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Introduction

For the past few years, numerous investigations
hieve been made with different mineral, vegetable, and
ariimal oils used as stickers of spraying material in in-
secticides. None of them has proved saztisfuactory, gener-
ally, heccuse certain plants are injured. So {ar, no ex-
nlenation hing been found.

Tne writer asswaes that the injury is due chiefly
to some of Liie pnysicol prbierties o Line 0lls. e has
determined the surface tension, interfacial tension,
srresding coefiicient, and the effect of ultraviclet
revs on the oils ana found very intaresting phenonmena
regarding the formstion or the oll 'ilm.

Trie wvriter vill seek to find out vwislt rrorertiocs
of tne oils ure responsivle for tn:zt injurv. £So far, he
has toynd the chnaroctoeristic of oil 1ilrs econ be divided
irrto three ;ro-ms,., To the {irst grovn helong those olls
thre areco of wiiose filws is gracuslly increcsed by zp ly-
ing the ultroviol=t lLiint to the surrace of wvanter: for
ex=mple, some of the olls huve tne tencency to spre:d
out verr tnin “ndt re less comrressible, otiiirs are very
corpressible

Comrressibility ond elesticity nliy 0y inmrort-nt
vert In seroyving acterial,  Tne vwriter wonts to concuct

fvrther investigrti-n into there oF

e

et oristics,



The area and pressure measurements of different
kinds of oil films are limited only to those oils which
are insoluble in wzter znd non-v %le at room tempera-
ture. These o0il filme usually form a twe-dimensinnal
liguid or solid, and, in verv rare cases, theyv have been
found in two-dimensional ideal geses. It has been IJound
that some oils spread over the surface of water while
sthers I~ not, The explanation is illustrated by 2 for-

-yla which is called spreading coefficient
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Fq = spreading coefficient
vV, = surface tenagirn of liguid A
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Vap= tnterfacial tenslon of these two liguids

There are asany 2ils and fats which, when dropped on

the surface of water, will spread out t: form an extreme—

e . N .
1y thin filw at the order of magnitade 1077 cr., in thicke—
nTs8. ALl Duch suustances, which gpread on water, have

general characteristicc, that is, containing & certain

Toup iu the molecule. The mast coar~n tvyneg 0f all

these proups is the OH group of the COOH group. They
h

of weter, it floats on the water guriace as a Tilrervliar
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coefficient of the o1l film anplied to the chemical

and biologicai svetemw, a few attempts have been made

tc examine the elfect i the ultravinlet light and
infra-red radiation upon the thin film »n the water sur-—
face. There ie not any investigatinn, up %o the present

time, which has been made upon the biological oils, the

[ 1}

greater part of which are used {o

+5

spraviag material,

~4

this rengon, an investigation wac undertarxen to de-

’xj

>
teriwine if th=re 2xists any effect of ultraviolet and
infra—-red rudiation upon the thin film on the surfoce
of wontar, The characteristiceg ~I the 174 without any
radiation weans also have bez2n measured.
Froc=sdure

Bafore we »nut the 211 solution on the surface of
water with the barrier at the end of tha rectangular
trough, any trece 21 21l on the surface of the water 1s
rewaved by the use of parallined movable swe2per several

211 leaking through from the left side of the trough,

Tra myot dosirable wzr Lo avoid the uncleanness from Ccon-
tarineted distill=d woter is t2 sweep it a few tiames be—
fore the film balance2 is plocea on the water surface, The

- nd El g - m-. <+ -~ -
rand the oressure of thes oil Tilm. T2 torsiocn wire is ab-—
3 . 1 < 3 s 1 - P -
tagr td to the disc vhigh le Jitted with o2 overnlier end is




=l

The description of the opticel systenm for infra-red
aksorgtion may be convenlently described as follows: The
light from a globar a2t L, a narrow slit shows an imuge of
L on Sl’ the entrence s5lit of the apectrometer. An image
2f the S1 is projected upon the concave rmirror Ml’ mhe
light is reflected by the mirror and travels through a
szlt »Hrism and is digspersed. Then the light is reflected

.
i

from the plane wirrcr to the concave M3' from M. to +°Y

S, tehind the S_ a thermogile T is situated which iz con~

nected to 2 very senscitive gaul-onaneter, The Ml’ M,, M

27 73

lLass. The drum ig calibrated in
tenthg ~f a millimeter and the linpit of the instrument
is 1& . The cell iz made frorm a selected rock salt
crystal which ig nolished frowm coarse to finest sand na~-
oer ard the =r-oover thickness of crvastals g selected.

