nieites -l

£ B8 & A

H A 6 i 0F %2 2

% 63 5

mMm4BFE2A

F 4 — BNV O LIS R D BT DTG v eoreereereerererennes

Study on the Automatic of Control Chemical Purification
of Lubricating Oil for Diesel Engines

I8 e

--------------------------- The 78th Research Committee

Report No. 63

The Shipbuilding Research Association of Japan
Tokyo, JAPAN
February 1968



FBHRBEZTEBLE

e Rk |k R

g P IEE Y N — 1B

% =1 a 0 B m o B B WA H
% IR i B | 3 ¥ N & A =%
K # BER B ox — W OR E M
B $ & B oM R E + # X W
B T oE oW = # B —
P M i iz o = W
) uw B Prld Wz = 2k - I #
&K R SE (TTg! i b R =
B 9 & I3 o MW —
Membership of the 78th Research Committee

Chairman Isamu NISHIJIMA

Secretaries Yoshinori ITQ

Members

Katsuo ISHIKAWA
Yuzuru KASAHARA
Yizaburo KIMURA
Hyoe TANAKA
Akihiko TOKUYA
Yukio HIGASHI

Ko FURUYA
Kazuyoshi MUNEKI
Motoaki YOKOI

Ichiro KONISHI
Yoichird EJIMA
Motohei KATSUTA
Yoshikaza SATO
Tadahiko TSUMURA
Yukio TOMITA
Akira HIRAI

Mitsuo HORINOUCHI
Hiroshi YAMAGUCHI
Koaichi WATABE

Muraji OKAMOTO
Hisashi KAWASHIMA
Masao SEO

Motoe DOI

Kuniichi NISHINA
Saburs FUKUI
Tsuyoshi MASUYAMA
Wazo YAMASHITA

;
3




Study on Automatic Control of Chemical Purification
of Lubricating Oil for Diesel Engines

Qutline

As a very satisfactory result from the purification of system oils for diesel engines
cannot be obtained by employing only the conventional methods such as settling, filtration
and entrifugal separation, other ways by chemical treatment have been taken into use
simultaneously and frequently.

However, by using chemical agents for such purifying works, it takes more time and
labor. Moreover, as the alkaline chemicals are highly dangerous, they give the ship’s
crew a heavy burden in handling them.

For the improvement of the above-mentioned disadvantages, so as to fiacilitate the
carrying out of such chemical purification in practical use, a study on automatic control
of chemical purification method has been done. It includes basic research investigations,
basic experiments, trial manufacturing of model purification apparatus, detecting devices
and their trial experiments as follows :

(1) First, the existing status of chemical purification methods was investigated and studied.
Then, some typical ones were selected and applied by means of the heater-test on many
kinds of system oil which were collected from actual vessels and were differently con-
taminated and deteriorated for the purpose of comparative experiments. By this test,
the purification effect, advantage and disadvantage of different purification methods have
been studied. The results showed that every chemical treatment method is excellent in
purification effect compared with that of the conventional methods. Furthermore, they
can improve the purification effect when applied together with the conventional methods.
However, in the chemical purification method, the quantity of purifying chemicals in
additions must be adjusted. Also, the purification effect could not always be the same
depending on the extent of contamination and deterioration of system oil.

When the chemical treatment is applied, it is recommendable that the treatment
should be carried out before the heavy contamination and deterioration of system oil
and that the treatment temperature should be of about 80°C and the quantity of chemical
additions should be of about 1%.

