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Table. 2 uk-&82] mole v] 4 vk 250 2] of gk
unit . GC area %
Phenol : olefin 1 1 1 1 . 9
(g : :
Product =Epl w0 100 120 150 80 100 120 150 80 100 120 150
oju}-S. phenol 20.3 L9 6.0 30 ] 3241 2291 230 25.6 3.8 2.9 L3 L6
o)4bS olefin 20,3 | 15.7 1.3 L7 | 28.4 6.5 0.8 0.3 89.4 | 32.9 | 50.7 | 4L0
mono ~ | 34| 70.4 | 354 | 541 | 55.1 | 359 | 57.0 | 62.0 59,3 6.6 { 223 | 20.2 | 29.1
di - 2] 33 9.1 | 44.7 ] 38.5 | 40.2 33 1.8 | 4.2 14.8 0.2 | 4.7 | 27.8 | 28.3
alkylphenol ; olefin ©f 45 12:88182:18] 98:2 | 98.2]58:42391:9 |[99:1 5:0.5] 8:92|66:34149:51|59:41
mono - | 83l | di - 2] %hal 44.56|58.42{58:42|92:8 |85.15 81119] 80:20 J97:3 |35:65)42:58(51:49
o gD el Eu¥E  0.5~3.07tA walA A b A
s.0 |- A wgeE TBN, Ca% %% Z %3 723 Fig. 4049} 3t
o] 3.0mol »12] 729 TBN 240, Ca% 8.2°% +
40+ < phenate® 2% 4 dgLom 1.5mol ¥l 2 7
2 s0f % TBNe| 1509l phenated v},
% v dEg E2lAl A slekel] b w3}
& 2.0 - gkl wk-g-E A A 9l ethyleneglycol 2+ Ca (OH).
1.0 | 2] mole®] #W3lol] gt TBN2| W3}E- x4}3}od
S 20 AglE odglom o] M
1 [ . 1 L Table. 33+ 2> A& qdgem o]z
1.0 2.0 3.0 4.0 5.0 time(hr)
4§t ~ #r « o 250 5
135 150 163 180 195 Temp.(°C)
° e o TN o
Fig. 3 Sulfurization #F-2-3712] o 3fof] a} 2 A cas /
% e st 200+
Fig. 33} ztom ubg-5 = 150T, #3417 4
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2| Ca(OH):7} CO.9F HF-3-3hof EFAF 24 Heq 2 B
oil Fofl FALEE5 db-&-4] 7o}, overbasing ! T T r r
A&+ A 47Fel % (Total Base Number, TBN) 0.5 1.0 2.0 3.0
€ ZAgo v el = glow B o F-of] 4] Ca(OH),/Alkylphenol Mole Ratio
<= Ca(OH):.2} CO, FS A= 24 low
high TBN g% %= overbased phenate % Fig. 4 Ca(OH): ®d7}eko] ab& TBN, Ca%
shodelb. w14 48 alkylphenolol] el Ca (OH). # 3}
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W). (mole T B N
Ca(OH),/ ratio)
Alkylpheno 0.3 0.5 0.7 1.0
(mole ratio
2.0 - 220~ 230 | 220230 | 210- 220
2.5 220-230 | 255~ 260 | 240- 250 | 210- 220
3.0 220-230 | 260270 | 260~ 270 | 210-220

Table.4 Overbased Ca-phenate (high TBN
A F k8] S

2]

+ 48 % OR-219M A4 A%
TBN 250 252
. 100¢ (cSt) 18.2 9. 55
Viscosity
40T (cSt) 7843 4130
Viscosity Index 72 76
Flash Point (C) 186 185
Demulsibility 40/37/3 (55) 12/0/68 (60)
Rust Preventive Pass Pass
RBOT (min) 81 80
Copper Corrosion 1b 1b
Foam Tendency (ml) 10 360
Foam Stability (mnl) 0 0
Appearance Dark reddish brown | Dark reddish brown
Ca % 9.1 9.1
S % 3.1 3.2
CO % 48 4.6

