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Foundamental Studies on the Deflection
Theory of Beam (II)

Sakutaro Nakamura

Abstract

The author assumed an acting line of axial force on any height of beam and
get strictly changeable state of deflection curve and change of span length, taking
in consideration the influence of height and miscrospic displacements of beam. He
put the above assumption and influence in generally foundamental differential equa-
tion of beam, and induced and solved this equation by the exact theory of transcen-
dental function about a beam having unit concentrated load on any point.

He calculated strictly and widely axial forces, deflection angles, deflections of
beam about five different acting lines of axial force by the above exact theory in
the three case of steel beam, white oak beam and bamboo beam (span length /=40
em ; width 5=1.6 ecm, 1.576 cm, 1.340 cm each; height £=0.450 cm, 0.439 cm, 0438 em
each) as Foundamental Studies on the Deflection Theory of Beam (I).

By these calculating results, he reached a conclusion that the sign and strength

of axial force change with a certain law by altering vertical height of its acting
line.
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1) EXEREV: BRIER. 1929,
Fukuhei Takabeya: Ftude de la Force Longitudinale et du Moment de Flexion aux Extrémités
de la Piéce Complétement Encastrée. Jhigdins B AE TSI E, 88 145 15, 1926.
Fukuhei Takabeya: FEtudes sur la force longitudinale de la piéce encastrée, les murs étant
complétement dociles aux déplacements angulaires. L¥EE [EARF THEHCE,
B1% 258, 1926
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Computation of Flow in Pipe Networks

Kenzo Morita

Abstract

Some methods have so far used to calculate the discharge of pipe networks;
Hardy Cross method and a few method to be regarded as that improved way.

In this paper the author led the correlate normal equations and the formulas
to find the corrected discharge by applying the method of least squares to the above-
menthioned ones, and found a method to make these equations and formulas mechani-
cally as the result of examinating these.

Moreover he found a mechanical caleculation method to find correlate and cor-
rected discharge, and compared this new method with present calculation method.
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Experimental Investigation of Carbon Dioxide Process (1)

Masachika Naito and Kazuyuki Kikuchi

Abstract

Two kinds of experimental results on Carbon Dioxide Process are reported in
this paper. One of them is the experiments on permeability under various condi-
tions. Another experiments are carried out for the study of strength of moulds.
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Some Problems on the Measurement of Surface Charge
by the Vacuum Tube Electrometer

Syoiti Kitamura

Abstract

In the instrument to be described for measuring the electric surface charge is
used a radio tube, 8 S 4, which is constructed in a copper tube with a measuring
electrode and is shielded from light and moisture. And then, the relations between
the charged substance and the probe of the instrument are discussed with respect
to the distance between then, obtaining the input voltage attenuating relations.

In the measurement taking a distance from the objective, the grid input
voltage—distance characteristic flattened in a region of short distance is solved by
this discussion.

L L b &

REBEH LWL T 53, BEEEEENTEHVS X ko trd, AESHECK
DD TEADF LT — I8 EONE X530k, ®OTC o NICET5CEO Y %%
REINTHS, LHLEHEL LTI EFEZLOMEYELTIVWSD T, EH3oFRNEH
B GHUTEREEEL, Tu—~TOANA YE—~F Y AO KX, HEEHEERL o ~T 2
OEOEBREHRI LT, EBEOHECY2C, ALBEATRZOHMOMBCYo X 510k 5H
Rz,

2. HEH/ELTERINDIEHS

— B HEE R R WRHIERE Lo, B CERORERE LCERINS
ZHREKOX 53 Ch D
(a) WBRHAEZEESZ 1y FPEFRIEEC I T, P23 10°0BADTIT 5,

1) RE-EAM-FRER: BHLERISY3BBAFBERTTONT. BREW, 19%, 35, p. 177.
2) REEAN: BEHNEC» OEHBATEEME. SHEM, 24%, 85, p. 338,
3 WMEEH: HEEEMGHCIIBEWEEONESR ISHPHE, 22%, T-88, p. 278

(51D



570 kN E —

(b) HfEANEERY TE 5 LIICT 5B,

() ANESEEEREZHEM I LT 5, _

N AFCERERERCEEI RS C 2, BUSFEEYEIE, b TWEEE T
%

@7 Uy FEREZTEAEIPCT DIk, BRETZLZ L ELNTWELDEH W
5 10MANTETE 0, EBEHREEECIRATE S, Azl BRoxsEFc
Aok 3S4%22Hornbl0PATCWZodbod by, thE7La— Ty, %I,
WRLT, vVId—y - U= CEFLEATIT 0 YA ChZ ook bils, T4,
TU— PEERIOVETT, b—-F—BEREED 12~2/3TCHw3, BErRac Iz ¥
BT EBKRET, T EPORDBATEAEVS Iy FERIEND.