(2) Based on the basic experimental data, a Batch type automatic control system oil
purifier model apparatus with a tank capacity of 750 ¢ was manufactured. By carrying
out the experimental purification, it was confirmed that the automatic control of chemi-

cal purification could be easily attained.
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(3) For the automation of system oil purification by such a method as chemical treatment,
it is desirable that the detection of the extent of system oil contamination and the
measurement of purification effect could be carried out automatically, too. Therefore,
from the detecting objects, the total acid value and water content of system oil were
selected. After strenuous study on the automatic measuring method, for the former,
a system-oil-deterioration detective device employing the system oil pH measuring
method when a certain quantity of re-agent is mixed in it, and for the latter, a system
oil water content detecting device employing the system oil electric insulation resistance
measurement method, were manufactured for trial uses. By experiments applying these

devices, a prospect of success in practical use of them could be obtained.
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79774 VECXBILFREFZTRVY A7 AHCRAL T3, A-2, A4, A-5, A-7 Rkt ~
)y XML LCETARY YY) v XlMAEH IR TN 5,

A-3 Rkt 3 - g EOEREhTH 5,

3.4 R B # B

3.1, 2R X 3 ARBREMECE— 2 — F A bRATAL, AEE 70°C T 24 BEEIMEE LB
80% %ML, ZOWRGWZITAROFERER 3.2~3. 7T WWRT, FNBELARICK T 5 HiMs
BREOHEROBM %M 3.2~3.3, AHXY + 7 A OFEROEHI %A 3.4~3.6 1KiRT,

VERZFTRER L FSIBIE S 2 VR AR Y P72 FOfERE TR, APk v Hr0RLEkED
HEc sk, RFLL—FHLAWERZRT OS54, HRGFTOHBAER, T < TLED 80%
PRI —L L T2k, BEHEREHZWIZ, ARY b7 A FOWURED S O FEE
O 24DT, »v 7YV v I/ EBOERNRE L LD TH D,

WSR2 2 s 5 2, WIhoffliiconTh, (LFEELTRokd OREAESR D+
Y PABRIC L Db O T, 2EfiAFEULIETL, BEREZELECRINIBELEDEHD )R
YU, (LFUBROHRBASNTE D, RE L2 4 FOLFRGE L BT 5 2, ESRREARR
SR. ¥ =YY% vEHFBIVRIA 2 Y vEREOTHIREEFICL 2D O R, EHLTTINRTE
D, 7ARVFOEL, REEEFLREORE T L 2 YROERLEZ S, VVvEEY — FETRE
3.4~3.6 OBMBHENLSLH LRI SCHRSCRG OWEEMNRE 2 X 5 <, B i5Rsbos
LW O TRAFIREHEDHRAB LTV, TRINTWBILFEESRIc L b0 i T 2 L,
BRECRT OWEMERIRIE L A EEN RV, ABMOT|KEOETHREET, %ikHhOER»
BALTW2b0b 50k, RITIWRLA A-T RE0HER, fhoflihoBa b TEE%)
BREOTWDBN, @7AH2YV YY) v XHOBRAKC L 2EE REL BRD,

bk 2 2HMCERL T2 A4, A-5 Ak, BERMES»ED D745 )V FIORZEHED
BRBR, (LFERFORBCED I B TA N YVRGFOBREANE SR EARA bR S, A-1, A-2
AF TR, EEANMELDILSBROAGHLEMINTETA A VESOBRAR S BT, £FH5
RAKDFIC LD EHCFTHEIRTOD, HHEFICET LA VFBREH IR T2 0TR, AFED
FRRTNHVRGFRBAFREBRELEHR X,

LRGSR OGMBEDOE B S 5 L, $AMOBESLES TS X 55, SEIFERLLREA TR,
IMBEOEER TR EREL KV, b DA, £EIMOKE FEARFEMRCHAL TS, KA
RFEFOMVELGREAERLABIFRENAE bRV, A-2,A4 50z A-5 RERCRMmoL®
fli2 Vs DT, EERMEL D ZROEGHSFEMENTV S, FEMEREVHE L WO Tk
AR EL THhiRv, TOZ LREFRMOTGRACOREC X V#EY i/ N OBMECAEY
TROIOFRBROTHZT LR L TW5S, (LFRFOHAOLIRER, HHLILES D%\
A-3 K TR, Y MEOBEOBEBEREOYBILEF AYBIRVY, AHRERE VIR
EHRGRERBWI S THD, 70°C LEchhiE, +oLBbhs,

