
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b AE e 8 2y

(D) Fluorocarbon chemical ©] 2] gko] w2 Hkf= g

@ A2 =7

Fluorocarbon chemical (FX 327) & @] o) w-E Wi Alud

7| #3] Table 639 2ol mepd dapHL ANE F Tale
64 o uebd ube} ol XelE st Spry HY-E AAIEH
=
D BUFH
Table 63. FAZA AP x4
Process Chemical treatment
Retanning 6.0 Paramel PA
Fatliquoring 6.0 Polyol AK
i)y AG5%
Table 64. FX 327 9] x2lgy A@ =7
Exp. No.
Method @ @ © @
*0/1,000 20/980 40/960 60/940
Spray
13] Spray

*FX 327/ Methylethylketone (M.E.K.)

— 169—




© H4E 244

200

160 -

120 |-

Meagaer fleces (Thnws)
g
1

0 1 x 1 . ] R ]
0/1000 20/980 40/960 60/940

FX327/M.EK.

Fig. 85. FX 3279 (o] Sapisse] njx: 9%

200

2 ol

&

&

g 120 = a n

< 80

@

O 40

3

F

0 | 1 1 M 1 L [ |
0/1000 20/980 40/960 60/940
FX327/M.E.K.

Fig. 86. FX 3279 H2igo] Bgrwel nlxe 9%
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Fig. 85 3 Fig 86 o A% ZA#4E B9 FX 3272 AHFS
6opat = ZolAlel web Helstd 4ge dd FHYEE W ¥

=

gar 5o PaE Aot b AoE vehgok

olg Az B w FX 3278 Ao wEpA 3 mwe 7

Wexe| g A2k ok JE

@ A= =1

Fluorocarbon chemical FX 327) 2] Spray 35o] w& Hr:EE A
N7 8] Table 65 o 7o wehy dNTHS AAE
Table 66 o] JERd ule}l zro] Spray Ay WPFH AFEES HA
skt

Process Chemical treatment
Retanning 6.0 Paramel PA
Fatliquoring 6.0 Polyol AK
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i) g

Table 66. FX 327 9] Spray

Q58 49 27

Method

Exp. No.

@

@

©

Spray

%

60 /940

Blank

13} Spray

23] Spray

3%] Spray

*FX 327/Methyl ethyl ketone (M.E.K.)

© 4¥ 23

Megger flexes {Timwea)

Fig. 87. FX 327 2| Spray

S00

300 +

200

100 -

VR

Blank

1

25

2
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150

Weaer ebsoxption reke (¥8)

Blank 1 2 3

Spray (Times)

Fig. 88. FX 327 2] Spray 34 x2lo] o3 E&HrT ulw

Spay 5ol wE A Azl By 23] o] Spray I B
7} 13 Spray sHge wf Roh tid @ madrt gl Ae® o
B}t

T 23] ol4 Spmy ¥ A SHWLEE 4803, =ETET
94% 2 JEhG X 7| Exo] mlas] Bu weEs 24 "olA

Aoz A=
T3 FX 3278 33 HEjd Ao 8§ mEe Alyo] oA
#Ato]l Yehgon] obgd JH Touchrt Ao A A= =
AR

rlr

ol

+
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@ H4 FHolA W22]%E Fluoro. chemicale) spray o] o} Hhgmi

@ g =7

HAZ7dol 9lo] Lubritan WP 2 Ombrllon WR, Eupilon WAS -
1, DC 478, FX 3564 4 FX 3560 S9 W4 axs Ay
Chemical S Table 67 o] Lehd wpe} o] Xjgh ok Aol
4] Table 68 3} Zo} FX 3278 Xeldte] W &S dopw o)

D F43%

Table 67. Aol o] HrHA A2y 4y =1

Exp. .
a2 Mo ® ® ®

Retanning 6.0 Paramel |6.0 Lubritan (6.0 Paramel |6.0 Paramel

PA WP PA PA
Fatliquoring /6.0 Polyol AK|3.0 Ombre- |[6.0 Polyol AK|6.0 Polyol AK
llon WR
3.0 Eupilon
WAS-1

- - - 3.0 DC 478 2.0 FX 3564
2.0 FX 3560
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Method Treat condition

Spray *60/940, 23] Spray

* FX 327 /Methyl ethyl ketone (M.E.K.)

Blank WP/WR/WAS-1 DC478 FX3564/FX3560
Waterproofing agent

Fig. 89. AT olA W% FX327 Aol 9% SAHUSE vl



Webr absarption rele (%)

Waterproofing agent

k

Fig. 90. 9433l $32)F FX3279 Melo] 4@ £F5E )

FAYSE B EFFE 2¥AFe)N MH GNTH)A g
AelHE Aeska g FX327¢ HUB Aol ula Ao
A BEAYAE A o FX327E Hegoss Pews) =

A SHANT. 58] FAZAHAA WA A 2A Lubtktan WP,

"

Ombrellon WR, Eupilon WAS-1 = DC 4782 2el3t 3 F
3272 Spray & 79 SR 16,0003 - 18,0003]), B4 v=
35-40% Abol® UEh E® JEX (SRR 150008 o)Ak,

EESE 50% R olgel Hold WrEE B % Igith
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o]# % 73 Lubrtan WP, Ombrellon WR, Eupilon WAS -1 3

=

DC 4782 &
e EdelA o]Fow

ol ue @

oAl FX 32723 oA

Bol Aocw IGHTH

T PGS ol A

& Spry ¥+ ¥ HiAl=

test 2 Water /IPA test, 5 H5 52

axelAe] HY

% B3} $5Y

g 2 SHiA

gasdel e g gy o

Table 69. Qil test W Water/IPA test H|L

Chemicals Blank WP, WR, DC 478 FX 3564

Test WAS -1 FX 3560
Qil test (Grade) 3 6 7 5
Water/IPA test (Grade) 5 8 8 7
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20