(b) DA DK E RN T HEMETE DN, ThRBLoxLEHID, ALBE
BTCEDETRELTERDECLETEH DL, COREDRETEZ, AEEKE ) — PO
WMANOHERZECHLOT, TRETELIRFIDCTHERDEE L, Tu—~7 2 L0,
He VD vy ZREDE, H-F - Uz VBIR L0 ERERHESL, ANBEOREENTE LD T
FTINTWD, Ll e~ EEENLEHELCERIRE, V- FiziEaTeom
OEBHNE L THE L 7w,

HIOMELLCx, 7 Vv P~ ltomglielvsiiike, 70y F&iFn
LTHWL 20 BRBEOMBE A S 5, 10U~1022 CTuv ¥ 0 BEREMB I AEDCAFTE
MEHORTRE WL E 235 5, COLEFEWEGRAA T e T TARHITTHOORS
DT, EADANCH U CERWCEBED 2 2R T 5, BEASGEMASARRE, k3
DIHTCORLZTa~TEH A2 &0}, LA 71y FPEEMLTHVWLFAL W, #D
T, TOEEFEMATEIR Yy ¥ e X olboBiRY
VEDHEDH T ARED I~ 7 EHTh B,

30k )
3. RERmEK
2TONRFHEBECANT, B 1KOBEHROE
2
LSV B2W S =~ UM
BLE MEABGRE Lov—u bl 2 HEEE 8 s

52



HEERMI I ARBENAED 2, 3 OHE 571

BrdlEli, BEERXIS4OREET, Tv—- L Jm
FEFECEZOV, be~s TR 15V oEER - -
EHWTE~F TV Lk, 70 —T OEBO B |
B O ICR L D T, ¢ O i BEERE & LT %: %
EElocm oFOHR & EEEL AL T b, AJ] @F _?

BIEV, & 100 vA OTEWA OFA & © WIEE IR
SHCRYT & 5T, IEEOANEH T, BfF ot - -
ZPRFWCIR 6 RAR D B, H2HP LR D - -
XD wPEREL 7 )y FREEIEFEICEL S 0T L e

o o 75 T 7
Wb, REEEFZHOFIE Ty - L, V- oI % s Tle 70 g0 o 0

FO—SaEiHlLctroEIrEBECEL L3500 EIE WHFIORERN-—-ATIBEHG

N

Thsb, COFCTY 7 2L LTRWETHEEBEO TEE Y, HoBARTACHIEL
XERCEa ik L T b,

4. WREHBHEI A—TL0BE

HERATEET 22, 7y FEMAbR5BE V, okXik, BHENEER:S o
~T OB IO TRELLLGINDIOT, CoBEBE I CAMT 5 S C AT
b, BMEMBERE D ANEE Y, BRNFMELTEbLTE, 4o X e s, ©
OLC S EEE, G R IMEFLYEEBREOHBEAEL Y~ 78, G R 1S
ERHIXFFEHEYF (L2 LT e ~J4E) tofloBEEREL Y — 7, IO C 2
R; 37 v — 7 OEATIRE L FMA TR TS 5,

Ry 2 R, R RADTEEC I 0 TARELAFIND, Lo LEEBENOMEHRIE 2 7
D2, RTCwWILERBLTWAEDT
R, » R, vhic b R & 7o i ¢ 108 2
REeEzbhs, 0T, R, RR>R; ‘
ThHBHDT, R DEEINDHEETV,
DGR INE T D CRIAE AR ERIC IR B,

' . WIC Ry Otz e B tEhH 2 B,

]Q" COHEECHRBEREC L Y FRIND
M S Wik, HEERE BERE L oMoBE

BAR AHBEE BE® a7 )Y FIEMA S, GEOTHE
%5 [ B WEshs Vow, HEMEERLE

(53




572 &t K E —

BROMCACHE O CE L & ICETExy JBEETL S, COBGANEROBENRE A S
RENEHTFBEARFEL I FEIEINRT, BRiOoBRLAHTA LD 2B TCE S, T
HRCORERLIR 2 CoOBTHL0TC, CERTELFTICTAERYEZERE YT 5 2, R,
HRELT B EBPBELEECE DT 5, R 10M2 T T, C 8 10pF Twv ¥ Tl

%&lwfmgmkvﬁ<twoQzﬁpFLmamTﬁt Fx, Reatl02Q T Figh
Biclks, 25T BHoRERcHEIRS, B, BEREZRIAEILT, C OEH
AR I OTCHIICHPELZ LTI WIIILTHC & Th 5,
Ihbofhod T AN oEMERTLELSEo Y3, C, G, C:D3 - ot%s
BEZCOMERTELINDS, COEMERLDL V23 HT 52 R HBN5,
v, = % (1)
c<L+(f>+c

2L Qo= HHIE R EEN

K Cy, CoBIFC OfE», £HEIHEUT, YOX>3eEsrkiics, Cy—w
FHOMBES —FLthui—gEcikb, C kG, HAEREBEMNOMFAET iR Eay
HRroMBC X b, IFWCHERBERCR S, T CRD 2z oEHERFT THNS,

(@ 7o~ EREERAEMERECE S, Tk, ERCET LR EE, AFEE
By~ VvIHOoMEoEEYd 230, 320 Clid ¥ oBHcEbIND A, M
SRR FCEMC AR LT, EREY L 2ICLTEL S, C bk G OETHEY 50t ikE
ERHOEHICHES T SRS HAEERE LT, $80Q

\

A=y —mfnr, @0T005pF MTFolEcamErs -

001 pF LI TR HETE fndote, COBEDEETR, EL 9 ;////

LT BEHCDNTY, v n FASOBRETSHE o

DHEICE S, COUEHEHENOL Ik, ORoE T R gy

B n e, BOE d—C: itk
C, = 639+0.86d (2)

C;: [pF], d: [cm]
CrCodeosnToREHIETNo X ks, WARNERIE 2 v~ ¥ i
COWEEA 245 E, colOEEI=01lcm oL oCh %, C ofFiE, [<0lcm bk
N d>03cm O TR, logCioxd R LD RIS, OB OMELIEE
ME NI LREETERD DS, Het 7o vEEEROTESTAED 25 log Cxd O