|

=, v s > - 5 - <+ .. . ey -, g . -
he galvannmater is set on a sepurste table at a

digtanca ~f gpnrovirotely 3 oameteve from the lomp and the

ceole,  About Z0 winuvt=s after the egrilibrium temperature

has been resched, the z2ro point of the yalvanometar be-

comesn 2ongtant.  The aparctus 1g rveadvy to stort the mea—
surement. The m~vasble drum is cot at 03 tren gradu-
ally turned toward the lonper wavelength and osne ctarts
reading at the Afgired wavalength., With the cell filled
Nith il din the path of the Tipht sovurce, the ghuttor must
La sreviougly covaersd by o woodzn Lluck or cenrdboard 1 ocm.

-~ thiovnegs,  The shutter o ornow removad,  Tre deflectior
5f the eonlvinometer se ghawa on the ccale lg reconrded,  Then
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an 2mpty rock salt plate, or cell of the same thickness

as the first is placed in the path of the light, and the
deflection ~of the galvanometer is sinilarly recorded, We
know that the deflection of the galvanometer is directly
proportional to the amount of light falling on the thermo-
pile. The deflection of the 0il filled cell to the deflec—
tinrn of the emnty cell gives the. entuge trangmission of
the given substance for the n»articulsr wavelength which ig
indiczted by the drum setting.

The results are tabulated in the following takleg, In
the firgt colunn urder X_ are indicated the wavelength set-
tirge in micronz. The second and third columns represent
the golvanometer deflection in millimeter, corresronding to
the transmizoion nf the rock salt nlates I and filled cell
I respectively. In tha fourth column under %T, the ratioe

AT the deflectinns indicated in the second ard the third

[$]

rlumng are given and rejrres=nt the »ercentage transmisgsion,
The grapbical ~iprecentation has been employved as showm

ir the following figures. The wzvelengths in micron ara

wlotted az abscisoucs agcingt the percentage trincmission as
ordinate The minima of such curves, thereliore, represent

cknes:
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all reading for a definite wavelength is made within a

parisd of 30 seconds.



Thickness
Io

1.0 74
1.058 583
1.1 |35
1.15 118
l.2 187
1.25 el
1.7 £90
1.4 478
1.57 812
1.6 844
1.7 437
1.8 522
1.9 508/
“Z.0 704
2.1 760
.2 730
2.4 250
2.6 R9K
2.8 290
2.0 PR
G 750
7.4 704
=, 5
- 546
1.0 455
4,2 737
4.4 rR2
4.5 200
4,7 258
A ERCES

«.1 mm

I

Table 1

Corn oil

%T
160
106
106
11%:
118
118
114
117
117
120
116
116.5
115
11,5
1.5
118
114
107
235
755
77
HASINS)
SRR

37,8

Current 5.4 AMg

Io
176
146
1092

o8
32
77
1322
125
127
120
113
110

105
102

ERl
383

33

&0

A&

I
145

1086
78
68
74
70
20
Q0
(213)
78]
66
56
49
74
20
28
24
21
15
18
14

€z
£

7T
80
68
57
66

AR\
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Table I1

Soyce:n 01l

Thickness .lmm

Io I % T
2685 2R3 114
R4 z78 110
504 579 106
7485 AN 112
4:i4 510 119
590 682 119
169 1183 115
250 oRr2 117
40 Rz 1%5
430 4834 115
526 815 120
620 755 122
615 760 126
725 Az 172
730 948 1574
650 770 1
370 RO 1724
S558 795 1¢¢
6556 7RG 114
610 550 111
540 550 84
546 470 R4
547 410 71.5
47 5 266 7e
475 4573 o8
400 4413 15
748 408 119
"2 7ZRA 118
=10 IGYGE2] 11«

