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The Early Study of Liquid Crystals, its Background and

Contribution to the Development of Modern Chemistry

Taro TACHIBANA

(Prof. Emer., Ochanomizu University)

The early study of liquid crystals (1880s —
1920s ) was considered from a viewpoint of
history of chemistry, especially physical chem-
istry. In consequence, the following three
features were pointed out.

(1) The parallelism of the early history of
liquid crystals with that of physical
chemistry.

The beginning of liquid crystal study (1880s)
was contemporaneous with that of physical
chemistry. The early history of liquid crystals
until 1945 was divided into four periods by
Kelker (1973). This division was found to be
as well applied to the early history of physi-
cal chemistry.

(2) The cooperation of physicists and

organic chemists.

The physicist and the organic chemist were
rather independent of one another by the
beginning of the 20th century. However, the

liquid crystal study was, from the first, made
by cooperation of the investigators in both
fields.

(8) A step toward the unification of chemi-

cal atomism and physical atomism.

Until the beginnings of the 20th century the
existence of molecules was not yet confirmed,
while the behaviors of liquid crystals had
been explained in terms of the asymmetric
form and orientation of physical molecules.
In 1907 it was found by Vorldnder that liquid
crystals are produced from compounds with
a linear and rigid structural formula. This
was taken as one of the early steps toward the
unification of physical molecule and chemical
molecule. '

From these results it was concluded that the
early history of liquid crystals should be in-
corporated into a page of the history of
chemistry.
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47,470 64,828 61,378 7,025t~ - 327,188
(14.5) (19.8) (18.8) (2.1 (100.0)
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st TEERESAR EEHEE) (1916) 30~31H.

The Chemical Industry in Meiji Japan:
The Case of the Artificial Fertilizer Industry (Part 2)

Chikayoshi KAMATANI

(Toyo University)

Osaka Ryuso (Osaka Sulfuric Acid and
Soda Co.),
began to manufacture calcium superphosphate
fertilizer from 1897 on. While successively

a Leblanc soda manufacturer,

leaving off its sodas and nitric acid manu-
facturing business, it grew to a strong rival
company to Tokyo dJinzo Hiryo as an artifi-
cial fertilizer manufacturer.

Having proceeded from bones of beasts
through bone dust to calcium superphosphate
fertilizer, Taki Seihisho began to manufacture
mineral calcium superphosphate in 1898. From
1901, it came to manufacture, in its own
factory, sulfuric acid necessary for it. Thus,
it became the third biggest company next to
Tokyo Jinzo Hiryo and Osaka Ryuso.

Then, Kyoeki Kanzen Hiryo (Kyoeki Com-
plete Fertilizer Co.), the ancestor of Kyoeki
Jinzo Hiryo (Kyoeki Artificial Fertilizer Co.),
was established in 1898, and Nihon Jinzo
Hiryo (Nihon Artificial Fertilizer Co.) in the
next year, both beginning to manufacture
calcium superphosphate fertilizer. These two
companies, bought sulfuric acid
from others, and their outputs were not so
large.

There also were other efforts, though not
successful, to establish phosphate fertilizer
companies. By 1905, there were, after all, only
five companies who manufactured calcium
superphosphate fertilizer. The total annual
production of that year was 100,000t.

however,
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& - TR LR 0 BBRIGE B AR ORH <RI
TX5EIRET DL, EEYOREEIT- 12
DTHBY,

BE®R, 7= YIBEGREZTTEL, o
a-FF YRISHLTd LR L RIHLHE IR
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Bitahs EREOBLERALEILT 24, BA
BY /) v i TIRBLTERT 2 ERILAY)
R % Fe?* 1B T HEI0H 50T, WME
O (1) HOBEETHREORILIEHSED C
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Oxidation by the Use of Fenton’s Reagent: A Historical
Description of Its Discovery and Explanation

Matsuji TAKEBAYASHI
(Prof. Emer., Osaka University)

The oxidation of organic compounds by the
action of hydrogen peroxide in the presence of
a ferrous salt has been called “the Fenton
reaction”, and the mixture of hydrogen
peroxide and a ferrous salt has been named
“Fenton’s reagent”.

In 1894, H. J. H. Fenton discovered that, in
the presence of a small quantity of a ferrous
salt, hydrogen peroxide oxidized tartaric acid
to give a new dibasic acid at 0 °C. Thereafter,
in 1896, he recognized that the dibasic acid
must be dihydroxymaleic acid.