4) &AFE—: WNAEBERRFEHCETIERNBENECONT. BRRR, 20%, 58, p. 378
€2



578

IED 2 3DME

T H

Hick 2RERE

HEERM

WHTRYOR UV NEEYE ARG L £ — o L

Cwalp

(244

uwr0=7 HFETAPODIDO

B8 RNV ANBEYBRYT B L L ~ne B LE
oz Lwal P oy °
T 1 T _ T T O_

IIIII/ “Tiive 1 livee b g4

3=

0l

EIN

Y]

ol
&=

(55)



FROHEHHo w9 woQ=p Y swo9 WFE P27
WHEETATOAORIUVELNBEXL—ns HOLE @D ORIANAILNBEL-os B 6 E

01 D_a Uu_ 7 s

N IE

el

574

T T T T T T T T T T T DO\

LS

£ [em]

10

o8

/Q
3

TR R |

i) "
TO
o 2 e

I O |

(56)



HEEEMCI 2REEFTHED 2, 3 DHE 575

BRbsrciHmbLNTWBEOT, FTMO C ol kL2 EBrboeBErbd,
Colt d>05cm o R Tl —EThd, o THREEELC
V. _ 1
Q, ~ CO+G/C+G,
k

(3)

il

xR, ook RANRERKE TN, kit d OBRCRb SRS, k OFEEREL, #8
MO HEC T B, WO B Q LT, dREHICELT B, EEIES s e
WEHEBCRDT 5 e ndibn b,

(b) 7o - R RE BRI VBT A, dE—RICLT GrGERID
HEe#EbT e, HIMHUMNAEbRE, CoBERRCHERTST =~ 7 DI
XYEe0T, WECHTEER: LT, 6om OEEDMRER W EOSHEI MOFETH
Bo TRICHBRT Do Lem BEEOFBEHvicd 0B I KR L, Gk d=0{iI
PshciilogCxl o s 2, @QOGAEHEETH D, Fiod=02&Th, [>01cm

T TTTT

ld“ 1 1 1 ! | ! i i |

TR SRR SN NN RN RN S|
) : o5 L0 ¢ [cm] [

IR To—-72HUTBWIIEEDC0 & CDILick sE
d=0cm lemg OHEBHER

D



WO fwOg9—~I1 WO FuL 0TI
W T=p
HEYTAIOHNO R R ALNSLNBEERL—0 L

ol .,\w:,:dw )

1— ¥ T T T

N E

J&

B eTE

e
s

576

HEMHo gwo T wo )=p
WHZGTATOY OR 22U LNPER L~ o

X218

T T * T T

59 (us]) oy 50
T T _ T T L —

(58



HEEBRMR L AEFERTHED 2, 8 OME 517

OHHECREMOBEE TREbaNE, dBRRELL DL, FERAEREDLR T,  C OER
K& T2, d=0 02302 HET LB I0XO XS CHBERCHEIT 5 LML TAT
WBEARE TR b, d=10cm © & OERE I3 TINCR Lz, c 0Bk C oERHEE
BChHOTCHMEMD LT Th 5, MEMMEELESlcm OFR G0 kEE 121
wd=0 0&HTRLCh D, ¥ d=10cm © kx88 13 [ 11C3R Uik,

EREOHEIECE VTR, d=0 Tl KEHic/ X v e FRE 12 Mo e it, 3R
El b onT, NRCRIFBRBEOTEEIVWHFCKREL o> T, #10XE oo
o AMWRELINYRGERIRENBTH L, FRE IS o H4sD I olifieBoTtd <,
COXBC kil rdoBESEBCS T EAEbBNS, 0T L CHERN BB
BHB MR DT, SEROROET S EL IR,

5. ¢ F U

rRomEhic o, Koz 2anrmbii,

FlwSo—T Ko TWBw e <, FMALTEELY 650F T XKiIcid Lz, AJE
BOBERENCIEUTREL LR OBEREATE 2L 30 Lie, KOWBAENE &
TAREREBFT LT, To- T 2HEEGECSSBIL R ¥ ATRIEREKE #,
dOoBMT, PERVBBTE B HELEL, chC IV HEEORBESAN LWL S, T
—THRELTHCDS 2S00 CLRENNRFERLET TL50C, SHolfe (s
in %,

bbb, COBCHELDORIE L TT IR EBRTEEOHKE, BIOEHC
TS OO AR AR BT R R CEH T 2,

(59






ﬁ%@%,ﬂﬁﬂ%ﬁﬁﬁﬁﬁiié
B8 O i [ 10 38 AR O 38 B

= J #H EB

Transients of Salient-pole Synchronous Machine on a Phase
Grounded and Two Other Short-circuited Faults

Goro Miura

Abstract

In this paper, the transient performances of a salient-pole type synchronous
generator are solved on armature currents, field current, amortisseur currents, phase
voltages and short-circuit torque, when there occur at terminals a phase grounded
and two other short-circuited faults.

As a result, some formulas are obtained in convenient forms, which can be
utilized for the comprehension of transient characteristics of the machine.
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Steady Operation Characteristics of Series Capacitors
in Long-distance Transmssion Lines. (Part II)

Consideration on Results of Numerical Calculation

Goro Miura and Ryuzo Date

Abstract

The authors extended and developed Mr. A. A, Johnson’s and the others’ papers,
treated steady operations of compensated transmission systems, and studied mainly
the effect of the position of capacitors. We have had a lot of influence on sending
and receiving end powers, power-factors, loss and efficiencies, line-to-line voltage
distribution and steady state stabilities.