Current 5¢o .Amg

5.2
5.4
5.6

I
%49

z32
410

723

310

465
2
%2Qg
318
296
290
232
158
155

e
*42
4092
=00
228
ICAPAS
*10
260
234
200
1868

R4
AR
70
65
78
78
33
100
116
13
177
17%

7%T
112.5

104

=0



Taple III

Oleic «cia

Thickness .05mm Current 5. 45 Amp
.90 84 71 1183 s 131 113 o

1.00 107 115 1145 5 165 115 - 40

8

Q
1.06 124 150 123 5,0 133 115 42,3
1.1 172 212 122 5.2

3

150 124 6=

1.15 £88 z17 122 S 140 115 54,5
1.9 =56 478 195 5.4 120 113 81,5
1.25 495 597 129 3.5 18 110 59
1.3 708 z30 120 5.6 17A 125 51,5
1.4 445 520 119 6.7 175 1¢5 5 51.
1.8 piclc 7 102 3.0 174 112 18
1.6 270 =17 114 5.9 165 107 79
1.7 245 ERY 111 7.0 153 ‘98 2
1.8 4ZQ 470 112 .2 2692 187 29
1.9 520 470 106 7.4 254 180 21.5
2,0 534 620 110 IS 246 175 18.5
2. 850  7£0 104 7.9 ©41 175 16
2,2 758 7RO 107.5 83,0 RS 152 ]
/lo/ '23(\ 3\"‘ ﬂ':\.!‘.‘\ (“n‘t: ?16 1F:q 12
2.8 70 aQ=R g 3,7 218 158 12.53
2.8 9cH 700 84,5 N,4 c05 158 11..7
e 0 520 3,58 2,81 192 180 10,3
Fei 200 790 29 .1 125 150 £1.7
7.4 355 gz £33 9.0 174 144 1.9
5.6 320 042 rTLR G2 149 177 a4z
ICIR 740 e 25 S 154 127 50
4,0 78R a0 453 T 158 1728 3. B
4.2 8RR 30 32,08 9,0 150 1724 45,6
4,4 B0 O 7s 10,0 177 1£0 77
4,6 .9 1R 2] 10,2 167 109 7.5
4.3 TR5 201 38 10.4 140 107 (), &
5.0 PR 290 31 10,5 140 10¢ 10
£ 00 AR 7 10,7 11~ G4 17.5
5.4 ¢33 P OR 5a,5 11,0 110 55 oR
e - 17 45 1.2 10 a0 4,5
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Table IV
Corn oil

Thickness .3 mm Current 5.5 Amp

Io I %T Io I 7T
143 142 95.5 z.8 571 270 40,5
©17 2173 98 3.9 522 074 45
212 2953 95 4,0 ane £46 50
408 739 95 4.1 440 o8] 50
521 436 A%, R 4,2 400 260 65
5321 557 39 4,7 270 250 70
710 583 R2 4,4 S 3c 045 7z 8
770 617 20 4,5 208 seq 74
R40 556 79 4.5 293 217 74
a7y 563 73,5 4,7 ©a1 ekt 72.5
925 702 73 4.8 258 195 72,5
1010 705 70 4.9 £a2 132 2.5
1020 663 54 5,0 ©76 1673 63,
1020 5113 30 S.5.1 215 144 65
1030 555 54 5.2 205 199 53
992 494 50 5.2 187 107 59
975 432 47,5 5,4 154 26 82
a2p AL A5 5.5 147 A7 46
a7R 710 4z 5,5 170 R0 79
R45 260 42,5 87 120 40 =73
310 242 42 5.8 107 20 ©8
778 24 41.5 5.9 97 2R 29
700 700 4 5.0
375 276 40,5

62r 2B z9
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Tatle V
Cod 1liver o0il 3000u/g

Thickness .1 mm Current 5.4 Aagp

I, I Io/1 Io I %T
140 105 75 3.7 618 184 30

2185 135 78,5 AL |72 130 1.5

201 PRl 75 7.9 "Re R 1835 25

rar PRRE G 75 4,0 iedod alon} o

S50R 7RA 70 2.1 NSRS 200 45

510 79n 4,5 4,0 ~08 2003 55,7
770 428 e L, 7 259 “0v 55,5
EMAS ARG 85 4,4 RO 147 7.5
SRS aa2 50 4,8 S0 177 5.5
215 497 ¥ 4,0 OG5 17 % 5,5
G4= 2F 51.5 4.7 3 157 555

YO0 4%5 /:4 /‘.C r\g ‘ll:r) 5
1510 411 4 B SO 1009 50

10072 7GR it =01 e 111 4.2

S - - -
G5 TERG ) O 5.7 197 44 “ e
gy SN 7 f:"7 1\'\’\1 205 44

RY. B vy E = 5,0 150 5 70
740 25 71 =, 177 40 N
R e S 5.7 191 7 28
e S0 ok S, 170 ‘ 105
(s 1R . A, 10 ‘ P
50 PO TL.S 5.0 12 7 Lo
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Table VII

Vit. D3 1.300.000u/g

Thickness
I
122
1958
271
w45
414
439
203
540
540
520
430
445

F Q2
. o

S5

«d mum
%T

N/

93
96.5
24,5

£

Dl o

35,5
92
7.5
VL5
59
53
24,5
46,5
20,0
26
£9,8

SPRS
.G
4,0

'y L]

N NP N
O D IO

n

o
¢ e
o e C

]

Current 5.4 Anp

Lo

508
an =
a7
704
264
z
216
o3y
e
264
250
240
ZIET
LRy <
207
125

17

R
142
170
116
107
100

iy

a7

I

117
127
144
149
156
151
155
157
160
1572

146

b
N
O

107

94
73

40
L U]
1
11

R, 5
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High Vit.