E=H—7APFCREIIKRLE L S /LFEEEDORICHHEIZTXT 20 min. » LA, K3.4
~3.6 IWRLZAEY 7 A MERMSHI L2 E S, RIGHH 10 min. IR CRIENZEICES,
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K 3.5 A-3 FUBHMABBEO A4 Y b7 A SR

4 3.6 A-5 WBHBABARD ZEY + 7 A MER

10min. #, 20min. ORTIRIZ 2 A EZEREL, TOT &5 5 RIS 10~20min. & T
+5ThH B,

DEZBEHTHLRDE BV TH D,

1) EEREBERRAAGS 5V Y MBS TENMNCERZ DRSS 505, WIFhoHE:
THEBMOTGY, FEOER X D EGEFOGMRLZMMT 5 LEL S 5, AEHOGEINER
DFLS—BANCRPDHEND, HY, FEBBCELVWLORBRWT, X223 RLEFNE
NOFEMEDOHRD ST LV, ERAMCRIEHRES, LEMAEECK S,

2) R2IJIWRLALFERGER 1Y, 2HELLARDELED, HY, SEABcE LV

OxBFREEOHETHL HERE bR 5,



Linl, A5 Y ORI ERERRE L TR IR OOHNBRFTH 5.

3) fbFEbEAAOCR, EEMOBYE, ${trdE 0ETLEVRITLORARREDRY
B, FH, ${LORERAGRAORME 1% M TTEETEIREYREL T2 OH5HK
LEZ D,

4) FRMCRILERG TR B TR LTI HABRV,
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# 3.2 A-1 BB ORIV

oE Y| O OO BRKE | B OB ?;%_ ’E‘L’\ K 4 | K & Loy LT
% = % (cst, 50°C R s (mg (my‘é]”ﬁrl
¥ 1°0).(%)| (15/4°C) t(COC °C) )| (wt, %) | (wt, %) |(Vol, %) KOH/g)| KOH/g)
[ [ 1] ossr3 | 1880 | 507 | o049 | 020 | 005 | o006 | o030 | o108
3 O o osers | 17es | o8 0.44 | 0.18 | 0.06 | 0.06 | 0.347 | 0.199
73 1] o.8879 | 172.0 60.0 | 0.38 | 0.16 | 0.04 | 0.04 | 0.341 | 0.201
T P oesm | 1m0 50.8 | 0.41 | 016 | 006 | 004 | o020 | o211
; 1| o887 | 177.0 59.5 | 0.37 | 0.14 | 002 | 0.03 | 0.203 | 0.205
Al Y Py pp— 59.6 | 0.38 | 0.12 | 002 | 005 | 0250 | o0 162
[ 1] o.8866 | 191.0 58.8 |7770.741' 015 | o 0.03 | 0.009 | o362
f; O | o.sser | 1on0 | 58.9 | 0.3 | 014 | 002 | 003 | 0007 | o 298
= 1| 0.8879 | 1920 | 584 | 0.30 | o012 | o010 | o005 | o008 | o270
S P12 oeeme | 1oL 58.7 | 0.28 | 0.10 | 0.10 | 0.05 | 0.039 | 0252
R 1] 0.8879 | 193.0 58.9 | 0.26 | 0.08 | 0.04 | 003 | 0017 | 0203
w0 2| 0.8879 | 191.5 | 9.0 | 0.26 | o0.08 [wo.zo 0.05 | 0.010 | o 282
1| o.8s73 | 1275 50.1 | o. 237" 0.07 | 005 | o001 | o242 | 0122
O 2 ossm | 1075 50.1 | 0.23 | 007 | o004 | o002 | 0210 | 0105
71T 1 1] 08870 | 1200 58.5 | 0.24 | 006 | 005 | 002 | 000 | o188
TN 2 osss | om0 580 | 024 | 006 | 006 | 003 | o007z | 0201
; 1| o.8870 | 133.0 l 58.0 | 0.22 : 005 | 010 | 001 | 0172 | o012
12| o83 | 1080 ' 57.5 | 0.22 |_ 0.06 | 0.06 | 002 | 0192 | 0110
B 2| 0.8880 | 189.0 | 595 | 027 | 007 | o0t 003 | 0302 | o193
j O 5| o.sem0 | 1920 | 59.0 "‘ 0.30 | 0.10 004 | 0.04 | 0248 | 0.154
vl [ 2| osse | 1970 Ei 9.2 | 0.28 | 007 | 002 | o004 | 0246 | 0162
i P 5 osems | 1990 | 5.3 | 031 | 009 | 005 | 003 | 018 | 0193
; | 2| o.sss0 | 195.0 | 600 030 | 010 |_0.6: 0.03 | 0.071 | o029
ol IS ey 196.0 “_7'5'9._1';70. 30 | 0.09 i_ro. 02 | 0.04 | 0058 | 0300
;60| 5| 08887 | 188 ¢ 0_ 507 | 053 | 027 ] o008 | 006 | o488 | o192
%Jé 70| 5| 0.8877 | 179.0 . 595 | 044 | 020 | 006 | o004 | 052 | 018
7%2 go[ws 0.8877 | 179.0  50.8 | 03| 018! 012! 003 | 0633 | 0108
e 60— 08396 ; 189.0 | 60._37—‘> 061 | 028 | 002 | 008 | 0913 | o260
T 70 =1 0,803 ‘ 187.0 ; 60.0 :"mo.rsz— “o.ﬁzs_‘—o 0.06 | 1246 033;.1
* Eo_i'iimbm.ééd_z_} 187.0 ' 60.3 | 0.5 | 0.25 | 0 0.12 | 0.945 | 0.269 J
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# 3.3 A-2 ﬁtﬁmﬁfﬁoﬁﬁf}tﬁﬁ’?