Wekr vepow permweahilty rate
(mgtcrfihy

Blank WP/WR/WAS-1 DC478 FX3564/FX3560

Waterproofing agent

Fig. 91. 4% n|%

Table 69 & Alg Aiox RHol JAFoA] e HE A
2)% o FX 3272 A3t A+ FAFHAA weAYAE A
2l8kx] ¢ FX 3278 AEstg & 9w Bt} Oil test 2 Water/

PA testold & TF& Ho JHe weAd 2 uEAAgol

A WA AE MelstAl 9m 94TAelA FX 3272 Spray 3}
AL we} A7k MaEA rnt gdaTgolN WAy A
g5 @gegel glel FX 3272 Austels |, 375 H3

BT S A= IS
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Lt} Full grain leather
Grain leather == Table 70 oA XY= u}e}l Zlo] T=xulo] ulabA

Z 7| Full grain leather 2} Corrected grain leather & y}io] Xt}

Table 70. =% Wof] W= Grain leather o E3F

— BBG

— Aniline

— Semi aniline

-~ (Glazing box

— Full grain leather ~— Full grain

— Smooth grain

L Coated leather

— Heavy coated leather

Grain leather — L~ Embossed leather

— Nubuck

— Combat boots

— Tight coated leather

— Box

— Embossed

— Cormrected smooth leather

~— Corrected grain leather

Al © 2 Comected grain leather = 2o Eo] 9l= Leather & 7
$ SHE Buffng ¥ T LW T Lusy] sl =RslE 9
v w2 Tight coating W o2 =& st AFz ok

olof w|s] Full grain leather &= Buffing & 3}x] ¢z 29S gz

HESt 7F3-8t leather 24 i FA|Fol wol o]&EA ith
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(1) Finishing Z]*jo] w-& A¥
[ FHL YHEZ o E Base coat, Medium coat, Top coat = =7
A7EA] e s FFEP o]&F Base coat, Medium coat= %] %A
< Fol# BHoz Tale 713 2L FEE o|Fo|4l Acylic
binder, Polyurethane binder, Butadiene binder 5-8- B3}l =g} sto}.
23y} Butadiene binder & x]2{g 73-9 Chemcial -7 ofA] Huf =
HFOIE olF Aol FAstel A WS FLehs FBSE 3o

Shoe -8- White leather o= 7|9} Z&=|X] ¢tir gic)

Table 71. Binder o ZFwW Quixel 348t Lz

Binder Chemcial structure
Acrylic binder H
|
— CH,— CI: -
COOX |,
Butadiene binder — CH,— CH=CH—CH,— CH,— CH=CH—CH,—
or
— CH,— CH—CH,— CH—
CH=CH, CH=CH,
Polyurethane H
binder 0=C=N—R—N—C—O—R'—OH
O

K3 Top coat+= &= Covering-& EZ° 2 Nittocellulose, Cellulose
acetobuty rate, Polyurethane -3-2] Top lacquerE =X T O 24 = n}
F-e] Eojxla. T WFTH glel .FEHLE mee EAUE
ez,
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1. Adhesion under dry and wet conditions
2. FHexibility

3. Water resistance to rub and crock

4. Cold crack resistance

5. Scuff and abrasion resistance
6. Nonblocking at any temperature
7. Perspiration resistance

8. Lightfastness

9. Heat resistance - nonyeliowing

10. Chemical resistance

11. Resistance to home and body care products

12. Good feel and excellent appearance

_E,'

ol WM ol YolM $PFYA Bindere] FEA L 72

He& A7) Y8l Fig. 92 ¢ b2 Fine particle

it
L2
s
s
X

Acrylic 9! Polyurethane binder & o|835}= Zog ods|# o)
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Normal binder Fine particle binder

Fig. 92. Normal binder % Fine particle binder ¢ <Juwrz FA F=

olof wel & A¥HoAE= Waterproofing full grain leather o] |22
A8l ST oA Table 72 &} 7+ Fine particke binder & ©]-235}¢]

Spray, Pad, Roll coat =9 Hi o] o} AI¥-S AlAlstgc).
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Table 72. Aol o]&-3 Fine particle binder

Trade mark

Maker

characteristics

Binder 18

Rohm & Haas

Ultrafine particle acrylic binder
Adhesion promoter

Solid content : App. 22%
Mellowness

Astacin ground BASF Ulirafine particle polyurethane binder
UH Excellent flow out and surface

wetting  properties
Improve the adhesion
Solid content : App. 20%
Polyether type polyurethane

Melio resin Sandoz Fine particle size polyacrylate

A 754 emulsion

Good adhesion
High penetration
Solid content : App. 20%
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h 48 Wy

D 7] g4

.
=7

Table 73 o]

gebd  uhel  go] ]

s

YATHE Al shol

Waterproofing effect & XA Crust leather & A =8 o)

Table 73. 7|2 Qazxy

Process  Content (%) Chemicals Running time  Check
Neutralizing 100 H,O0 40T)
1.0 Relugan GTW 10°
(Glutaraldehyde tanning agent)
1.0 HCOONa 10’
0.5 NaHCO, 60 (%XBO') pH 5.2-54
Drain & Rinse
Retanning 100 H,O0 (50C)
& 6.0 *Acrylic syntan 60’
Dyeing 2.0 Parvol BS 20
(Levelling agent)
3.0 Acid dyeswff 40" +a
0.5 HCOOH (1:10) 10° pH 4.042
Drain & Rinse
Fatliquoring 100 H,0 (50T)
6.0 **Fatliquor 60’
0.5 HCOOH (1:10) 10 pH 3.6-3.8
Drin & Rinse
100 H,0 40T)
3.0 ***Silicone or Fluorocarbon 30
chemicals
Capping 2.0 Chromium sulfate 30 pH 3.4-3.6

Drain & Rinse

—184—



*  Acrylic syntan
- Lubritan WP (Waterproofing effect)
**  Fatliquor
- Ombrellon WR (Phosphated fatliquor, Waterproofing effect)
- Eupilon WAS -1 (Phosphated fatliquor, Waterproofing effect)
*#%  Gilicone or Fluorocarbon chemicals
- DC 478 (Silicone emulsion)
- FX 3564, FX 3560 (Fluorocarbon chemicals)
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Crust

!