Table VIII A

Thicknegs

I

151
224

316
4108
290
5R7
300
5726
330

Y i
vy o

274
v 48

oil

W& mm
%T

-qv‘q 401
97 .5 4,8
100 4,7
7.5 4.4
Qe AR
29 4.5
26 4.7
3% 4,9
77V 5 4,9
73,5 &

50

~0

41
40
%0
=0
7

4

40

41

91
Y

0
o= O

8 FI I Y B
T R

1
i

o
NN

n
N,

No. 47761

Current 5.4 Amp

7
’

I

264
260
ehe
~ 42
227
211
200
190
178
162
173
113
g

30
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Table VIIIB
High Vit. D oil

Thickness . 2mm A 5.4 Amp.
Salt £ oil AN Salt S oil %T
135 132 96 4,3 358 247 69
200 198 98.5 4.4 322 234 73
284 270 96 4.5 300 220 73.5
370 363 99 4.6 284 208 73.5
466 425 92 4,7 275 200 72.5
556 488 a8 4.8 268 195 72.5
648 545 84 . 4,9 248 177 72.5
724 575 80 5.0 235 162 69
768 595 77 5.1 217 141 65
845 628 75 5.2 201 120 60
865 635 73.5 5.3 181 98 55
878 616 70 5.4 163 81 50
902 595 66 5.5 153 65 42.5
895 552 62 5.6 132 50 38
898 504 56 5.7 11¢€ 35 30
865 455 53 5.8 107 30 28
865 407 47 5.9 98 24 24.5
815 370 45 6.0 95 26 27.5
778 357 45,5 6.1 86 32 37
756 332 44 6.2 77 30 43
728 298 41
713 283 40

675 268 39.6
628 250 39.7

588 236 40
538 221 41
494 220 44.5
441 37 o4
410 253 62

387 259 67



Tabls: IX

Oleic ~cid

Thickness .Jmm Current 5. &5 Amp
I, 1 %T I, I %T
1.7 1563 168 101 4,0 4773 o0 12.5
1.4 PREA 282 29 4,1 450 70 15.5
.01.5 359 7485 26 45 408 84 20.5
1.5 448 428 95.5 4.5 371 95 26
1.7 HHEAR 515 el 4.8 3-8 104 31
1.8 596 5R7 34 4.5 BER 113 25
1.9 799 620 78 4.6 298 116 39
2.0 A0 533 7e 4.7 285 114 40
2el 979 608 65 4.8 274 11z 41
2.2 975 578 59 4,9 255 100 79,5
L¢3 1CE0 R52 54 Dael 240 37 61S)
2.4 1050 502 48 5.1 18 73 36
2.8 1650 432 41 5.2 701 65 33
2.5 1060 270 35 BB 182 52 28.5
2.7 1050 Ze8 Al 5.8 165 36 22
2.8 1045 275 26 N5 145 26 18
29 s 20 24 5.6 133 17 13
5.0 02 158 19 S0 113 12 10.5
2.l 380 15 15 5.8 110 10 9
3.2 RE2 332 10 5.0 100 11 11
2B 085 50 75 540 91 11 18
Zed 755 23 5 el 33 12 14,5
FeB 720 29 4 6.2 30 15 20
S 534 25 5B 5.3 74 17 : 8
.7 518 0 5 G4 70 20 29
“y 3 5355 25 Seh 545 55 15 R

:z,.g %1’5 5(\ 905



Table X

Olive oil China wood oil
With ultraviolet China wood oil With 1 ml HC1
A L T A L S.r. A L S R
420 20 0 700 50 42 700 50 =9
420 " 4 36 49 46 630 45 79
420 70 7 572 48 50 5a0 40 ag
452 e 13 AR ary 54,5 504 25 44
490 25 17 644 45 ER, R 448 2 4"
540 73,5 23 820 45 82,5 406 29 56
800 47 20 618 44 58 278 o7 71
800 47 0.5 764 °6 76
"2 42 77,5 =RQ 25 80
A L or Dyne 574 4] 78 226 24 B3
870 45 45,5 178 560 40 75 2083 PP R6
520 38 49 183 548 cde] 75 2R2 18 50
4724 7] 51 105 512 Z9 75 196 14 a9
250 25 583 203 490 25 77 182 13 39
204 o1 54 coa 462 72 AT R4 : 6 100
o5 18 56 o1s 420 20 775
Lo4 16 7,5 orQ 792 <9 73
196 14 59 pre 750 2 73
158 12 0.6 orq4 D08 22 R0
140 10 62 27]
112 q 55 250
R4 5 87 287
70 5 A9 285
53 4 71.58 274
42 2 74 ,R 2R3




