H

- O

-
>

o

ESH AN S8

AL, AR . &&, 8%, JI83%, 24, 23 &
- HESHAI, REHHl
- &7, €M : Quaternary Ammoniums, Betains

- ZHXY 2 A
2. Rinse-Added Fabric Treatment - Fabric Softeners

Benefits of Fabric Softeners?
- Feel Soft
- Freshness : Perfume, Deodor,
- Reduce Static Electricity
- Soil Release
- Anti-Wrinkling
- Easy Ironing

- Fabric Care
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Cationic Surfactants as Fabric Softener Ingredient

Triglyceride

Steam .. Glycerin
l splitting

/\/\N\/\/W\/g*on
l +NH;

/W\/\/\-/zzf\/\/‘/‘
|

P e e TR
l -NH,

AAAAAAAAAH
PPN

l Formaldehyde
[H,]

Dialky! Dimethyl Amonium Chloride

L
HzN\/\,i(\/NHz . E’%:
DETA ‘

Triglyceride
H
] H ’ H
H H
Diamidoamine Glycerin

} o

M
d D
H

L
imidazoline
L DMS
R

HaOg
= \
L2J " eosoch,

Imidazolinium Quaternary Ammonium Methosulfate

— 136 —

HaN A2
N .

H
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Y
(CHCH0),H
Diamidoamine Ethoxylate

‘ oMS
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)
H Coso,cH,

)
(éHaC"‘zO)nH

Diamidoamine Ethoxylated
Quaternary Ammonium Methosulfate

HN A~ ~AHe j‘n

H

DETA Triglyceride

b

Diamidoamine Glycerin

‘ +EO
"j’:K/Wfﬁ"

H (L H
(CHCH0),H
Diamidoamine Ethoxylate

‘ DMS

?Ha .
A )
H 0S0,CH,
(CHCHR0),H

Diamidoamine Hydrochioride



2H,0 CHyCl
—l  comm—
CH,

HO\/\N/\/OH 2H,0 DMS

SCHEME 7

H
10 -2H,0 CHiCI
2x R H T

—

H ————

CH,

DMAPD
SCHEME 8
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CH,
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ee"‘é‘O;CM,

TEA Esterquat

DMAPD Esterquat

-2 H,0 CH4Ct i H3
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\/\"‘/\/\NHz —

CH,
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Performance Properties
DDMAC Diamido amine Imidazoline Diester Quat.
Tumble-Dry e+t +++ +++ +4++
Line-dry +++++ ++++ ++4++ ++++
Rewetting + +++ ++ e+
Static Control +++ +++ ++++ e+
Nonyellowing - +++ ++ +++

Silicones as Fabric Softener Ingredient

CHs C CH. T Rt Y CHs
| | i
CHs— Si——O0——}——$i—0 Si—O———Si—CHs (A}
| | ' |
N ¥4
CHs CH+ m R Ja CH;
CH, C CHa ) cH, ] CHs
|
CHa—Si—O Si—O0- S!i———o-——-—--Si-—cm (B-1)
|
- R
CHs \ CHs Jo 0 CHs
N d
THJ <|:'u3 T C|H3
R —— §i ——0 ————8i—0— Si —R (B-2)
| | |
CHJ K C}']B Jm (rH)
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3. Glass Treatment : Water Repellent and Anti-Fogging

Contact Angle

Contact Angle of Water
Sikcone A
ng \( ) Coamd Giss
LYY !
Siicone B
% Couted Glass
Vapor ]
Tsv 6 s Liqud
<1, T ('. oo IS N » Plasiic Surtaces
TLv = surtace iree energy b liquid and vapol (surtace tension of the liquid) .
Tqv = surtace free energy between solid and vapor 15 Cloan Giast
Y5 = intedaciai liee energy between liquid and solid . i o
8 = contact angle é:

Surface Treatment with silicones by Chemical Reaction

Figure 1 A 'Brush’ Type Bonded Phase Structure (A)
!
1 [
\/\/\/\‘?i —0—Si—

i
I di_! Silica
\/\/\/’\?' Oﬁi;_ESurf;\ce
|

\/\/\/\%s —0—dit
'

A 'Brush' Type Bonded Phase  Structure (B)

]
\/\/\/\li_o—sfiﬁ‘-
)

21 Sitica

H—0-~8i ! Surtace

| D
NSNS —0—Si—+
f b
Lo
H—0=8i | Silica

| Surface
)

| P
\/\/\/\s"i —O0—Si~r
[
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Surface Treatment with Fluoro-silicones by Chemical Reaction

Before Chemical Reaction

-Si-0-Si- OH
ol o| O-CH,CH,

- S|i -0- éi - OH CH3CH20-S|i-CHZCH2(CF2)7CF3
o| o| lcj-CHzc:Ha

- s|i -0- éi - OH

After Chemical Reaction

; Sli -0- éi - 0-Si-CH,CH,(CF,),CF,
s o o

- Sli -0- ;lai ; O-S|i-CH2CH2(CF2)7CF3~

g 9 o

- S:i -0- %i . O-Sli-CHzCHz(CF2)7CF
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4. Fuel System Treatment : Gasoline and Diesel Additives