%

r )
| o | ke | om | mom K 4l s 27
g 0 | REEL | ’ 7 Y {i
(cst, 50°C \( g (mg
& | l(15/4°C) (coc °C)| O (wt, %) (wt %) ,(Vol, %) | KOH/g)| KOH/g)
‘ 1) o.ss19 | 222.0 ‘ 64.15 | 0.18 . 0.02 ] 0.06 | o.01 | 0.04 0.01
y | 60— o | e
g 21 o.8826 | 222.0 | 64.15 0.16 | 0 | 0.06 | o.01 0.04 0.03
13 1' 0.8822 | 2200 ' 61.95 0.17 0 1 0.05 0.01 0.05 0.02
Vi 70 . | . . — - I - — -~ -
| 2| 0.8823 | 2200 64.10 | 0.15 0 . 0.06 0 0.05 0.02
- S - - _ A . . _ —
# 1! 0.8826 | 219.0 61. 30 0.16 0 0.05 0.01 =~ 0.02 0.02
7 80 - N 1 . e [ B — U oo
2] 0.8823 | 2:9.0 64.25 0.15 | 0 0.06 0.0 | 0.02 0. 02
‘f 1) 0.8813 | 162.0 63.15 0.16 0 0.06 [ 0.02 | 0.02 0.08
.| 69 —_— ) - L ) e R
S; 2| 0.8823 | 161.0 63. 45 0.17 | 0.0l 0.06 0.05 0.01 0.08
& 1| o.8823 | 174.0 63.30 0.17 0.01 0.04 0.02 0 0.10
70 — —_—
S 2! 0.8816 | 164.0 63.95 0.17 0.02 0.06 0.02 0 0.10
;; 1| 0.8823 | 176.0 63.65 0.15 0 0.05 0.02 0.03 0.08
Q 80 JR— o — - P N -
2| 0.8816 | 152.0 63.35 0.14 0 0 0.02 0.02 0.08
1] o882 910 | 62.55 0.13 0 0.04 0.02 0.03 0.07
- 60 - — - [ ——— e ———— . -
2{ 0.8829 59.0 61.85 0.14 0.01 0.02 0.02 0 0.08
U N S A - .
1] o.8829 83.50 | 63.25 0.14 0 0 0.02 0.03 0.08
..‘7- 70 v —e | - e T e
2| 0.8820 60.50 I 62.0 0.15 0 0 0.02 0.02 0.08
D/Z0 NN SO . e o _
) 1| o.8820 81.5 ! 62.6 0.12 0 0 0.02 0.07 0.06
180 R B .
2| 0.8820 54.5 ‘ 61.95 0.16 0.02 0 0.03 0.02 0.08
2| 0.8829 | 206.0 63.95 0.15 0.01 0.08 0.02 0 0.14
5 |60} .
; 4| 0.8822 | 192.0 63.75 0.16 0 0.09 0.02 0 0.12
b 2| 0.8829 | 198.0 63. 70 0.17 0.02 0 0.02 0 0.18
7|70 |—
5 4} 0.8829 | 191.0 63.55 0.15 0.01 0.09 0.02 0 0.10
; 2| 0.8826 | 196.0 63.70 0.17 0.01 0.06 0.02 0 0.15
80 h f
| 4| 0.8826 | 183.0 | 63.75 0.15 | 0.0l 0.04 0.02 0 0.15
m 60| 5| 0.8822 | 215.0 64.35 0.17 | 0.01 0 0.03 0.09 0
K .
% 70| 5| o.8822 | 217.0 64.70 0.18 | o0.01 0 0.03 0.08 0
H : 80| 5 | 0.8822 | 213.0 | 64.15 0.17 | 0.02 0 0.02 0.10 0
wVeo|—1| o.8s2s | 212.0 64 45 0.17 0.02 0 0.03 0. 07 0
\y J. = f o — R —
v 70| =1 08823 | 2160 | 6440 0.17 0.02 0 0.03 0.08 0
Vg
#: 80! —| o.819 | 217.0 64. 40 0.18 0.02 0 0.02 0.08 0