Drying

!

Conditioning

v

Vibrating

!

Toggle drying

v

Finishing

Fig. 93. 7] |34 ¥
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Table 74 9} 7re] ApAzoR ¥ MY F 4¥E 1R BETH
o] weta AFL AAJSle] Full gmin leather & THE OHE Wk
9 Filme 24& A8 B
Table 74. 7]E $SA4TH
Process Chemicals Part Characteristics
Base coat SEP White N 200 Casein free type pigment

H,O 400 -
Lab 3025 150 Acrylic binder
Lab 3045 100 Acrylic binder
SUT 303 100 Polyurethane binder
TAN S-1 50 Polyurethane binder
MX-P 50 Penctrating agent

13] Spray — Roll embossing

Medium coat| SEP White N 250
H,O 400

Primal SB 100 100

HPB 980 50

SUT 303 150

TAN S-1 100

Casein free type pigment
Acrylic binder
Acrylic binder

Polyurethane binder
Polyurethane binder

23] Spray — Roll embossing — 23| Spray

Aqueous ES HR-G 250 *C.A.B. Top lacquer
Top coat ES HR-M 250 C.A.B. Top lacquer

H,0 500 -

18] Spray

Solvent HR - G 150 C.A.B. Top lacquer
Top coat HR-M 150 C.A.B. Top lacquer

Lacquer thinner 700 -

1%] Spray — Roll ironing
*C.A.B : Cellulosec acetobutyrate
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D AE 98 4 A3

g
I
2,

D FATHAA Silicone e PHTAH] W A

@ A2 =7

HAg7gol4] Hydophobic acrylic syntan, Phosphated fattiquor,
chomium sulfatc % Silicone emulsion 52| W2 |~2 2]2]6}to
WaEE 7% o2 449323 & Base coat o)A Spry, Pad, Roll

Stof MY AAF OE WpE g

(@]
g
i
1o
=
oZ
i
o
s
op

Table 75. A3 Ald =7

Process Chemical treatment
Retanning 6.0 Lubritan WP
Fatliquoring 3.0 Ombrellon WR

3.0 Eupilon WAS-1
- 3.0 DC 478
Capping 2.0 Chromium sulfate
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i) e

+ Spray mecthod

Table 76. Spray ‘#ijol] we 4T AHE =7
Exp. No. @ @
Division
Process Chemicals Part Chemicals Part
Base coat SEP White N 200 SEP White N 200
H,0 400 H,O 400
Lab 3025 150 Binder 18 150
Lab 3045 100 Lab 3045 100
SUT 303 100 SUT 303 100
TAN S-1 50 |Astacin ground U 50
MX -P 50 MX-P 50

1%] Spray — Roll embossing

Medium, Top coat= 7]¥ 333 54

o O =

—189—




« Pad method

Table 77. Pad "ol wld UATx ANy =7A

Exp. No. @ @
Division . .
Process Chemicals Part Chemicals Part
Base coat SEP White N 200 SEP White N 200
H,O 400 H,O 400
Lab 3025 200 Binder 18 200
Lab 3045 150 Lab 3045 150
SUT 303 100 SUT 303 100
TAN S-1 50 |Astacin ground UH 50
MX-P 50 MX-P 50
13] Pad

Base coat SEP White N 200 SEP White N 200
H,O 400 H,O 400
Lab 30235 150 Binder 18 150
Lab 3045 100 Lab 3045 100
SUT 303 100 SUT 303 100
TAN S-1 50 |Astacin ground UH 50
MX-P 50 MX-P 50

1%] Spray — Roll embossing

Medivum, Top coat & 7|+ T3 =9

o =
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 Roll coat method

Table 78. Roil coat o] wg WAFTA AF =1
Process Chemicals Part
Impregnation Melio resin A 754 700
MX -P 100
H,O 200
23] Roll coat
Exp. No.
P D @
Division
Process Chemicals Part Chemicals Part
Base coat SEP White N 200 SEP White N 200
H,0 400 H,O 400
Lab 3025 150 Binder 18 150
Lab 3045 100 Lab 3045 100
SUT 303 100 SUT 303 100
TAN S-1 50 |Astacin ground UH 50
MX-P 50 MX-P 50

1%] Spray — Roll embossing

Medium, Top coat+ |- ST =)

O

*Roll coat ¥W¥el Hg =7

1
2. Viscosity
3.
4
5

Roll direction : Reverse type

Iron roll speed :
. Rubber roll speed
. Rollers interval

: Ford cup No. 4 ; 2lsec

2.5m/min

: 0.2m/min

: 0.7mm
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Fig. 94. A #o| o]£-3t Roller coating M/C

—192—



80000

- L
M
E 60000 |-
e =
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Coating Method
Fig. 95. QAgxolA waxels #433 Agel o
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g
o 30
E‘ Normal binder
o 20 B} Fine particle binder
)
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&
&

0
Fig. 96. : el A%
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&

Normal binder
Fine particle binder

300
®
rg 200 -
g
E 100 -
oo
<
0
Spray Pad Roll coat
Coating method
Fig. 97. 33 AM waeXelF @433 ¥l
Lol e S v
% GAMTHAA ATkl ¢h2- Full grain leather = 50mg ©] 5}

Table 79. FATHAA W5 HelE 29T APo] I 22y
B
Method Spray Pad Roll coat

Normal (Fine parti-} Normal |Fine parti-| Normal |Fine parti-

Test binder |cle binder| binder |clebinder| binder |cle binder
Flexibility

1 1 1 1-2 3 3-4

(Grade)

% GAFAH N

e Ae A

—194—
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o400 golE vt geEs aunmew W ST Ao

w3 Yeird 9 JZF38e &% ZolAc Finishing Hh o
arglo] FATAN W MYS ShA %S Nomal full grain
lather o] u]3) % AT Mol BAZ Fimel Fg0 BelAE
Aoz et