The clue of his discovery can be found in his
experiment carried out some years before.
When tartaric acid in aqueous solution was
treated with hydrogen peroxide in the presence
of a ferrous salt, the solution gave a violet
color on the addition of caustic alkali, and he
proposed this color reaction as a distinguish-
ing test for tartaric acid.

After that, Fenton showed that a-hydroxy-
acids gave a-keto-acids and that polyhydric
alcohols gave hydroxy-aldehydes, but failed
to realize that simple monohydric alcohols
were rapidly oxidized.

In the sugar series, O. Ruff applied Fenton’s
method using a ferric salt to the oxidation of
D-gluconic acid and obtained D-arabinose in
1898. On the other hand, R. S. Morrell and
J. M. Crofts indicated the following points:
in the case of glucose, the CHOH group con-
tiguous to the aldehyde group is oxidized
by Fenton’s reagent to CO group, but the
aldehyde group is not affected. In the case of
fructose, the CH:OH group adjacent to the
CO group undergoes oxidation to CHO group.

About the catalytic decomposition of hy-
drogen peroxide by ferrous salts, in 1934,
F. Haber and J. Weiss suggested a chain reac-
tion, involving hydroxyl radical (HO<). Then
the hydroxyl radical was found to oxidize
(dehydrogenate) organic compounds of many
types.

In 1949, J. H. Merz and W. A. Waters show-
ed that compounds such as primary and se-
condary alcohols and a-hydroxy-acids were
oxidized by chain reaction, while tertiary al-
cohols and carboxylic acids underwent oxida-
tion by a non-chain reaction.
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%4 Comparison of LLDPE with LDPE

and HDPE?

Property | Comearisen | Compariecn
Tensile Strength | Higher Lower
Elongation Higher Higher
Impact Resistance | Better Similar
ESCR Better Same
Heat Resistance | 15C Higher Lower
Processability More Difficult Easier
Haze Worse Better
Gloss Worse Better

25, mHEHLDPE LRIEBEIEVEEERL,
LDPE Pl Lic g5k, DA, LDPE &[EE
BHTERIZT 4 VAMBOLNBZF TR, 74
WLDEAZE LTHRBIE T 4 IV LBEHE
LNBRE, ANV a v 7 BEBRICEZ -4
BR Bz x V¥ -0BERICAKLAMETH -
7. LLDPE O#FP4%/LZ @ D i3, HDPE
YEENOBEE LTAI vy a v I LHID L=
HAMILE, Dow X EHMHTITOOA TV,
A4 NYayitk->T, LDPE » 5 LLDPE ~
OEOAPILEL e EWZ B, BETLESE, &F
ER) 7L v BIERHEEET A LE BV T
LDPE DEERITbI TV B, CORMAET 12
KRR T 28 E IFREE,
LLDPERF—7 7 —fExH», =571 vic
VEDa-F L7 4 vEREASEBEILICKD
g s h 3. LLDPE 0o ¥4 % LDPE % HDPE
DzhEHBELTRK4IT/RLE®, LLDPE T3,
Hwsat/<—0fFHick - T, LLDPE 0%
HBKRELEDSB., K3, 4ic, 751, ~*
tv-l, A/ Fv1Eae/ KBV EED
LLDPE 0¥tk %278 L £:%, REHH 6 LI LoD
a-*AVv7 4 /%38 /2—LLFTBIET, 74
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Film Impact Strength (kg.-em/cm)

Vol.19 No.1
4,000
LLDPE (Cs,Cs copolymer)
3,000+
20007 LDPE® -
LLDPE
(C¢ copolymer)
1,000p
. [l [l L
4 0.920 0.940 0.960

Density (g/cm®)
K3 Film Impact Strength vs. Density
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—

[

(=]
)

110 LLDPE

(Ce.Cs copolymer)
LLDPE

(Cq copolymer)
100

Vicat Softening Point (°C)

(1]
(=3
L]

\

L
t 0.920 0.940
Density (g/em*)

R[4 Vicat Softening Point vs. Density

40
o/
30f
S
= o~
10 /40

narrower+Polydispersity in Hexene Content—ebroader

O LLDPE (Hexene copolymer)
% LDPE

XI5 Haze vs. Polydispersity in Hexene Con

VBERER O, BHE, —icld, SHEAREE
Db, BREAETHESN LLDPE 0 5541
B fnsel, BHEICENZ LShTH 3,
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Process Companies (igejsc‘g?) TemE)OeCr:;Wure Comonomer (rqul?llﬁir?sos?) Pr%%uc/ttg?ls)ts*
Gas-Phase Union Carbide 21 95 butene 31.7 579
Slurry Phillips 32 95 butene