— 14 —




# 3.4 A-3 FBuBHOMRS RS

I
pUREGE

Pt s I A Y | Bk I wE B ® K S| K S 2]l | 270
B EE ! | BB R # VA
Vil = (cst, 50°C (mg (mg
# (°C)|(%)] (15/4°C) [{coc °C) 0| (wt, %) | (wt, %) ((Vol, %) | KOH/g)i KOH/g)
1] 09050 | 2150 | 7370 | 070 | o028 | o.02 | 005 | o065 | 005
> P2 oo | 2080 | 7510 | o7a | o8 | 003 | oot | oas | oor
7 1| 0.90s6 | 210.0 | 75.35 | 0.81 | 031 | 002 | 0.10 0.51 0.09
! P72 eoes | 2ao | 7mzs | 074 | o2z | o0a| 005 | o 0.27
:; | 1] 09050 | 2120 | 7350 | o080 | o028 | 00z | 005 | 063 | 005
2| oo | 2020 | 7380 | o072 | o026 | 003 | 003 | o058 | 00
1] 0.9063 | 2020 | 7390 | 047 | 013 | o002 | 005 | o008 142
gz— “ (2| ooosz | a0 | 7275 | o4z | 010 | o008 | oo0s | o0t 179
= 1| 0.9063 | 2010 | 7435 | o051 | 014 | 007 | 0.05 | 0.24 140
S P2 os0ss | 200 | 7330 | o046 | o0 | o0z | oo0s 0.04 | 170
RU 11| o906 | 2000 | 7360 | 0.40 | 0.08 | o002 | 003 | o008 | 136
B 5 osse [ 1990 7270 | 030 | 007 | oot | 003 | o | 18
1] 0.9052 | 199.0 | 7445 | o061 | 015 | 030 | o012 | 0.6z | 003
=1 Toe0s0 | 765 | 7ms0 | 041 | 007 | o0z | o008 | o2 | o8
71 1 1] 09075 | 1940 | 7595 | o065 | 014 | 010 | o010 | o065 | o001
T2 o0 | 850 | 7270 | o.48 | 005 | 002 | o006 | 008 | o6
‘/ | 1] o903t | 1220 | 7335 | o046 | 010 | 002z | 005 | 0.1 0.22
B ooose | 70 | a7 0.50 | 010 | 003 | 005 | 005 | 0060
o 1] 09042 | 2060 | 7350 | 0.43 | 000 | 006 | o005 | o037 | o013
j O 2 To.o0s6 | 1860 | 7350 | o044 | 005 | 005 | 005 | o025 | 03
b 1] 0.9042 | 216.0 | 7415 | 0.46 | 0.10 | 005 | 0.06 | 0.4z | 005
4 © 2 ososs | 190 | 7a.70 | os2 | o1z | 006 | oos | 020 | o
?‘; 1] 09043 | 2050 | 7360 | 054 | 013 | 003 | 003 | 040 | 006
2 oo | 2000 | 7435 | o045 | 008 | 005 | 003 | o027 | o
mleo| 5| 09006 | 2000 | sL95 | 109 | 0.3 | 104 | 0.25 122 | o
gt( 70| 5| 0.9103 | 207.0 | 8360 | 106 | 0.87 | Loo | o024 | 120 | o
B o0 5| osors | mmo | a0 | oer 0.27 | 080 | 02 | o097 | o
e |60l —[ 09124 | 2150 ss85 | 151 | 052 | 0.9 | 0.12 1 147 | o
V170 — 006 | 2120 7520 | 08 | 023 | 056 | 004 100 | o
= 80| — o0.00s6 | 211.0 7430 | o0.41 | 006 | 001 | o 04 | o067 | o
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# 3.5 A4 AHS@EE{"@&U\’HE&/R