A line 400 km long is analyzed here as a numerical example, the method of which
can be easily applied for the other lines of any length in the same way. The results
show that the most suitable position of capacitors is approximately between 0.6
and 1.0 of the line length, when measured from the sending end. In this paper,
discussions are also made on decreasing calculation labors of the sending 4 constants
by using suitable approximation formulae.
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On the Improvements in Manufacturing of Alginic Acid (4)

Study on Viscosity Deterioration of Sodium
Alginate Owing to Heating

Hisatsugu Sato, Mutsuo Morita and Kazumi Nakarai

Abstract

In the steps of manufacturing process of sodium alginate it often suffers heat-
ing operation, such as when extraction from the raw materials or drying of finished
product. And it is well known that, although heating is inevitable in commercial
processes, it detracts much from viscosity of sodium alginate.

In this study we sought the effect of heating on viscosities of sodium alginate
in the state of solid powder and aqueous solution.

We elucidated that effects of heating is much severer than that that we vaguely
had presumed. Heating at temperature beyond 90°C in either powder state or solu-
tion, even for such a short time as thirty minutes, fatal deterioration of viscosity
oceurs. Especially it is noteworthy that deterioration of viscosity by heating is more
drastic in solution than powder state at comparatively low temperature e.g. 60°C
or so.

(Here “viscosity of alginate” means the viscosity of 125 aqueous solution of the
corresponding sodium alginate.)
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On the Improvements in Manufacturing of Alginic Aecid (5)
Study on Viscosity of Blended Sedium Alginate

Hisatsugu Sato, Mutsuo Morita and Kazumi Nakarai

Abstract

Concerning the best way of keeping any constancy in the viscosity of sodium
alginate in a factory, we have the viewpoint that the most convenient and surest
way is to produce sodium alginate of various viscosities from easily obtainable brown
algae, and then to blend them each other so as to prepare the products with desired
viscosity. Therefore, if we were able to know what viscosity the blended products
will have when any arbitary sodium alginates of differing viscosity are blended, it
would be very convenient to make suitable commodities.

We studied the relationship between viscosity of the blended sodium alginate,
its composition and viscosities of component sodium alginates. The facts we found
are, first, the viscosity of the blended sodium alginate is more strongly dependent
upon lower viscosity component than highers, and second, the following empirical
formula is fairly valid.

7=y e gy
7: viscosity of blended sodium alginate (c.s)
Yn: viscosity of one component with higher viscosity (e.s)

7;: viscosity of the other component with lower viscosity (c.s)
w: weight fraction founded on the higher viscosity component

In addition, we measured the densities of 1% aqueous sodium alginate solutions
and found that they are utterly independent upon viscosities of solutions and they
are practically unity. Therefore kinematic and absolute viscosity of sodium alginate
is virtually equal.

(Here “viscosity of alginate” means the viscosity of 1% aqueous solution of the
corresponding sodium alginate.)
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Ammoniation of Peat (IV)

Experiments with a Small-Sized Rotary Reactor

Hisatsugu Sato, Mitsuo Sasaki, Toshio Yahata and Toshimichi Ki

Abstract

In the previous paper the authors reported that the time necessary for the
reaction with fixed reactor was about six hours to obtain ammoniated peat nitrogen
content of which was about 1024. The product from such reactor was not always
homogeneous in quality. Therefore, the authors designed, constructed and operated a
rotary reactor to reduce the time of reaction and to obtain the product of superior
quality. The nitrogen content of the product was aimed to keep about 82, which
is the same with that of natural organic fertilizers such as composts, bean cakes or
fish manures.

A satisfactory result was gained at temperature 150°C, flow rate of ammonia
1.0 and 1.8 liter per minute and 1.0 to 1.5 hour for the time of reaction.

Reed peat from Ishikari-Kanazawa was the best raw material and that from Ku-
shiro followed it. The moss peats were not suitable materials for the purpose.
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Ammoniation of Peat (V)

On Trial Operation of Continuous Rotary Reactor
for Ammoniation of Peat

Hisatsugu Sato, Mitsuo Sasaki, Toshio Yahata and Toshimichi Ki

Abstract

The present paper gives an information on the design, construction and result
of operation of continuous rotary reactor for production of organic nitrogeneous
fertilizer from peats.

The reacting chamber consists of steel eylinder 800 cm long and 30 cm in LD.
fitted with 12 steel leaves for disturbing at inner wall. The chamber has a suitable
inclination and rotates at the rate of 5 r.p.m. to hold the raw materials for enough
time to contact with ammonia in it.

The materials are fed as a powder ground to pass a 12 mesh sieve at the rate
of 6 kg an hour through a hopper. The reaction products are removed continuously
from outlet hole to drop into a receiver. The flow rate of ammonia was 1 cbm per
hour concurrently with the raw materials.