Showa Denko hexene
Converted
High Pressure | CDF 1,400 200 butene
Solution Mitsui Petro- butene
Chemical | 98~42 | 200~230 | hexene 33.7 628
Dow octene
High Pressure 1,000~3,000 | 200~300 72.3 736

*Europ. Chem. News, June 30 (1978)
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Polyethylene Production Method with Ziegler Catalyst

Mamoru KiokA, Keiji HIROSE and Norio KASHIWA
(Mitsui Petrochemical Industries, LTD)

in the first part. The classification of poly-
ethylene, the introduction of polyethylene
into Japan, and the third polyethylene
(LLDPE: Linear Low Density Poly-Ethylene)
are mentioned in the other part.

The history of polyethylene production
‘method with Ziegler catalyst and the develop-
ment of several kinds of polyethlene are review-
ed with 36 reference. The discovery, the
industrialization, and the improvement of
polyethylene production method are stated
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TRIEH v 27 A ~OHH P LA O FEIAIRERIC >
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B, TITHEFIEBRDEL -2, L0HIDD, 1K
iR oBREsmET 20T, BERLEICE
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i, ENTSORE, B2, BAMEPOREX « 231k,
BIIHBHLORE, THB. OMIDETI, 18
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R. Norman Johns, “Analytical Applications
of Vibrational Spectroscopy: A Historical Re-
view”, in Chemical, Biochemical and Industrial
Applications of Infrared Spectroscopy, ed.
by James R. Durig (Wiley, 1985) pp. 1—50.

# £ R.N. Johns & National Research Council
Canada e BWTHAZ =27 b VO{LES T~ OIEH
DOAFCIER L E—ROKB(LFET, BEAKTRE
V. HEFRASEFOBBORE, (LEANDIMILEIT
75 R a¥REic bE R L, 60BC~1FEXT
DREBROLEBANDOBEELRA TV 5. KHIH
L HICT A, COXSICRERLSTERREZEALA
SNTVWHEVDT, ZORNBEZBNLIV.

AR OBMIZE 11, FRASLFICBEY 5ELN
YEr@ERsh, BE REISEEDNTVEIL,
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1. 60BC~1800AD 2£TIIfFEIZLTIRE > ?

FoASRFEE WS &, —RITIEF. W. Herschel ®
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#% Lucretius DEEAMNL, 1THIEEZ TR IO —
2 ANORBE LS ot EEXIZ U 5. Herschel U
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W7z, Herschel DI#%, RMGHEORBENIERSE OBARES
RHSEIc75 - 7-. T. Seeback DEERNFR DT R LR G #
RIEDEBEIED, Nobili DEEMBKE T OREE
EHER LK. BED-oEEEL v X7 XA REENR
A LTERTH 5 & WS Melloni DRREHE
Bic7 > TW 3, Pringsheim REE LV ¥ XORb
DIcRIESEEE A L (1883). fhFEERIEE
LT 2ERANFI L BLEAT~DILAMNTERICE
D, KiEESKEEICED, Cs (1860), Rb (1861), Ta
(1861), In (1863), Ga (1868), He (1886) MEHE =
hi:.

0. 1800~1900 EEEDOMHEIIDFK

BMEH IR D ZHRHOBREBOMRIC & > THED
Foh 3R TH 5. A F. Svanberg (& Wheatstone
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BoO—H OB 3 BVEHD 7 1 ¥ H#Ic & 0P
Bebhd EEE i (1851). I huhiNobili ¥
Melloni DEERIRIC X 2 BRBEORD D ITE > 12,

KETP. Langley BEHEZ LK EB LA (1) B
FEA LK o A — % —3ERHDIHIT, Wheatstone
BEo—50AE 7 1 ¥ oiEo#E/LE AW 188D).
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EE s hik Q) BREOR Kor—-9-%F
7Y X6k B WVRUERET &AW SRS
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BAbBh o, BFOERICE-TT ) XLDK
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#, R.W.Wood, A. Trowbridge = 3V F—- DK
HAE 1 HEIIEKT &5 ICEDFED “echelette # T
ERAN T, TORMETFARTEZRWTIBE
W. W. Sleator i& HCl ® EMS BN ER™ . TR
ABTFAR BT ONRINL 7Y XoHEBE L TR
B L 72D I31950FERICE > T 5 TH 5.) (4) Langley
FEFTRORECEBR L 7.