%%‘Eﬁ K| Bk *5@:'7&\5]«!&5 K 5 }gﬁm 27
yil ' it (cst, 50°C i |(mg (mg
# [(°C)(%)| (15/4°C) |(coc °C) IC'C)E (wt, %) [ (wt, %) (Vol, %); I KOH/g){ KOH/g)
1! 0893 | 2010 ' 67.10  0.65 ' 028  0.04 . 002 & 0.19 I}ii.—;
f’/ : 0y sese | 20u0 ! 6615 063 0.2 010 oo 013 | 13
Eﬁ%im ] 1*1 0.89¢2 | 199.0 | 670 ! »oEA‘ 0.29 | 0.06 o o 015 o %
(|2 o8z | 2020 | 6670 , 0.66 ' 025 | 0.04 | 0.01 0.16 | 152
; ! 1) 0.8939 | 203.0 | 66.45 | 0.63 | 0.20 | 0.08 ' 002 ' 0.20 2.02
80! 2| 0.8939 | 203.0 | 66.80 ‘ 0.63 ' 026 | o008 | oo | oz | 175
| 1] 08930 | 160.0 | 6555 { 0.53 | 0.20 . 0.02 oo o 2.12
i ® 2| o8z | 120 64.75 | 0.49 o | 0.05 o1l 0 | 222
w| |1l o830 | 1550 'e;éo_" 0.46 | 0.20 | 0.06 oo o 2.15
S 70}‘ 2 08913 | 167.0 | 6535 1 047 | 015 | 0.04 . 001 | 0 2.24
:; ) 1] 0.89%0 | 155.0 | 65.25 i 0.46 | 0. 22" 0.04 | o.01 | o 2.15
12| oo | 160 | easo 1 04 | 015t ool ool o | 2w
IR 0.8930 | 90.0 | 6525 | 0.56 | 0.28 | o !770'01 0 2.59
=% rzﬁ 0.8937 | 64.0 | 6420 | 0.49 | 0. 1377;‘ 0.15 ‘—0701 0 | 17
71 | 1| osoaa | 860 | es.25 | o052 | 018 | 0.06 ' oo1 | o | =21
70 — - e e — SN S S
‘ | 2] 0.8927 | 610 65.45 | 0.3 | 013 ' 008 | 0.0l 0 1.88
; _|_1 0. 89;7_- 9.0 | 655 | 046 | 015 | 008 | o.01 0 270
* |_2 0.8930 | 57.5 | 65.36 | 0.49 | 0.1z | 0.10 | o0.01 0 2.21
T _l 2| 0.8950 | 170.0 | 66.40 | 044 | 0.23 | 0.0 '!7—0.0727‘! 0 2.99
7 | oseas | 7.0 | 6.0 | o043 | 018 0.08 | oo | o 2.66
b1 2| osess | 160 | 6680 | o0ae | 022 | .06 ' 0.02 | 0 e
i 174 0sess | 13,0 | 6615 | 031 1 014 008 | o.o1 Fo 2.88
Y1 | 2| oseso | 1670 | 6630 | o044 | 022 | 006 | o001 | o 2.42
= 4| 0.8953 ( 164.5 | 66.20 | 0.37 018 | 010 001 0 2.23
Eiuj 60| 5| 0.8940 197.6'} 67.15 | 0.72 0.3 | 0.06 ‘l 0.04 « 0.28 1.99
;’é% 70| 5| 0.893 | 196.0 « 6715 | 0.53 | 029 | 0.08 | 004 | 0.25 1.77
f;i E—S(;Mf ?_ 0.8946 | 198.0 ' 66.85 l 0.68 - 0.29 | o 16_ | .01 T o | 208
60| —| 0.806 | 194.0 " 67.90 1 0.75 . 0.44 0 0.03 0.30 2.28
v t 0| — Ao. 8046 | 19.5 | 67, ébw‘ 0.75 . 0.45 0.0 | 0.03 0.33 | 1.8
| 7/; I'SKI —  0.8956 | 197. 9_.; 67.65 | 0.73 om0 | 0.03 0.21 2.09
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ii 3.6 A5 aﬁﬂmﬁﬂfﬁ@ﬁzb\ﬁ‘*ﬁi‘ém