Table XI

Cod liver oil Halitus fish oil with ultraviolet

A L T A L T Dyne S.r. T
700 50 . 0 504 26 O 165 43 0
700 50 4 546 39 4 184 48 6
745 BEA 13 800 43 12 207 54 14

656 47 17 230 80 25
797 g7 21 242 63 321
253 66 41

a liver oil .
co #ithout ultraviolet

L c.r/ Dyne A L S.r. a/l4cm D g.x.

;60 50 47 180 572 483 KB 215 175 45,5 O
8656 47 48 1R4 644 46 H8 222 171 445 2
588 42 49 1838 800 43 60 230 172 46.5 8
504 6 H1l 1956 560 40 B2,5240 186 49 13
448 32 53 201 518 A 65 250 19086 51 19
73 27 55 209 376 34 &7 257 202 52, 24
322 Z® 5B 222 454 31 70 =68 210 55 32
280 20 B9 226 392 28 74 284 219 57 43

238 17 62 238 364 26 75 292
210 15 64 245 ree 23 80 708
132 1* 85 283 220 20 g7 318
154 11 89 264 2h2 18 87 =F4

126 9 7% 280 204 16 90 346
91 773 300 196 14 94 =60
R4 6 80 204 158 12 97 F72
70 5 84 22F 140 10 102 =92
56 4 A8 3R7 11 3 106 407
4z A 94 =60 84 6 117 434
8 2 10z 392 56 4 120 4860



Table XII
Distill-«tea Vit. A

Vit. A 45580 56451 Linseed oi1l
vith infra-red ' yithout infra-reda
T L A T L A T L A
0 50 700 0 50 700 0 50 700
»3 45,5 837 P2 46 844 3 43 800
& 48 o288 5 45.5 608 18 48 Bu4
15 &7 518 10 4 4 603 o4 &'s 686
8l Jd4.0 4pd 1o 45 630 30 43 Q86
20 4w 4 4c i 4z.0 B7%
S5 wiues 418 S o0.5 707
a7 5545. B850
Sithout infra-rea %ith infra-red
A L L T L g T L A
700 oD L3 9 o0 Z00 2 <0 700
Ses 43 555 1 G Blo 1 o0 504
53g 35 200 4 +3.0 CUS & KRV 485
482 63 oo S &1 D74 1o ofe) 40
250 55 w54 10 45.05 DD 54 S oLy
954 51 304 1l 4k o1 S Sc o408
53 5 3%z 17 48,5 872
295 11 sod 35 51.3 750
154 11 o580 =7 55 770
izo0 2 48D




™

Cnicken liver oil

L
50

48
46
45
44

43

12.5

A

700
872
644
630
616
60?

H33
517

449
764

Table XIII

S.T.

20
25
=1
z6
40
45

43
56

/e

68

78

T
76.5

96
119
128
154
1732

184
215

278
£31
700
226
264
472
555

Conc Vit.
L £
50 700
a7 658
44 616
43 802
40 560
39 546
A8 532
25 490
RE 462
28 292
26 264
24 26
21 34
14 196
11 154

A.
S.r. D
3 1L1.5
12 48
17 65,3
20 76.5
26 100
28,5 107
31 119
AR,5 148
45 173
62 o278
67 287
7z 280
80 307
95 364
111 426