The peats pretreated by nitriec acid gave always products nitrogen content of

which were about 925, but the air-oxidized peats could not give such high nitrogen
products.
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Studies on Air Oxidation of Peat

Air Oxidation as a Pretreatment for the Ammoniation of Peat

Hisatsugu Sato, Mitsuo Sasaki, Toshio Yahata and Toshimichi Ki

Abstract

For the purpose of increasing humic acid content, oxidations of peat with air
were carried out. The experiments were conducted by two processes, one a fluidiz-
ing process and another a rotary kiln. To obtain a product humic acid content of
which was about 6025, the former process needed 40 minutes and the latter from
one to one and half an hour for reaction. In reaction time, both processes needed
shorter reaction time than nitric acid oxidation. Although the fluidizing process is
shortest in time, it cannot operate continuously and often ocecurrs explosion. The
rotary kiln can operate continuously though it needs somewhat longer time for reac-
tion. When the air oxidized products were ammoniated, they always gave the pro-
ducts nitrogenous components of which were considerably insoluble in water. The
fact is thought to be the result that in the course of air oxidation of peats, dehy-
dration proceeds and anhydrides of carboxylic acids and lactones are formed.
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BHTh B EL LD
BIEEREWEY L VEBORIMED 2w, 110°C B ECRMENIBRO ST D
B kdbiote, BUCBERE R 100°C R BEThH 5 2B b,
[B] iR E
WRRT ve2=76 GEAHP CHE LA ve=T7EEL X0 F EHA L, LORIY
EORT7 ve=TlhoGE LEETLS, ThabbEiEd 1M 23 Hize L, ®HElE
EAEEK300gTh s, 7Y VBOERRHELART 4 v vy — LDk,
BRI ORI, B ORRO MM ¥ oA Le N 5T vBRB O L5 %
B3RO ELFICRTED TS B,
B (IEE R BE 084 L R o Edne & b 100°C & Uiz,

5% OEFCL>7IUBE (ELD

Bt e | . -~ .
wege| B K | REHN | miaw l ERE | ViVRR | o
1 (mesh) \ (hr) °C) (¢/min) (24
| \ 0.5 100 15 M2 g oam
10 100 15 513
I [ 8~12 \ | 808
rl 15 100 1.5 53.7 |
| 20 100 15 46.4
! | 10 100 21 53.4
hhs \ 12~16 | 15 100 23 55.7
‘ 2.0 100 23 51.4
0.5 100 f 15 435
z 1.0 100 15 530
mo | 16~30 |
| 15 100 15 521
20 100 L 15 415
| 10 w0 | 20 520
v 302 F 15 100 ‘ 2.0 570
2.0 100 20 | 418

CORRE L ORBEBE N CLHENOBELLE Vv 2 a3br b, BELEFRE 15
R E 7 L vBE ST 520 2RI e B AT B, B TREZR v U 15 RRfH] A3
HThHEEDbNS,

TR O P 25 £/min 7oy U 3.0 /min 2% TR S, WA 44/min Bl ke b Bk
DOT—EHmM LT Y vBESRD TS, MLEOoBREAHCE WL, BT Y VBRI 5%

8) fEEE-fEA KRBT EIUKTHR, 2, (1957).
(130



RROERBRMITE T 5 B 649

60
| ! ’
' ﬁ\ | |
ML 55
4 b
o
& >
7k / r
: "®
v 80 T 50
#
e | 1
# %
% FY r
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x——x  12~18 / O—3 115 T
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Ao 30UTF ek 20
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b . x—ex_60
[
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B M (hn B OE an
FIR HHECLIHE F4E “HRBLIBE

ERRUER

RIKOT v E=T MDD ORMAIEEL LT, HRAH W CHBRRNE, RO R
JCHRC X DB AR AT IR0 okt d, WomHBHIN5,

RHEEBR LR MR ER 40 &, EER60 55 0L 0 S THEROF AT N TEDh,
D BRI R AL O BERF N U S i s,

SRR L SIS BA TR, NRES 100C 2L 2 T5DThHEVE v, LB)K
GOV, BIUSRRARSTLLZ 2 bbby T, TEMLOSERBEHC Lo,
HSCHROERBTES 2 EBbRb, UL LICCH LoRE CHECEROBGRRE 50 &
W, ERCHSWTLELERRIN T 2 ThY, RRMHSER LIRS Lok &, HAEBR
A OBHTHEELXL LS v c 2 b, ARMCET 2 REER» L SATHEINS LT
HThBD, EOPTERORDCBBELFERAT > LB —BRERTL S, chXTRLEKOS
FROMBABRMCE T, MO CTEELRC L THY, FToOFFicown Cisemss =45
METH 5,

P EoR, BEASECE LB ok 100°C 1 1 3R 0 S5 miby, ¥
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BREEXRBERSUSHEC I 2T, BERBCARI LN TEFLC LMDk,
SCHETB R ERE T 254, MEBREBAEHcE T3Sty 203, EtGER
DEEIAREE R &2, BEORRMEORE W 2 CHEEAMS 5, K LR RISET
GHEFEAGEREO RS e 2 TR Tn 58, BARHALRE Y, L LI iEEEER L
W AT, BIEHOWMBEBE Lt I vz 2, BERBOEI R TTINTwh 3,
TERERCE S CL LT L REIHBEZLE: 2 THRAFF CO 2 2 v B ERKic
LOCTH B E NIz, L LEREBERLAE T Dlcw, £k T ¥ vBARAE S
IV vBORAME b, AT vE2TMETCRT v T LORBHAZ UL, D
TP v =TRRTOFHERZEOHMIHE T, 2o e REZLSBRCRE L L
THTh D, mOXT I vBEL PERREH oMo tid 2550, A TRMEBRIOE
KEXIBHLORSDELFEHEbN TS 2k, BT vEOMHoHEE kS SR E
bhd, 7Y vBROZOMBRISHHORE X AFREOBNA S 2REEM sy, 73
VEESBMEORADERE T L 2 2 LS AL 0 L B A8 REEL TR,
EHBIT, TRBRIB AR IC s 1 % RRIRISU,  BIEEY) O RIAL 7% YoRl#E L b€, TR
BRI BT Y vBEOWEREOWE, BRFLERYCOVTLIIREED DO D,