Table. 5 Overbased Ca-phenate (low TBN)

o sl Este] E4ulw
+ 4% 5 OR-218A A A F
TBN 140 168
Viscosity 100°C (St 45.80 24.69
40T (cSt) 1424 225.4
Viscosity Index 56 12
Flash Point (C) 208 205
Demulsibility 35/0/45 (60) 28/0/52 (60)
Rust Preventive Moderate Pass
RBO T, min 66 64
Copper Corrosion 1b 1b
Foam ARLE ml 30 100
Stability | 7124 S ml 0 0
Appearance Dark reddish brown | Dark reddish brown
Ca % 5.3 5.8
S % 34 4.2
CO: % 2.5 2.3
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3—3. Analysis

ofoll Ao} ZH2 wbylo g gkt alkyl DTP
u Zn — DTP & IR % NMR spectroscopy o] ¢
s sheldhaleh. mlA Fig. 10> ah4dst alkyl
DTP ¢] IR spectrum ©. &4 2400cm '¢] S — H
stretching , 1000~1050cm '¢] 723+ P — O bend-
ing, 660~680cm ' o4 P =S bending 3} 530,
550, 590cm el 412] P — S bending o} vbepr}a, 0]

dF Lo A 7lelskE 3300em” -2l OH

60

stretching®] 5.0] 2 ¢4 1380cm ™" F-2oll 4 iso 400 ™ 2400
butanol 2| gem methyl 3} isooctanol 2| mono

methly ] F3ol 2|qk AbTAlE FHeld + gl

2000 ' 1600

wavenumber (em™")

1200 7 000

Fig. 12 Zn — DTP ¢] IR — Spectrum
t}, Fig. 11 alkyl DTP¢ NMR spectrum
oleh, 3.3ppm H--++2] S-H peak$t 3.7~4.0
ppm H2-2] CH.—-0 —P o 2|38 doublet of
/—
80 |
- 0 1 \‘{‘\
R
o
ppaig ) s ) e 3 4 2 1 0
20 4
Fig. 13 Zn-DTP2] NMR-Spectrum
wo 800 200 1600 1200 0 4
wavenumber (cm ) Table. 6 &4 Zn — DTP 2} 2] 312
. 2wl
Fig. 10 DTP ¢] IR — Spectrum gl
+ o4y % Lz-677A A A
TBN - -
Viesosiy | 108U 9.64 250
t
O T oS 262 4105
r’ Viscosity Index 8 99
Flash Point (T) 179 208
Demuisibility 45/35/0 (60) 29/0/51 (60)
Rust Preventive Severe Pass
RBOT (min) 157 160
M Copper Corrosion la la
Foam Tendency (ml) 360 460
Foam Stability(x{_ll) 0 0
- _ _ . _ - Appearance Yellowish brown Yellowish brown
eenld ) 9 0 k] 6 5 4 3 2 1 0 P % 8.5 8.3
S % 17.8 16.8
Fig. 11 DTP ¢ NMR — Spectrum Zn % 9.2 8.7
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doublete] 54 peak & &old 4 gic}.

Fig. 12+ ¥4 = Zn — alkyl DTP ¢] IR spec-
trum 2.8 2400cm™ H-Z2] S — H stretching peak
7b AebR| i o]z peak & alkyl DTP ¢
peak £3 e w2 Zn— alkyl DTP & 3lqigt
4 olrl. Fig. 13& Zn — alkyl DTP ¢] NMR
spectrum o| = 3.3 ppm ¥Z2 S — H singlet
peak »} AHLI—X 13 v} 2] peak Ho] alkyl DTP
o] peak &3} 72200 g Zn — alkyl DTP »} &4

=Hol-g8 o+ alch
w3k o) 2 41838 TEA S 54 peak 7} IR
NMR spectrum o4 w52 ¢towmz TEA
< 8h&Zoll Fm 24k F2¢S o 5 Uc},
gt #FHow ol Zn— DTP 9 H4& ¢
M Aol wishe] Table. o] 2 E3helch

4, Dispersant 2| H|Zx=

4—1. ME
Dispersant = wod 7| 22| $-xd 4| oA 842 o4
HAE, BhAzRE, EE 299 Aksh Sl 2

A 71 sludge & §&-FFof o]« g suspension
AR B F-ARA 7| 224 7] 3 o)) 2] A 5] = 3 4}
< ubAl ke alAlo] AEF SHEE R4 7] 9
s A skahs A sbalolof,

LA o F3F Az @l A el ] aby
o 4% Folsl 1@ w7
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+ 04 ¢ % OR-1200 A4 A F
TBN .5 61
Viscosiy 100T (cSt) 181.6 1356
40C (St} 4425 -
Viscosity Index 114 -
Flash Point (C) 1% w
Demuksibility 0/0/80 (60) 0/0/80 (60)
Rust Preventive Pass Pass T
RBOT (min) 13 15
x Copper Corrosion la la T
Foam Tendency (ml ) W | 0
Foam S tability (ml) 0 0
Appearance Reddish brown Reddish brown
N % 2.0 2.4
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