SEpt Roll coat WhHOR $AEAL UAD Fgol Spay ¥
¥, Pad WWoE BHTHEL ASGE W W} Fimd 4ol
o wRE Ao uehyth

o]# & ZI Roll coat WiHol wel Xe|A] Roll o] g 4%
o] 2j8)] Bindero] o] ¥ ITAH o Fabge] A W
2l ZAeow HHFEGTH

3} Nommal binder tj4] F5F/go] §<3% Fine particle binder =
s 2 A3} Spray Al 584, M54 Nomal binder HZ|Ajel
Hle) FAElgou 24 2 urkRidEe Fim 243 FRY

Aol el
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@ FA-F7%olA Fluomcabon chemical 2|35 SMTAge] we s
=g &4
@ Ay =7

FAF7de] SlojA] Hydrophobic acrylic syntan, Phosphated fatliquor,
Capping agemt 2 Fluorocatbon chemical 59 Wxj2] A2 Table
80 3} o] AHelste] WA Fofd F AT F Base coat
oA Spray, Pad, Roll coat 59| X2 W& o8&t AP 4

Al o5 W 9 Fime EA4E Asd gt

Table 80. HAYTx Ald z7

Process Chemical treatment
Retanning 6.0 Lubritan WP
Fatliquoring 3.0 Ombrellon WR

3.0 Eupilon WAS-1
- 20 FX 3564
20 FX 3560
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i) 9

» Spray method

Tablc 81. Spray uhjel] w #H4-2-%

Exp. No.

P o ®
Process Division Chemicals Part Chemicals Part
Base coat SEP White N 200 SEP White N 200
H,O 400 H,O 400
Lab 3025 150 Binder 18 150
Lab 3045 100 Lab 3045 100
SUT 303 100 SUT 303 100
TAN S-1 50 |Astacin ground UH 50
MX - P 50 MX-P 50

13] Spray — Roll embossing

Medium, Top coat+= 7}
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« Pad method

Table 82. Pad ol w& ATy AP =7
Exp. No.
P ® ®
Process Division Chemicals Part Chemicals Part
Base coat SEP White N 200 SEP White N 200
H,0 400 H,0 400
Lab 3025 200 Binder 18 200
Lab 3045 150 Lab 3045 150
SUT 303 100 SUT 303 100
TAN S-1 50 (Astacin ground UH 50
MX-P 50 MX-P 50
13] Pad

Base coat SEP White N 200 SEP White N 200
H,O 400 H,O 400
Lab 3025 150 Binder 18 150
Lab 3045 100 Lab 3045 100
SUT 303 100 SUT 303 100
TAN S-1 50 |Astacin ground UH 50
MX-P 50 MX-P 50

13] Spray — Roll embossing

Medium, Top coat+ 7|8 £Sgzg3 Z)

Le] =
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« Roll coat method

Table 83. Roll coat #hyo] u}-B &AATY Ay =7
Process Chemicals Part
Impregnation Melio resin A 754 700
MX -P 100
H.,0O 200
2%] Roll coat
Exp. No.
P @ @
Process Division Chemical Part Chemicals Part
Base coat SEP White N 200 SEP White N 200
H,O 400 H,0 400
Lab 3025 150 Binder 18 150
Lab 3045 100 Lab 3045 100
SUT 303 100 SUT 303 100
TAN S-1 50 |Astacin ground UH 50
MX -P 50 MX -P 50

13] Spray — Roll embossing

Medium, Top coat+ 7|3 AT ¢

—199—




30000

o
é 20000
:
9 10000
]
&
=
0
Fig. 98.
40
®
30
i
g
e
% 20
4
s
o 10
ko
O
&
0
Fig. 99.

" ] Normal binder
A Fine particle binder
Spray Pad Roll coat
Coating method
AAFFAN B AUE B4R AR 4D
SRS MR
5 Normal binder
EAd Fine particle binder
: A %
Spray Pad Roll coat
Coating method
ANFAAM B HAE BHTY Aol oD

i=] o
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300
]
a
9 200 F
g Normal binder
g B Fine particle binder
E 100
el
-

0

Fig. 100 942g0l4 95 A% 9934 Aol A9
Gepea w2

Tle 84 GUTYI Y AT 29T Agel 9@ hEI
H

Method Spray Pad Roit coat
Normal |Fine parti-| Normal |Fine parti-| Normal [Fine parti-
Test binder |cle binder| binder |cle binder| binder |cle binder
Flexibility
1 2 1-2 1-2 1 1-2
(Grade)
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TEHYTE ¥ E3TE 54 ZHA XY Rll gnin leather o
glo] TIHE SAWYSE 250008 o4, BESE 40% olslm U}
Eht WrEE 949 Aew sy

Ay duiRg "l JZFAH5e Fim &4 Test ZAolAl:
Binder 7] #Aglel @aAgaold w4 Asx e Normal
full grain leather KT} Aoz Yol ZAES Bt

o]2|¥ Ay JAlF-A oA e} Fluorocarbon chemical ©] 33
Aol Aol st Fim o) fasol U Jwe vH) 9
9 Hoz = 4 Yok

o]+ Watkerproofing full grain leather | A¥ A3 Sxutsr
2 BERES YRHS $59 Ao usyey yzIy,