Table XIV

Corn oil
Without wltraviolst Vit. K .0038%
T g.r., L A L S.r. D T L A
0 25 490 700 50 35.8 178 0 50 700
2 3%.5 466 686 49 40.5 154 2 46.8 655
6 " " 672 48 45,5 175 4 46.5 652
9 23.8 472 558 47 49.5 190 6 46.5 652
12 74,5 484 644 46 52 200 8 46.7 654
15 7R.5 498 620 45 53.5 206 10 " "
18 25.% HOA 516 44 55 211 13 47 559
24 8.1 532 500 43 56.1 215 15 " s
z1 40.2 R62 574 41 59 227 18 47,1 660
33 41.8 584 546 29 61 234 21 " "
28 43.5 610 518 =277 32,5 244 24 47.2 684
40 45,2 633 490 35 65 250 £ : n
44 45,2 545 462 2z 68 251 Z0 "
47 47 .4 662 474 7] 70.5 271
51 43,6 B8R0 406 29 7z 280
5353 49.5 /92 773 o 76 202
54 50.8 700 750 25 79 704
57 51.7 718 222 o3 R82.8 217
204 z 35, 7%
Yith wltraviolet 268 19 90 746
238 17 04 51 titn ultraviols €
. €.r. I 1o 15 593 .5 s LR L 2
0 25 490 132 13 103 otels 0 50 700
1 21,3 473 154 11 108 414 z 49,2 890
4 ‘ ‘ 126 9 115 444 5 ’ "
6 S2.2 450 ‘g8 =) 127.5 475 9 50 700
] " " A4 3 166.5 43 12 s1 715
17 TR.R 404 70 5 121,58 505 15 51.5 72¢
15 27,8 528 . 1] 52,1 770
13 79.8 &R3 21 "2,5 775
25 47,5 310 25 52,9 740
21 47,5 518 70 83,5 750
22 50 700
75 52 728

73 54 750



Palaetic acid

35
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et
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Table XV

Oleic acia

A L s/x. L
700 50 107  41x
106.5 410
420 30 108 415
S+ 31 109 4l

210 1z 110 450

8 7 111 426
o3 P 1id 154

Poelaostic «wcia
Jithn uitravidcdled

700 o0 90 K1t
820 43 od.o 37
504 35' 104.5 400
438 31 104.5 400

Sva 5o L1907 +lz

200 &0 143 040
500 T 101 41%
&3 18 1iz 460

$db 17 1l 4350
RN ilo Lo +O04

=10 1o 1lc kS

Linseea o0il

A S.r. D
700 &3 161
046 43 1695
470 44 lov
400 49 177
335 47 1ci
460 4o lso
188 50 1oz
154 ii l¢o
iso o3 Q0

=1+ 00 ~ls

70 Sy w7

o6 a1 Al

43 o} <59

8 73 270

Stewric acid
with ultrwvioled
700 O 77
o0 O 177
%Sn 47.0 18s.
&78 49 i885.0



Table XVI

Lara oil Coconut oil Cream with ultraviolet
T S.T. L T L A T L A
0 41 161 O 6% z28 0 59 226
9 44 169 3 62 nr4 6 632 242
15 45 177 7 62 238 16 66 287
21 49 181 17 62 238 27 67 287
20 51 195 2 5& ~38
=0 B2 247

Lard oil Coconut oil Cream
A » S.T. T 2 L c.r, L A L g.r. D
700 510 51 1956 700 50 63 242 700 50 67 287
872 4 54 207 53%2 3R 65 P48 ARG 47 71 272
544 48 57 “219 RS 24 87 255 500 47 75 281
516 44 80 220 204 16 59 z” 5k 518 =7 79 205
"7 4 41 3F 24 158 12 71 e = 4418 22 R3A w18
532 35 845 2573 126 9 it 280 392 ~R 33 378
472 Z4 71 <72 G813 7 75 289 254 26 QL 54
120 Z0 76 90 70 5 1] =10 325 Z4 100 2934
?34 25 79 70n s 4 39 4 TR 23 111 46
208 “e S 18 42 = 109 419 708 2¢ 129 466
A T5) 19 35 220 27 2 1785 50
224 18w EEa
1G5 1= Qe T R4

140 10 94 50

70 5 102 7%

S0 z 11 - 470



Alfalfa o011

"ith 20 ml NAQOH

L A S.r. D
50 700 P77 142
45 344 9 149
14 B15 79 143
42 a1l 40 151
*3 REE 40 154
73 R04 41 158
4 4§é 47 1532
TP 448 42 162
0 420 47 137
29  2QL 47 155
4 T 450 1TE
e 203 46 177
18 230 47 131
16 252 49 1139
14 224 RO 192
132 198 /2 200
12 132 572 204
17 168 H~4 w07
10 154 55 #1156
G 140 BR LR
1235 37 34

112 o« crza

S 593 35 980
5 84 69 “55
4 70 7R £23
7z 42 107 410

Tapvle XVII

Soybean oil

%ith 30 ml

L
50

4
43
44
42
40

2P
20
18
15
14

1z

11
10

=2

Ji

Bxy

A
700

a72
644
316
533

550

NAOH
S.r. D
44 1359
44 169
45 175
45 175H
46 177

5 177
A 177
45 177
a7 178
47 179
43 1R5
49 1135
49 185
49 117
49 1896
50 192
51 196
52 200
"7 204
54 207
RE 211
55 w17
=3 218
"9 e
300 270
540 #8171
TGO P69