RO ERICEH 20, DRI O AT TR C BRI O\ TR RS R s A
ETERDOENL > e, XAFREFEZRERRK, HRESFHEHRECTLIEE R OEE
PR LERTLD, CCRELTEREOELYETIKE CL S,

RO DT O =B AR FEERIFAEC XDk
(A28 FE4 7 HEE BT 3ERALELECLEERT

BR2BETH HELESLHEHXEEREGRER
(lHF1 8242 4 H 80 H=H)
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Studies on Nitric Acid Treatment of Peat 1II
On Components of Nitric Acid Waste Liquor

Mitsuo Sasaki, Toshio Yahata and Hisatsugu Sato

Abstract

In the course of researches for the production of organic nitrogenous fertilizer
from peats, the authors prefered the pretreatment of peats with dilute nitric acid
to increase contents of humic acid-like matters which readily combine with ammonia.

In this paper researches on waste nitric acid liquors are dealt with. The waste
liquors were found to contain various organic and inorganic matters among those
oxalic acid and reducing sugars were predominant. The amount of oxalic acid con-
tent was as high as 4% in the liquor, so it is valuable to be recovered, while sugars
are too complex in composition to be separated and purified their individual compo-
nents.

Various catalyst were previously examined for the nitrie acid oxidation for pea-
ts, and now pyrite cinder was found to be most favorable for recovery of oxalic
acid from the waste liquor.

Another components in the liquor were found to be little in quantity and not
worth recovering.
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Fischer and Schrider: ibid. 2, 218 (1921).
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652 Yo =R RHHE « INIBFFHE « LEBEAN

OREES & ICAG RRRRIMA T IVERE A, Tuh D TERRE L RCTIEE R A
T5, BEETHEEOHL AP & U TR BREE, R, SHIBER, BBALCE L oBFER
ANEYBEE ENRD D, HECREWTUZEK O MBSO AR LD Rt b ER¢ b
NTWB 5, BRI EREEIET 2 58 70 B U e RS, MERL L D 4 RHERE
BOFRFT IR TWB T 2R bnic I,
oMW ED, MOHZRY bREROMMBIC L 2R Lo THL. =0T Y vlR
FHHCoOCTHYRL, X e B AHBADEREA~NORMAE, v Av 27 ) —, REHEE,
BRI 2 ERO MR TH, N AERRA L L2 LCEZFEORAORICL B &R
FHED KXo THEe bR, FEHAMERE®ETT A4 P 2HLOGERLEDI TS, L
2 LIRFK O BB 22 TREE DRI Z 223780,
FEHORBROT7 v E=T7c X 2 FRELEFCR o BEOTIA D, BRCHT 2T
vE=T7 ORIGHEBEINO Hik 0T, BKE 5% ks v 60°C cBB L CHET L vER
TRI I YBROKN 2 HERIC LB Lok®, XZo@ECH»w TRBLAF v T & 30EH L
Ly v &~ ERRBE LTERITL S C 22 HE LY., BRARERREAE LTAHRITS
5T R —RBICHED LN TEBMTEL 502D, TORKOWBE AR o7 vE=7T
WERY»—~BEG T 5T 2, MTRERORBZCHL LR T,
BIRT v =7 Lo E UCEEIEE D 5% MECcBhr{ind &, EHEROX
10% BEM L ThRbILED, *o T—HIek W T EEEO M MELZH b C L, ek
TrORGH DRERBRCHEEE D a5 B TR T O MEBEL T ok, TOMEWHER
BERE T BB OB Lo R+ RS O CRINER, RISEELCEER D O
FOEBERCIETHELPER O T CCRET S

II. ERRXTER
1 ERAEMIER

JREEA N &R RARK, JBEENEERRREE I AR L2d0% 30 4y va
R U TR e, BB 2 U C bt i 9B A VR S O oty 8 7 A 3 VR 2 [
L CHWC, FEERRKOHE D TH 5,

2) BUP=ZoM: MWk 35, 404 (1956); 35, 640 (1956).
8) RMER : AWK 35, 301 (1956).

)

)

4 (EBE-ERAR: EIRERE, 1, 654 (1954).
5) flzacke/\E-1ERE: FTRTHR 2, 53 (1956).
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B 1=
kBl | KOS | KR |7 oRE (%)

A OF OB 12.66 9.25 2.23 27.00
%= | 16.17 5.62 114 40.00
g B 18.09 17.85 2.55 30.00
% B 16.47 10.48 178 23.00

(2) FEERARLEBRMOAIE
RIR O BB LR EDY OBECES S, IR 100 g1 L 5% gk 1 4 (K10 4)
BRI Ute, OISR BB K 0 M1 & FHEIC Lo B E L,

® 2 =
u B K)/ogg S BRI Y ‘
4 I.» ) | i I%(uzn %,) i
T | R
8 i .