LRSS Fim A4S W% rlER Row ekt Reol
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(2) Film 8] %A Z=g] Ay

o)k 07 Crosslinker = X ZAZA SA-zHZo) ZHLA

cha =} o]  Carboxyl 7] 2l Amide 7|&} ZAESfe] Film JFHA & 2

-~

Collagen

Binder 2}2] Bridge %8 %o 24 Film &
oA 9lrh

& STl AR

Crosslinker o] £/ 23~ Carbodiimides type % Epoxy compounds type,

Multivalent metal ions (Zr, Zn) type, Polyfunctional aziridines type,

Isocyanates type S©°| Qlt}
o] ¥ 7}X] Type 2 Crosstinker = Table 85 oA H.i+=

Hlel zro] ztz}

IL

e 1
> X W

2 w3 S50 dep §xe] mep HdshA A Este]of
=1

j

e,

Table 85. Crosslinker =F3¥ wh&- 25 ul

) ) BE AE
Crosslinker Reaction time Reaction temperature
Carbodiimides Medium / Slow 25Tt - 70T
Multivalent metal ions Medium 25T
(Zr, Zn)
Epoxy compounds Slow 25Tt - 80T
Polyfunctional Very fast 25T
Isocyanates Very fast 25T
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il

o] 5 Crosslinker 7}t ¥ &o|= Isocyanate type %! Polyfunctional
aziiddine type &) Crosslinker 7} o] AL2x] 3 ¢l o} o]&F Polyfunctional
azindine type crosslinker = 2Hd-F3o ZHLA] Fg. 101 o] YeEld ujel
o] Collagen 3}2] ZHE-S =3 Finishing film & Wet rubfastness 1l

Wet soak resistance, Wet flex resistance 52 Water resistance = EFAFA|

[o
F= RAow UdvlA gtk

|
CH
3HO—C~§ + R N/ :

|
N\ C— CH,
Collagen |
L H 13
0 CH, CH, 0
!I | B H | |
C—O0—CH ] | CH—O0—C
CH,—N N— CH,
N
|
1|\I-—-H
%
(IZH— CH,
7
0=C
JU\IIVV‘

Fig. 101. Polyfunctional aziridine 42| Crosslinker &} Collagen ¢l 2] 9
3% e
= [¢]
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olof we} EH Al@ojAlt wg=Ado] Fol® Full grain leather & A
ZA] S LA o)A Film 2] EA4Zo2 s Polyfunctional aziridine 7 2]

S O

Crosslinker 2 4] Aqualene AKU (Sandoz) & Al3-sle A 32 AlA]SHG T
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b Ad¥ Wy

O 712 4T3

10 0O
Table 86 3} Zro] 7| FAF-Fo] e} AFPYE AAste] WA
€ AW Crust leather £ =) =35ttt

Table 86. 7|+ A2

Process Content (%) Chemicals Running time  Check
Neutralizing 100 H,0 40tC)
1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)
1.0 HCOONa 10/
0.5 NaHCO, 60" (%x30') pH 5254
Drain & Rinse
Retanning 100 H,O (30t)
& 6.0 *Acrylic syntan 60’
Dyeing 2.0 Parvol BS 20
(Levelling agent)
3.0 Acid dyestuff 40' +a
0.5 HCOOH (1:10) 10' pH 4.04.2
Drain & Rinse
Fatliquoring 100 H,O0 (50T)
6.0 **Fatliquor 60’
0.5 HCOOH (1:10) 10 pH 3.6-3.8
Drain & Rinse
100 H,O0 40T)
3.0 ***§Gilicone or Fluorocarbon 30
chemicals
Capping 2.0 Chromium sulfate 30 pH 3436

Drain & Rinse

- 206



* Acrylic syntan
- Lubritan WP (Waterproofing effect)
**  Fatliquor
- Ombrellon WK (Phosphated fatliquor, Waterproofing effect)
- Eupilon WAS -1 (Phosphated fatliquor, Waterproofing effect)
*##%  Silicone or Fluorocarbon chemicals
- DC 478 (Silicone emulsion)
- FX 3564, FX 3560 (Fluorocarbon chemials)

718 aMzmyol Ly AlEE Drying, Conditioning, Vibrating,

Toggle drying 59 AFTHE A3 oS SHTHS AT
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® ¥ #9737

Table 87 o el nje} o] Fine particle binder & o] &3 7]

g -T-7 o)
s gl

o o

T

.

me} AES AA 5] Full grain leather & ¥HE T8

1.

Process Chemicals Part Characteristics
Base coat SEP White N 200 Casein free type pigment
H,O 400 -
Binder 18 150 Fine particle acrylic binder
Lab 3045 100 Acrylic binder
SUT 303 100 Polyurethane binder
Astacin ground UH| 50 Fine particle PU binder
MX-P 50 Penetrating agent

13] Spray — Roll embossing

Medium coat

SEP Whitc N 250 Casein free type pigment
H,O 400 -
SB 100 100 Acrylic binder
HPB 980 50 Acrylic binder
SUT 303 150 Polyurethane binder
TAN S-1 100 Polyurethane binder

28] Spray — Roll embossing — 23| Spray

Aqueous ES HR-G 250 C.A.B. Top lacquer
Top coat ES HR-M 250 C.A.B. Top lacquer
H,O 500 -
13] Spray
Solvent HR -G 150 C.A.B. Top lacquer
Top coat HR -M 150 C.A.B. Top lacquer

Lacquer thinner 700 -

1] Spray — Roll ironing
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b Y g 9 A

(D) Crosslinker &} Z2of o} T

puch
i

@ Al =7

HAFLA oA Lubritan WP 2 Ombrelion WR, Eupilon WAS- 1,
e

Base coat,

Chromium sulfate, DC 478 &= FX 3564, FX 3560 5-9

Ag A st Wedes FAH e 893 T

Medium coat ol 4] Crosslinker &) *{2] k2 wg]dle] 283 & 4wk

= 9 Fimo 24¢ AR

iy AL

Table 88, QFAIZTx A X7

= -

B [e]

Process I II
Retanning 6.0 Lubritan WP
Fatliguoring 3.0 Ombrellon WR
3.0 Eupilon WAS-1
- 3.0 DC 478 20 FX 3564
20 FX 3560
Capping 2.0 Chromium sulfate -
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Table 89. #Ad3tzx]ol A

=

o
En
!

Process Chemicals D @)
Base coat SEP White N 200
H,O 400
Binder 18 150
Lab 3045 100
SUT 303 100
Astacin ground UH 50
MX -P 50
*Aqualene AKU - 1

18] Spray — Roll embossing

Medium coat SEP White N 250
H, 400
SB 100 100
HPB 980 50
SUT 303 150
TAN S-1 100
Aqualene AKU - 1

23] Spray — Roll embossing — 23] Spray

Top coat 7] 33 ¥

* Aqualene AKU : Polyfunctional aziridine 7 Crosslinker
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© g Hd3

Megaer flaxes {Timwa)

Fig. 102.