mimm RO OE | BlkE K OB | B &K ! | LT | &7
% S 7Jl] 1 ‘(cst, 50°C R 1 R (mg (mjigumﬁ
¥ (°C)J(%) (15/4°C) |(coc °C)j 0t (wt, %)+ (wt, %) (Vol, %) KOH/g)| KOH/g)
|
1| 0.8944 | 212.0 65. 90 | 0.73 0.36 o | o002 0.27 1.83
f)/ %0 2| 0.8944 | 216.0 | 65.75 | 0.59 | 0.36 | 0.03 0.03 0.20 118
74 1| 0.8044 | 216.0 | 65.55 } 0.60 0.28 0.04 0.02 0.25 1.01
T 7 2| 0.8044 | 219.0 | 65.30 0.59 0.31 0.03 0.03 0.17 0.85
; 1| 0.8947 ‘ 215.0 | 65.20 0.60 0.34 ; 0.03 0.02 016 1.48
% [ 2| 0.8950 | 216.0 65.70 ' 0.58 | 0.37 | 0.02 0.02 0.18 | 1.08
1| 0.8924 | 158.0 64. 20 0.47 0.30 0.03 0.02 0 2.16
i % 2| 0.8930 | 181.0 64.30 0.52 0.25 0.02 0.04 0 2,52
s 1| o0.8927 | 196.0 | 64.95 0.59 0.18 | 0.06 0.03 0 2.28
S 7 2| 0.8930 | 204.0 64. 00 0.50 0.24 0.02 0. 04 0 2.17
:; 1| 0.8927 | 166.5 64.10 0.60 0.22 0. 02 0.02 0 2. 24
% 2| 0.8927 | 149.5 64.05 | 0.3 0.19 0 0.03 0 1.82
1| 0.8947 89.5 64.50 0.54 0.31 0.08 0.02 0 2,73
= |9 2| 0.8937 63.0 63.85 0.52 0.25 0.01 0.02 0 2,67
7 1| 0.8940 74.0 64. 40 0.51 0.30 0.08 0.02 0 2.39
T 2| 0.8927 50.0 63.65 0.50 0.22 0.08 0.03 0 2.21
’ 1| 0.8937 70.0 64.15 0.58 0.30 0.06 0.03 0 2.78
80 —
2| 0.8933 58.0 63.65 0.54 0.24 0.04 0.03 0 2.39
1| 0.8942 | 185.0 65. 45 0.51 0.24 0.04 0.03 0.01 2,47
j %0 2| 0.8936 | 205.0 65. 45 0.48 0.24 0.07 0.02 0 2.42
bl | 1] o0.8036 | 167.0 65.10 0.49 0.24 0.08 0.02 0 2.49
i 70 2| 0.8946 | 161.0 65.25 0.46 0.27 0.02 0.02 0 2.70
?‘; 1| 0.8939 | 179.0 65.15 0.50 0.25 0.02 0.03 o | 2.52
%0 2° 0.8946 | 175.5 65. 05 0.49 0.21 0.08 0.02 0 2.52
7|60 5| 0.8943 2180 ]_}35.70 0.71 0.39 | 0.04 0.03 0.26 1.29
% 70| 5| 0.8946 | 215.0 i 6590 | 0.69 0.36 0.05 0.02 0.20 | tLo1
7@ 80 5; 0.8946 ‘ 216. 6_! 65.60 | 0.57 0.30 0.02 0.02 0.17 1.08
|60 —1 0.8949 l 216.0 | 66.95 0.87 0.46 0.02 0.02 0.31 1.51
i le 0.8952 ; 216.0 | 66.75 0.88 0.47 0.01 0.02 0.27 | 129
# | 0 —| o893 ' 214.0 | 67.10 | 0.85 | 0.48 | 0 0. 02 0.21 122