% qx A 83
- R N U HE .
;ﬂjﬁlﬁwb%h f_ﬁ_i&i.ﬁ __E. 7_1 J/fé}% g}i7; ‘/%

A oA
26 BE  RCisEk s kA
REN: A X7 4
AE &
YeHm
(¥ Bmp /01028 )

BRIV Z7nod v aTHELT V- TEERL IR YHEESR, 1 Fog
HE028g T, Bt ERT AMEEE T H0T, FEBE= T olEWin s c 23 RS
NoHH, O THEMETHEDEC O THREZRRCE UL,

REFAEC X 5 E B Y @i (08 e X 5 UGS TR RS Dl R Z b E
Th B,

RGP EBCHEET 5L 0RBR L BN Ch ok, MEEBRZEAE O CEHR
B, BHHEMRC IO THEH Lz, BAER V= — ) Yy FERTHEREL, “v 7 vREBEC
LOTHER L, MBLEBEO 7 L vRIUEAT L vBOEEZRIRHO WM 714y v+
— R Loz,

T SR AL R IR © TR - AR BN D T i Le 2RI 3 R0 Y Th 5,

T VBEIMO 2 E BEgE T 5 HE R RENRE 60°C FUGEH 6 REFI A RE Th 525, T
BT ZET DL IR NCHMAETFLOC, MROM L UTRBILAF Y 7 4,
LIy v =T Eh Ny 5 C LI XD T NAEHET 2 2 L08TE 5, Lo TARIMKC S »
TAEEIC- 2 EEoRE L P, LRTALELY ¥ — OMREITEHY cHE L,

6) A AR-AWE-fEHE: FEIRUH, 2, 56 (1955).
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% 3 =
Jranyadi “ FIGEE | s R g bii3 B B mEAH L EHY AHEROE |7IUVEBRE
(hr) | Q) (25) L (gfe) (g/e) (g/¢) ! SR g/e) | (g/e) (%)
12 60 — 478 7.60 1238 1370 1.32 612
6 60 — 3.40 400 7.40 842 | 102 610
3 60 — 2.54 3.92 6.46 742 | 078 40.0
6 60 V.0,0.154 | 201 | 150 3.40 — — —
3 60 s 0154 | 284 2.00 484 511 | 073 700
3 60 s 0180 | 248 8.00 5.48 595 | 032 582
3 60 Py.C 40 3.68 3.52 7.20 786 | 0.6 540
3 60 » 20 254 | 380 6.34 696 | 062 6.0
6 60 » 20 352 | 520 8.78 9.54 0.76 ; —

CORRINGE, HEE UTHBLAF Y 7 20FR IR ETE ER R B E D
b wass, BROAKEBERZE LRI LTS, RILEY v & — 0E4 BT, Bk
ERRICIE 2 A EHE R TUT LTy,

(3) RibEH& £ & DBERF
BOSHRRI A UG AR 0 R R B S T8, B4EOHY Ch B,

E 4 =&
FIGHER | RIGERE B & B HEOR BEY | MEOE e 2z
(hr) (°C) L (gl gle) 1 (/7 (4K )(2/0) (g/d)
12 60 478 7.60 1238 | 1370 1.82 \ FRER R
6 60 340 400 | 740 8.42 1.02 ”
3 60 3.08 4.40 7.48 8.48 1.00 ”
6 60 2.09 8.05 5.14 6.18 1.04 FIHRER R
3 60 2.95 4,02 ‘ 6.27 7.02 075 ”
6 60 373 2,60 6.33 — — | SIBERR
3 60 870 2.60 | 6.30 — — ”
6 | 60 5.12 360 | 872 9.45 0.78 WERER R
3 60 5.93 2.50 ‘ 8.43 8.64 0.21 P

TR EINEAENSNERMRER OGS, REEZERT 5 Lo ERFRE W, B
FEREPFELULSELI DT L8 HbIN S, 7o BB E K GO JERIC Ha Tl ik 0t i
, HORK CREROCHBIC IO THEREOZEZTD B .

4) EREELERYEEOBIRF
BOGEE S FOSER Y O BB RIS TEERES ZRUWIFOMWY b 5,
CHIC IR0 C I I~ TEEY 80°C I LiF % e B/ ERBREE LG L3N ERO
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5 5 *
Rt G HRE bz ©® i3 i 2
(hr) 0 (g/2) (g/0)
{
6 80 ' 7.30 4.20 H R OER R
6 60 8.40 4.00 #
6 40 0.564 1.50 ”
6 80 6.55 3.50 ZH R R
6 60 1.86 3.10 ”
6 40 0.967 1.80 ”
ERERIE 2 A YRS, LA0C TS 8t x——x AFERRK
5 e WEBACERENET T 5, . O—~0O EWERK (24

() BMERMNEE EpE L OBE
RSB 60°C ISR 3| 2 LT, T 6

BLA S oy ARBEOBE R B 6F, MY w6
v~ DBEEHTRICR LI, o,
N INEREALA T vy 205 ME Y i 5

BT OERo EERE S LET L, Bmo  H
2t

EFREMHEET T2, UL LBy v —
FHEROEROEFFCH L TEoRmc Lo 1
T BB O Ga e KER L, XEheEon

60 80

LD ThHHELRD LRI DR, ’ m o °C .
8 1 &
% 6 % VO s EE

REEEE KIS EE | SmEme " i i ”
() Q) (22) ) | e
s | e 0.130 248 | 300 BRIt
6 ! 60 0.154 201 | 10 ”
3 60 0.154 2.85 2.00 p
8 60 ; 0.194 2.85 1.83 p
3 60 0.260 241 1.20 p
3 60 0.130 1.19 1.86 % H E R R
3 60 0.260 152 1.23 ”
8 60 0.130 3.50 3.60 B R R
3 60 0.260 3.78 1.30 ”
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BTHR HieHrsy—k s