Weaer ebasarption rel &)

Fig. 103.

80000
66000
40000 ! Silicone
E Fluorocarbon
20000
0 e Rttt o
Blank 1 2 3
Crosslinker (Parts)
A -G ol A W A a4 | 4] Crosslinker *]2] o]
sAhae) vlAE 9%
50
40 -
30
Silicone
20 b B Fluorocarbon
10
0
Crosslinker (Parts)

A TA A WAl E BAZL o)A Crosslinker ]2 &o]
B84 5 RIL % &
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200
A
] 150
L]
g 100 Silicone
E B3 Fluorocarben
E 50
<
0
Fig. 104. 9AZFolAN 2 F 84dF7Fl ] Crosslinker 2] ol
ok dol| m]x]= g

¥ FDAZH o)A W E]shR] 92 Full grain leather : 50mg ©o]3}

Table 90. A FTAoNA W HF HAJ-F7JolA] Crosslinker
Ae|go] JWaFdel vl 9%

Crosslinker Blank 1 2 3
Chem
Test Silicone| Fluoro. [Silicone| Fluoro. |Silicone| Fluoro. |Silicone |[Fluoro.
Flexibility
2 1-2 3-4 | 2-3 4 4 5 4-5
(Grade)

X GATH oA W A skR] & Full grain leather : 553
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Crosslinker & 2| go] e} E4e] FAHE A= YEgeH
E3] e|%e dpat 2 Yol webA Filme| E4o] Juls= A
= 4 7 U3

o]2]¥t A= Crosslinker 7} Collagen }¢] ZFS Ea Film 234
Hatel stw GEE oM Flme FAHE FIAZ7 9
Aeg wHs o

Q
f

i

28y Crosslinker 2o whE 24¢j/dolA Ew Crosdinker 57
A AR A ol AYA SaEE Ssde) glel dA Ad ¥R

AA HLspPrelE tih oj¥ge] wWE AoR |IEY.
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@ T e

- A YoM Crosslinker & AM-3}7]

WR, Eupilon WAS -1, Chromium sulfate 9] Hh5=x]
=
.

S el

= 1) -~
= Weaes

gl Film 2]

oFe- ArejolA] Filme] =

98] DA oA Lubritan WP

=]
=

Ombrellon

Table 91 0] Wepd whe} o] HHH TG 7] 3EHe A4
&tod Full grain leather 5 WHS-o] ¥l% gl Film & 242 <oly
okt
Table 91. FA-FHo A7 =7

Exp. No.

Process © @ ®
Retanning 6.0 Lubritan WP 3.0 Lubritan WP } 6.0 Lubritan WP
Fatliquoring j 3.0 Ombrellon WR| 3.0 Ombrellon WR| 1.5 Ombrellon WR

3.0 Eupilon WAS-1| 3.0 Eupilon WAS-1{ 1.5 Eupilon WAS-1
Capping 2.0 Chromium sulfate
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{esun],) soxs[y Ieese

Waterproofing agent (WP:WRIWAS-1)

9]

Aol WA &Hgleo] &3t HAHFTH
B] o

jary
= .

Fig. 105.

{g6) evex uondroeqe iaem

1.5:1.5

Waterproofing agent (WP:WR:WAS-1)

6:

9

wpa=xel ) X2o] o3 SdEy

H] 2L

Ayt
T R

Fig- 196. Oéj‘—'ﬂ_gt,%lgl
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200

150 =

Abmaion {mg loaa)

6:3:3 3:3:3 6:1.5:1.5
Waterproofing agent (WP;WR:WAS-1)

Table 92. |AFH WA 2o ofF SAHY
a5 =l

WRIWAS-1
Test 6 : 3 :3 3 :3:3 6 :
Flexibility
1 -2 2
(Grade)
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Fig. 105 9! Fig. 1069 Sawes 9 E50s 5% 234
B gaEe) Melzdel wE 99%d A¥ A% FAUSE
= 19,0008 oA, EEFFELE 50% vigtewn uehg weRs v
$ ot Aoz eyt

w9 duieg W dETASe Fim B4 57 Adelds @
Aol A 6.0% Lubritan WP, 1.5% Ombrellon WR, 1.5% Eupilon
WAS-1< 2% Full grin leatherd] Z-$ w A 8FA 2
Ful grin leather 9 B]2% 24E Uehiol Fimel F4o $%
ge o & Uk

<

ol@]3t Zate B u) Phosphated fafliquor M e ol w2}
gy & ougeled, Y3459 Fim A0 SHsEs A=

UEh} @Az Ao] gle] Silicone 3 Fluorocabon chemical o  *&]

)

4|3} Phosphated fatliquor Xg]%-g =3 W4T 9 EJFTE
of ZA FEFL A A WHAM =PI HHE TP 44

T4 ¥ Film9 &40 FASE AL HUAHJIM.



A3 " A% 89
8ate] JAFY L BPFH Yo WEE W T4 3 UPL

1. 94439 o) A Hydrophobic acrylic syntan ¢) Lubritan WP 9} 7
Phosphated fatliquor ¢] Ombrellon WR 2! Eupilon WAS-1-8 X|g]3}
F3h SHYEd 45T okgE BEFES Q2sE Zez
Bt g mAE & A0 B 4 ik

2. Alkenyl succinic acid 2 Z}R|Ao] Azl ¥ A3 W F3=

3. 7HA3% F oi2]7kX] Mineral 4] Capping M EE AAF ok
=7 743} Capping agent 24 Chromium sulfate = X]&]3=

2ol Wag Sdel sy &nAYL % ek
4. FAAFZHo)A Lubritan WP, Ombrellon WR 3l Eupilon WAS -1,
Chromium sulfate 59 Wrxejx|el 3hA4 Silicone emulsion 21 DC
Ligg
HEo 2N FTERWNTELS 160003] oY, EFTET 40% ©|3E

pe.