|

42 3.7 A-T ReHABEEO R T HAS T

o v | 3k *slfz:z% 7oK %K g LR | 27
% I Z’JE (cst 50°C.’ R ‘F ' { LR mz‘)ﬁm
H ’ !
B® ;(°C)‘(%)t (15/4°C) j(coc °C), 'C“C)'l (wt, %) | (wt, %) (Vol, %) KOH/g)| KOH/g)
1/ 09052 | 2080 | 7665 054 ! 015 o012 ' o003 | o095 | o1 |
i 1, 0.9055 | 212.0 | 76.80 ' 0.53 | 014 012 003 08 | 019
73 7£’ 0.9052 | 206.5 ' 76.60 ' 0.48 | 016 008 003 | 07| o009
T 1721 0905 ! 21'1_:0“‘ 76.45  0.46 | 013 0.0  0.03 | 0.74 0.17
:; —" 1| 0.9052 | 2110 | 76.65 | 0.45 | 0.14 © 012 | 0.03 | 0.90 0.08
12l 00 | 2120 | 7645 f 04z 013 . 010! 003 | 079 0.18
- 1] 09031 ' 1980 | 7070 | o033 | o1 ' 006 002 | o 015
i 172 05030 | 1855 | 70.40 iio. 33 o ! .04 Mi‘ho._oz o0 | 00
x| [ 1] 0o | 1040 ! 71.35 | 0.3 ) 0.10 | 0.02 | 0.02 0o | o066
S 121 0.0 1500 7020 | 028 | 009 005 | o002 l o | o064
:; | 1] os02r | 1970 | 7075 | o032 | 0.06 | 0.02 | 0.02 !V—"Vd | em
12| 00t | 2010 | 7020 | 0.2 o002 ! 001 | ooz | o _71 " 0.63
1] 0.9058 ! 1685 | “7445 © 058 020 0 o025 | 003 o | 213
=%y | 0.0055 | 50.0 ' 74.55 | 0.64 . 024 030 003 | o | 303
7 1| 0.0055 | 145.0 | 7415 | o0.54 | o021 « 028 ; 0.03 0 2.23
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