L
50

41
45
44
42
40
3
36
24

s

n

Alfalfa oil
Without NAOH

A
700

372
644
616
539
560
Kr7o
504
47 5
=50

209

o
N

n » I
D

-
'S

byl

N
[}

s
—
"

S.r. D
36 138
79  18R0
40 154
40 154
41 158
41 158
2 182
a2 151
47 151
165
44 159
45 173
45 177
47 181
49 1239
50 192
51 196
583 204
56 217
50 P77
86 °57



Carotene

700
672
544
600
530
518
476
474
406
378
350

w

r
1
&

e i 12X )
O Oe

BB

4 @

™, ')

Table XVIII

Carotene
4% 4%0 g%
61 B7e 48
19.5 75 644 46
28 616 44
104 589 42
oF 546 39
140 518 37
161 490 35
171 452 37Z
1R4 420 30
200 78 27
219 “50 25
246 R2e ©z
237 294 21
“50 “80 20
404 274 16
ISEFCEWIRS
T L A
O 4% 185
7 45 173
16 49 182
27 RZ 204
7z 7 010

S.r. D
15 58
22 85
27 104
32 123
A7 142
44,5171
49 1883
55 210
60 270
71 27F
78 300
96 368
118 446
130 500
145 §B&R6
185 710
Cesame
T L
O 43
7 43
16 47
27 50
6 52

Corn oil
T S.r.
0 41
17 46
17 49
zY7 51
S5 54
68 55
0 42
2 39
44
477

55

oil

T
14

21
75
50
364

[9)) O

D

157

177
188
196
208
212

L
46

48
"1
5
56
41

4z

A
177

184
196
204
215

157



Table XIX

Vit. D in corn oil

With ultraviolet Wit% ultr.violet Without ultraviolet

T S.r. D i A T L A
0 44 189 o) 24 326 o) 37 486
8 47 180 2 2% 208 o 29,6 41.4
18 . 51 196 4 27,2 724 4 . 29,6 414
22 53 204 6 24,4 R7ER 6 28.5 798
o) 25 756 9 28,9 405

10 26,5 =87 12 £9.3 418

12 26,5 #7211\ 20,8 432

T, Eé?é 150 14 27.5 285 21 72 448
4 " " 16 28,5 1208 25 7z, 464
6 520 199 18 29,5 417 28 v,z 4R0
3 525 208 20 208 4722 =1 28,3 494
11 546 209 23 2 448 74 26,2 507
16 55,6 217 26 32,9 474 43 38 K22
20 57.6 220 28 75 490 47 29,1 =48
24 30 270 20 25,9 503 51 40,3 564
20 51 274 32 z6 514 55 41.4 580

-
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Discussion
The galvanometer deflections ure recorded in milli-
metare. On raferring to the first few tables, we see that
the percentage error involved in reading the deflections
is 2rpendent upon the magnitude of the total deflection,
The deflectlionnsg are small at the wavelength, shortsr than

1 A and longer than g M. These curves Given in fig-

ol

ures 1 tv 9 al how a similarity of region *ransparency

noud 2.5 Mt 54 Ty

trensparency is

V]
E
o

i

A T T R e

ight 3 charactaristic

e

i

i

(¢}

(

183 shown in rost organic oomoounds which

. 1.2.7%
have been datermined ty different pzople.**%»7 An absorp-

mar-ed regulariir in gach spectrum 2 the 51l examined may
ha regrrizd ws characteristic ol the =0 linkuoge. The ab-
sorotion sprotra ol ZTvlCal., Torn, £a2snuaé and high Vit, D

Ails and olelc acid have bheen examinsd betweosn 1 Mty

B AR~ - A o ; + .
2ily nzde Trowm potished rook salt crystals.
- - A oo L me e ey ~ il . v g \ -y
The Zbsorotion curves woa deiirte similarity in the

3 R EIEE O T T e e LR e 4 3 , : 3
211 sre Aaborit the sang (rAEs. ‘+,5 e  And the percentage

transwmissions are also the sames. DBoth of theoo o down to

y cvve b e e b oamn T Ay oy MRV P ey g 3 .
o Lercert tronsmiscior at the wavelength 3.6 wicron.
- - . € ~ - iy 3y e Syl
B J. Au., Clan, B, HY7, 2104 (1 72/)