478 H+ Fluorocarbon chemicat §1 FX 3564, FX 3560 52

B

Heht EE/2A ol¥d AAE e 4 dgor =R Fie
AY Ase $9P Aoz dent W $37154 97 5§4s
AYRE o & g
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Nubuck leather o] ¢lo] Wam a2 Royslr] ¢al FATgoA
Fx2A2 xj2lskx] ki Buffingxy F H/JFHolA Solvent
type & Silicone ¢ DC 477 4= Solvent type 2]  Fluorocarbon
chemical 21 FX 327& HM2j@ 23 w5 mals el Qv Rew
Rt
Nubuck leather 8] WAl =g ¢js) AT oAl Lubritan WP
7] Ombrellon WR, Eupilon WAS -1 E&= DC 47859 wx{e]#)
2 gof
oz} SR EE 16,000 - 18,0008, E&4SE 35%H9le 23RS
Yeplle] et 2R JEAe] =9shgn;
AMEFA WEEAE Ad AR HeHAE 53 AT

% Spray, Pad, Roll coat 52 'S o]&3le] BHTHE AHAE

alil

22st e ST HoA DC 477 £+ FX 327%

Th2 Full grin leather 9 W% % Fim o E4& A¥HT 2%
sl og ZAow Yeyou uyekmAd o J23d5H
Film £/ Holxls Aoz HUHJH.

Wakrproofing full grain leather & | ZA] GAMFTA oA W AHZFE
3o glo] AziridineAd Crosslinker 5 #-8¢ 23 FAWTE

= 50,0008 ol4, EEFEL 40% olstE YEpyier 3§ Film

Waterproofing  full grain leather 2| Film 54 ZdE H3 |4373
o] A] Lubritan WP 9} %7 Phosphated fatliquor ¢! Ombrellon WR 3l
Eupilon WAS -1 AHe]#e 7HAlA 283 o 468338 Al
F oA, Jekease Fim B4 AlE 23 B4 Fdde
2} U AT
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A FuelA

'D]I.J}- L - T ol O

Table 93, 1

M4z 2 E

e HE %

CREERD SN

i 2 ET 70% olidew QoA Al

T 2 oA 5 E 5 4=
= o = = s =
S N
5,0003] =] gk 15,0003} ©) A 70% o|AF 50% o|4
A w2 R 15,0003] o] 4 50% w| ok
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A 1 2 Waterproofing full grain leather 2] ==

1 daE
Waterproofing full grain leather o] A3 g 8 o7FA] #
$4& AY Chemical2 o]&3te] AT W Table 94 9} 2 2T

99 PP FPshct

N
ro

Table 94. &==col Ja=RH

Process Content (%) Chemicals Running time  Check
Neutralizing 100 H,O (40T)
1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)
1.0 HCOONa 10'
0.5 NaHCO, 60' (5 x30) pH 5254
Drain & Rinse
Retanning 100 H,0 (50T)
& 6.0 Lubritan WP 60"
Dyeing (Acrylic syntan)
2.0 Parvol BS 20
(Levelling agent)
3.0 Acid dyestuff 40" +a
0.5 HCOOH (1:10) 10 pH 4.0-42
Drain & Rinse
Fatliquoring 100 H,O (50C)
3.0 Ombrellon WR
(Phosphated fatliquor):| 60’
3.0 Eupilon WAS-1

(Phosphated fatliquor)
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0.5 HCOOH (1:10) 10’ pH 3.6-3.8
Drain & Rinse

100 H,0 “0t)
*Silicone or Fluorocarbon chemicals 30
Chromium sulfate 30 pH 3.4-36

Capping
Drain & Rinse

* Silicone or Fluorocarbon chemicals
- 3.0% DC 478 (Silicone emulsion)
» Mixing method
12.0% H,0 .
0.3% Acetic acid — T 7 i
3.0% DC478
- 2.0% FX 3564 (Fluorocarbon chemicals)
03% HCOOH (1:10)
0.3% HCOOH (1:10)
Drain & Rinse
2.0% FX 3560

al nu}

HETHQY) FMEHo] oS APE Crust leather AejollA] 24 1 )
TES 53 FadE oS gk

(D =¥ 4=

Table 95. Waterproofing crust leather ] T/ 2Ealz 2o
Test Tensile strength Tear strength Elongation rate
(kg (kg/mm) (%)
Sample Length | Width | Length | Width | Length | Width
Waterproofing
1.60 1.48 4.49 4.64 514 437
Crust leather
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Sample

Fig. 68. Waterproofing crust leather o] F5 %

(3) Oil test 2 Water /IPA test

Table . Waterproofing crust leather 2] Qil test 3l Water /IPA test

Test Sample @ @
Oil test (Grade) 1 2
Water / IPA test (Grade) 2 3
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Waterproofing crust leather o 24 Al¥ dx ey 2= 9 %5
%, Oil test, Water/IPA test Sof 2lo] dj¥& 5% AxnZ RgGo
o] E3 Ay TE 160008 o4, ESSEE 40% °lE WEV

=g 7)& olael WHEE uehygich
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2. $4EH
‘ S =z
Waterproofing full grain leather 2] #3-Z-3 74E 93| 427A =
J 5L%.0
Zo| w-g ¥ 73} Table 97, Table 98 3 72 Xz ST HL
B srqich
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Table 97. 2|52 B34
Process Chemicals Part Characteristics
Base SEP white N 200 Casein free type pigment
coat H,O 400 -
Binder 18 150 Fine particle acrylic binder
Lab 3045 160 Acrylic binder
SUT 303 100 Polyurethane binder
Astacin ground UH 50 Fine particle PU binder
MS-P 50 Penetrating agent
Aqualene AKU 3 IPolyfunctional aziridine crosslinker
13] Spray — Roll embossing
Medivm SEP White N 250 Casein free type pigment
coat H,0 400 -
Primal SB 100 100 Acrylic binder
HPB 980 50 Acrylic binder
SUT 303 150 Polyurethane binder
TAN S-1 160 Polyurethane binder
Aqualene AKU 3 [Polyfunctional aziridine crosslinker
23| Spray — Roll embossing — 23%| Spray
Aqueous ES HR-M 250 Cellulose acctobutyrate
top top lacquer
coat ES HR-G 250 Cellulose acetobutyrate
top lacquer
13] Spray
Solvent HR -G 150 Cellulose acetobutyrate
top top lacquer
coat HR -M 150 Cellulose acetobutyrate
top lacquer
Lacquer thinner 700 -
18] Spray — Roll ironing
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Table 98. HAIFF MY o] THE HEHY BT