Location and Effects of Deposit

Camshaft Cylinder
|

Engine Exhaust

Head — Valve
__lntake
. Valve
Engine
Block Piston

Intake Valve Deposits
Driveability

Poaver Loss

Exhaust Emissions

|

?
T___ Injector Pinte Deposits

Driveability

Power Loss
Exhaust Emissions
Fuel Economy

O
(]
=

Composition of Multi-purpose Additives

Corrosion Inhibitor é

AN
Detergent é —

Dispersant &4 —

— 4

Additive Package
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Combustion Chamber Deposits
(Octane Requirement increase
Exhaust Emissions

Deposit Interference

Carrier Fluid
re

Demulsifier




Detergents and Dispergant for Fuel Additives

m PIB-Amine CH,CHL(CH,), CH,NIICH,CILNI,CILCILNIL,
w6l -Np
be-&
0,
m PIB-Succinimide LI O, Ne—1— cnengcny,on,
| >N((|muzml),g.m(.lm( T -
xf-6 //(

(

<,

A PiIB-Mannich Base CHZNHR

Polyether Amine C'H”«@—.OH
o

]
C,ll,,‘@—(llI,Cll-()-((ilI-Cll!-())“ﬁ‘.lI(ZIl,—()—(!-NllClI,(Ill,Nll,

cuen,  cucll,

Detergent and Dispersant Action
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Additive Development

1997 -2000 Emissions Reduction

1997 - 1998 Direct Injection

1996 - 1997 Exhaust Valve Sticking

Mid 1990's Combustion Chambers

Late 1980’s Intake Valves

1980's Fuel Injectors

1970’s Carburetor Cleanliness

1950 - 1960’s Carburetor Icing and Corrosion

Evolution of Concerns
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Corrosion Inhibitors Protecting Metal Surface

HYDAQCARBON GROUP

=l SEAAASb A

]4————— METAL SURFACE

Chemical Structure of a Typical Demulsifier

(E10) 3 (PrO) ,OH
|
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4. Engine Oil Additives

Additive Package

ANTIWEAR AGENT 10%

RICTION MODIFIER 4%
DETERGENT 21% FRIC

OXIDATION INHIBITOR 3%

& fa POUR DEPRESSANT 1%

OTHER 1%
(ANTIRUST, ANTIFOAM)

DISPERSANT 60%

A Mannich Type Dispersant

A. (o] ) (@]
X X
POLYISBUTYLENE MALEIC AN ASAA
ANHYDRIDE
/ N <\/NH>/\
B, o
X 0
A MONO-SUCCINIMIDE DISPERSANT A POLYETHYLENEAMINE

X

B. OH - OH
+ "CH,O" + H,N <’\/NH>/\ NH, —a (O] Né\/NH>/\NH
Y H Y z
X

AN ALKYPHENOL A MANNICH TYPE DISPERSANT
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A Overbased Detergent

(o) o]
O:-'S'/o\ /O\g:()
@ Ca (OL
S

NORMAL CALCIUM SULFONATE
(NCS)

2
g

OVERBASED CALCIUM SULFONATE MICELLE
(WHERE —~_o0 = NCS)

Anti-Ware and Extreme Pressure Agents
- Anti-Ware Agent
- Extreme Pressure Agent
- Friction Modifiers (Friction Reducers)

- Antioxidants
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Organo-Molybdenum Compounds(OMC)

RO s @ . Qg OR Mo-

\ / Sl YN oy

/P: /Mois:Mg >P< dithiophosphate(Modtp)
RO s S OR Decomposition Temperature
150C ~200C

R Mo-Amine(Mo-Amn)

- |
,N—TMoxOyH Decomposition Temperature

R O,
230C

R:Alkyl radical

Mechanism on Lubrication of OMC on Metal Surface

OMC

Sulfur Source gy |y~ Tribochemical Reaction
e. g. Zndtp (rubbing/temp./pressure)

Metal Surface

MoS2 Laver
Metal Surface
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SRV Test for Friction Coefficient

SRV Tester

Load

1,Load 200N
2,Amplitude 1.0 mm
3,Frequency 50 Hz
4,Temperature 80 T
5,Test Period 15 min
6,Cylinder & Plate
-Cylinder ©15%22 mm
SUJ-2(AISI-52100)
-Plate D24 X6.8 mm
SUJ-2(AISI-52100)
Ra=0.16 um
#Pmax (Hertz Theory)=209Mpa
#SUJ-2;High Carbon Chromium
Bearing Steel (760HV)

SRV Test Results
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Four Ball Test Results
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