- Y oY A ey SL (”fr* 7

1.2. Je Alde Tlidia. WIC ey 74 l, ‘.)4.., ‘_ja(,,
z T o - SA 51 g ( PRy
(‘.. Dt icil S50C. Li Al X ] ’}C '-L‘;///
oy n o £y TR T S W o RC IR
4, J. Aua. CTram, Lo, My Pl A VI OF B S



The absorztisn band at the wavelength 3.4 micron for
soybez:r oil goes down to 56 percant transmission (Fig. §),
olz2ic acid to parcent transumission (Fig. 2) ard sesame
211 to 25 percent transwission (Fig. 6). From thesé in-
vestigations, we can find cut that the oleic acid absorbed
relatively much nmcore infra-red rav than the others under
investigations at the wovelength 3,6 micron.

The banlis at the neighborhood 3.6 wicron (Figs. 1 to 9)

. . 7 4
are due %o the C~H linkage.”» 22 |
There ar2 a nunbzr of curvas which have been determined

by the film balance method. These curves are divided into
three grouvs, In the first group (Figs. 10, 11, 12, 13, 1¢,
20, 21), the filu area is plotted as ordinat x}d against the
14 cwe Oof the film aw gbscissas. In the second

group (Fig. 156), the dynsg per 1% cun. of the filw are plot-

In the third group (Figs. 1%, 17, 22, the area of thig
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are the wost elnstic among the vegetable oils under inves-—
tigation. The elasticity and compressicility of the regu-
lated nilec ore lost =t a certain pressure and after the film

has hcon prcssed onece or twice.

£, Salant, Proc. Nat., accd. Sei. 12, 74 (182%)
£. Cowlentz, Osrnegi= Inst. Pub. To. 3%, 22 (190%)
7. Ontical Soc. 2f Am. Vol. 23, 92 (1933)




The effects Of ultreviolet light on the corn, olive, cod
liver, Vit. X, high Vit. D and soybean o2ils are quite
prominent as shown in the curves (Fige. 12, 14, 15, 19),
but it has relatively little effect on cream, cocnanut,

peanut, old conrn 0il, and gcesom2 o

'Jc

ls {Fig. 12). All of

1

them have increased their film areas more 2r l2ss by the
effect of the ultraviolet light.

The effect of the ultravinlet light on the conc.
Vit. A is in the reverse direction (Figs. 12, 13). In
other words, the ar=a 2f film of cone., Vit., A is rapidly
decreased for » certain length of time. The decreasing
in area ig nrsbabhly due to the nxidation of conc. Vit., 4
on the surface of water., The effects cf infra—-red radia--

tlor oun o the sene oils are legs nrominent than the e

(o)
th
D
o]
t

Af ultravioclet light (Figs. 11 tn 1%}, but thev hove thre

From the invectigetincr, the %OS“u ard Yalol dn not ef-
fect the charzcteristics of the film ¢cf c¢uaickern liwver oil.

Trhe cnrne. Vit., A 211 1s 1lezast in comprescsibility and slac—

s
R
[ON
[
n

ticity than any ~ther cilz which have he=n cdetern

¥
’

The areas of oil films are alwave increncged aven withe-
~it ultraviolet or infra-red radiations except in the case
sf concertrased Vit. A -il which decreased its area., The
degrees of increasging and decreasing in zrea are grester

when tre oils are radiated either by ultraviclet or by

3ds

T s
AT O,

infra—-red o



The percentage transmissions of heat wave of the
vegetable oils are nezrly 100 percent at the shorter wvave-
lengtt, C.& M micron to 1.5 microns and the elasticity
arc compregsibility of the same o0il arec lost when they
have been pressed once or twice by the area pressure mea—
surement.

From these evidences, the writer assumes thzt if the
veget~ble 2il mixed with the &nimal oil, which has lecss
comoresaibility and elasticity, will more readily sprezd
on the sgurface of leaves than vagetable o0ilg alone.

The percentage transris:ion at the w=2velength 0.2 }L
to 1.E /J,(Figs. 1 to 3) is nesrly 1CO percent. The thick-
necg 2f 211 film is 0.2 mm. The vegetable oils not only
have & tendency to transmit all heazt waves, tut also have a
tsndency to store the heat at these particular wavelengths,.
There®ore, *he lezves 2f certain plants have been injured
»r have an zpnesrence of a burred effect. Thig is prokolly

due to the o9ilz nhish ore uged ac the stickers for snraving
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