<FAFH Ay =7>

Process Chemical treatment
Retanning 6.0% Lubritan WP (Acrylic syntan)
Fatliguoring 1.5% Ombrellon WR (Phosphated fatliquor)

1.5% Eupilon WAS -1 (Phosphated fatliquor)

Capping 2.0% Chromium sulfate
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Process Chemicals Part
Base coat SEP White N 200
H,0 400
Binder 18 150
Lab 3045 100
SUT 303 100
Astacin ground UH 50
MX-P 50
13] Spray — Roll embossing
Medium coat SEP White N 250
H,0 400
Primat SB 100 100
HPB 980 50
SUT 303 150
TAN S-1 100
23] Spray — Roll embossing — 23] Spray

Aqueous ES HR-G 250
top coat ES HR-M 250
H,O 500

13] Spray
Solvent HR - G 150
top coat HR -M 150
Lacquer thinner 700

13} Spray — Roll ironing
ATH $ATF UE AET WEE R ¥Y AR oL
3 .
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(3) Jjvred

Welr veppur permeahility et
{mg loss)

Sample

Fig. 113. Waterproofing full grain leather & Wjw}i/d

@ =34

Table 99. Waterproofing full grain leather o] =37

o T Sample ® ®

Flexibility

(Grade)

3] ol B35 E 4% ©|stEA n-& "ol R E Haon

w i yrled 2 WETA5Y Fim B8 Y ZAE SR
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A 2 A  Waterproofing nubuck leather o =]

L g4E%
Waterproofing nubuck leather 8- | 28}7] 93l o27px] Ay Az
HEHU FATHY 4 AP Tabe 1003 o] Bgshsic

Table 100. 5291 FH-F A2 Ay

Process Content (%) Chemicals Running time  Check
Neutralizing 100 H,O0 “0t)
1.0 Relugan GTW 10
(Glutaraldehyde tanning agent)
1.0 HCOONa 10/
0.5 NaHCO, 60' (5 x30) pH 5254
Drain & Rinse
Retanning 100 H,0 (50T)
& 6.0 Lubritan WP 60'
Dyeing (Acrylic syntan)
20 Parvol BS 20'
(Levelling agent)
3.0 Acid dyestuff 40" +a
0.5 HCOOH (1:10) 10' pH 4.042
Drain & Rinse
Fatliquoring 100 H,O0 (50T)
3.0 Ombrellon WR
(Phosphated fatliquor):| 60'
3.0 Eupilon WAS-1
(Phosphated fatliquor)
0.5 HCOCH (1:10) 10’ pH 3.6-3.8

Drain & Rinse
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2. B9IH
Waterproofing nubuck leather S | 23}7] €3 =3 |HTH A

2] AEL Table 101 of BRI

Table 101. <3291 SAAFH 2] A

(2 : Pam)
Chemicals N .
m DC 477 (Silicone) |FX 327 (Fluorocarbon chemical)
Spraying *60/940, 23] Spray #%60/940, 23] Spray

*DC 477 /Butyl cellosolve (B.C.)
** FX 327 /Methyl ethyl ketone (M.E.X.)
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(1) FHPFE
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Sample

Fig. 114. Waterproofing nubuck leather & F & ul4m

@ =5T=

Waker ebsarption refe {9&)

@ @
Sample

Fig, 115. Waterproofing nubuck leather & H-3&
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(3) Oil test 2! Water/IPA test

Table 102. Waterproofing nubuck leather 2] Oil test 2l Water /IPA test

Test Sample @D @)

0Oil test (Grade) 7 6
Water /IPA test (Grade) 8 7
@ FHE

g 20

g

g &

25

3 &

=

4

&

@

o

Sample

Fig. 116. Waterproofing nubuck leather & F&%
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Waterproofing  nubuck leater & B4 A|F 2 Sauksge g =5
T glel ZHzh 17,0003 o)A, 45% o]skm el % =3k
HrEE Rgor X3 Oil test U Water /IPA test, 545 <

BRE FEstglch
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1. Crust leather o] ¢lo] AIZLF o)A Hydrophobic acrylic syntan,
Phosphated fatliquor, Capping agent 2] Z}-8 % Silicone emulsion It
= Fluorocarbon chemical 2 2|3 A3 S3waE= 16,0003 o

2. Nubuck leather of ¢lo] GAT-AHojA Hydrophobic acrylic syntan
Phosphated fatliquror =3 Silicone emulsionS X]2|3 ¥ 433
Al Silicone -+ Fluorocatbon chemical & Xj&|%te] wie} Sawaes

| -

+ 16,000-18,000%], EFFE+ 35% WYE YErYT.
3. Waterproofing crust leather % Waterproofing nubuck leather®] 7-%-

BAE 23 A QolME $4¥ Ao deht B, $7] 59

o]
o
dE BEHE AW AL T F UYLk
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4. Waterproofing full grain leather & 2| ZA] dA)ZHo|A W]

Hd-F7gol A Aziridined] Crosslinker = Hegogn Ezjups

k1

o

23|
50,0008 °]4, EFFE 40% oldte] Wimel @A w2y ul

WEkRAgSe Finish fim B4R 439S 9 £ o

5. Waterproofing full grain leather ¢ Film 4 Z=g& 98 daaxy
o)Al Hydrophobic acrylic syntan % Phosphated fatliquor & ]2} ake-
HEAA AHF F YT HS AUAE A} Finish film & EAo)

S o= St
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