o AiE, ¥4 7 ® H. Rubens & F. Paschen
T&H 5. 15 Langley 253 L - i SHIEZLED,
WESIS A IEE LRIEMEEREB LT, 1908FF TItEA,
=48, KCl OAEEiiERE L 7. CHRT L WIRSR
HEthsEnf, —2i C. V. Boy K& 3#EBHERR
Liist e, &5 —> 13 W. Crookes i< & 5 XFEK
Wit TH b, BEOREIZOBIC Pringsheim & E. F.
Nichols I & » THB & n i) I Rubens Zifk i3 77
AR R <2 + VERIEL KCl OfRR %28 2 e @R
8Rii % 1 BV /2. Rubens & Paschen @ EERKIHFFE
131890~1910E DRI D ERNEF OBICEIR L 2. T
B D EERITFE A5 THEER L BHYEFEOKE VI
B d - 7o T & IREEITET 5. (D VWTHEY S HE
DT HEEROFEDORS T, EEOHESTIHENT
W3.) 19O ER EEREOMIE X N THEHE
T, FRAMEESMEFEMTCER B LRBLIARD
18h - 1z,
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Im. 1870~1900 {b%F& DFIMY kD

IR =7 bV DCESITA DI %R L 1 Bf] D
A3 W. Abney TH 5. HI318694ELHD > BEEHERK D
BAEICET 2 LENAREEB L . BAEOEE
{LEYORINEHFE L, CHCL 3B ZERTH, CSe,
CCLIIREMRWIE, zFMEENVYEVENEEFD
BEEboZ itk oV, Angstrom Sic &k DK
HIERIESTThI . £D% W. W. Coblentz DB
pait TARY o

IV. 1900~1905 Coblentz DiF&

Coblentz i3 E. L. Nicholas D¥F1: -7, iz
DOFARNEHZE-T2. —2I3, 7Y XA EHEEMH
BEEShTED, FITRRARYT FNVEEBTZLDI,
IY X = —DHNONEE 7Y Xa8DF b b 2EEE
SHE IO TIR20BRILAM O D FENLRIE %
fTo1e. B2 0Nt oI IC Nernst XiE, E&E
KRNV, o5 V42— 5 —BRHE» SR - T,
COGKFATRFETARI b VETO Y PLTVWS, %
BREROBEBILAYMDOT b 5 REEBR L. LELED
BB RN R & (LS & OB #EIcET 2 ZBIIKRRT
Hote. WOMENHRIILHERE SO, LEROBL
ERAREZDIRINERICA>THOTH - 7.

V. 1905~1925 EBERIIALTH, FEHVEBRIZZ LWy

FAR

1905~1925F DL FE TR ET > L A1, W.
Weinger Th -7, R 7ra—n, 25N, 7
FeF, FbYERFFEL, 5.9um DL DY Fish
VE=NVECBERT S EEEE D,

ZDE HCL, H:0 DEK R R b L OBAHE7S HiE]
B ERENCBIEM T S . MEEOWBESEE LS L 5K
NRRI PVOFEBBERERTRICEDHR U M
HHFEENMTEARBOLLEEIZ, HCl 0EXIES
NYRIZBIT B QRINDRIN o1, (DVTHAES I
CTEEOHAMTIHEN TV S, missing line 75 Q
FINCHYT 2 2 L obh - D IF19305FED 5 < >~ 2
R PNVOHEICEL->TTHB.)

VI. 1920~1940 Z£L0FH

1920~ 1940EM DRIE R S Fic B YW 2 FEFEIAOER
LIZ>VWTTH 3. COHEDHIEIZ19144E i< Bjerrum’
IKHEE - 7o, RICHIEIRE - 1 D R FONTMETSH 3.
PR FRORFRIRE =58 T 5 oo, C. J.
Brester (1924), E. Wigner (1930) ic X h# A X

Vol.19 No.1

hic, BEEZERHMEHED. M. Dennison, J.
Rosenthal, G. M. Murphy, E. B. Wilson ici5%
D, 1945~19554E/]®D G. Herzberg, J. C. Decius,
P. C. Cross SO THREMICE L 7o, 2%, K
FTOHER, FEFHEABHION B 51E, BEERIICK -
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