RERE | REEE | meEmg | o#f | B B =
W | g | o | e |
6 60 2.0 3.52 5.2 anERR
8 60 20 254 3.8 ”
3 60 4.0 3.68 35 ”
3 60 20 1.80 8.0 EMHER R
3 60 4.0 2.07 2.3 ”
3 60 2.0 3.08 4.0 g B B R IR
8 60 4.0 2.18 2.8 ”

% g

PR ORI DTl wes, a7 2 viEk e Y, RO ZDRHE
EoWwd, LOECBABBES R ENDRII2C 2dHb2ThL S, —RCEMRIROFRME
PaFe LTHEBETLIBTEARKLBEDRI 0L, BRBROFEDRELLT
BEOMERAPED TH S 235008 BETH 5, BRVPIEBEEHTBE&EE2 5 LBE
DEVEAIARRAEL LTI I vBRO Y V= v EoEE=t uft, B ROBAER
o=t el ¥oissenBErbils, Lo LEARRCRE CTHEA L X 57 5% BED
BREEOHEBOBACE, = b€ 2 LCdENLThHoT, ISR EL LTBLE ik
FRETHED2ELLNS, BIUKIOTRRELGOTRE, FVANVOBLT bbb A VK
FYNVEOERE/ED, MURGHERK DR, ST bbb LTI ¥ —§F
BEERTATES D, Mol =t uftgPprEbns i oohiERBwmBEne &z tk
HOHEEZHLRL LT, BE= o ftaghii=1o7 3 ¥vBTlxl, 71 vERORL
FC L O THERLEFERILAWO =t a{ftebicd o Chb s Ebh s,

KRB W CEBOEMARE L Tw 54, BELMOIEHBEEELER LTV
LOLELDND, bbb I VEBETRAITFRerbb X oBRREIN 0 Th
b, BREFREDTILBT 5 5% MEBBMC o TERBRCE TR T ¥ vEBIEN 2 s
THZ2RLELERE L Ch L, BT I vEBREET I v EHELN3LD0Th D
25, THAFET I vEBOSHC I o TER LEETTEY L vEB Y, RO THBE X oT
FR LT I VB R EATHWS, RAM v e — 2R T L VEBERERT B, ~1 kv
0 AR T Y vBEER LB, Thbe, BUBRCEWTT Y vERINEOEH WD
R, envo—Xh bR RAREREZEDLHOTHY, BRRBRICEWTT ¥ vEBRENEOR
WOk, ELRAEABEEO~Y v~ X ThBC2IIBEEL N5, LT ARR
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B ORPE—BRCT I vBEERLIEL{HIOE, 749 vy —EC XD TE, 731V
WMe~3 o~ XRFARCEBERIN 2B ThoC, EEOT I vEBETCIAWEED
na,

XC5% WM ILc I o TEREORI AT WER LELHCN L T, AFROMRIC
FotkomE o e AL I N, ThbbRISRE, Baowm XAEng o BmEic
I OoOCRBOERRIRROBBOMMCrr»bb L E Y BERXZT VWS, nEEO.L
AL I oTELIEL S, cREWAGTHILEEORELFT 5 LD SROBRTH S,
B BEEERIRR MO RRC IS TEEBCROE WELIE, C ORRARER TR T 2K
ThHOT, MAGHEERTH O~ ervo~XkEhedTh D, KICERBENR ISR H
DEFC I OTRELEL, REBALAT VU AOWMERN BB RIML T L ORIngE D hic
IOoCRETT 3, XEVOEED B, WAy v & — oM R AR o fine L 2Tk
HEVBERXZT v, COEARBEOERTE K OBRICIMC LS LEBL LS DT,
B USIC 3 WTRRIGRE 2D S v b RIRER RO R 2 /b, o T E 100°C
DToRETCRREEOZEER PRV ERDNS, XEBILAF VT LAOQEHRI O E
RV TR, BSEAEKEROGHICE TCETT200THS D5, BREKREHEFER B A
FE R ERERE AR L BRRTRERL, 7y E=7 UIGEE Lo RSEFFICsnT
IR 4% ThbHz D,

& Bl

PRIRORYBILTRY, FRFFFCE LT L vBEXBENE LD T, sz HIERRHI X
MORECHET B0, AR LOT v E=FRC IO TEREAER S HRAEBLEET 2 2
LEBEHETHLDTH D, D THBERY S OBNWEOENE, LTEND 2D ORHE
FHTEBWTETIHEC O Ui eb o RE L0 Th 5, RAWEICRT M RFGKHTIC
BT HBHMOERRLNA% ThY, LORBESLBENES Tho, MELEHTcLI &b
b, BEATEEYLE L CLENCERTI<ELOTED 25 M5B, LHLLTCDOHELT v
E=T7ALOGE E MK, BRBEF CRANSRERKIEL AN TL L, TRbbAHE
DALRETEFEEE LTRLT<SNeRRTHLS LERININTD 5, HosmRLMAE T
B52%, FRECRINCHEECR, TosHso Ky BRI o 805, Mz b
L OTEA W,

R GERE LR SR ER o R CER T A A L L-Clk, T vIRNINE, BREIRER
B2 BET D EWMAG Y v~ EE T D, BB B RO BUEIIC D W T,
FOSERRZ AR 2> B © REER IS & 4R b8 THFFE T Th 5,

(FERIBLE4 A BHEBU 3 ARAESE I EERE (HM324E4 H 26 A%H)
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Studies on Peat Humic Acid 1

On the Determination of Carboxyl, Hydroxyl .
and Molecular Weight.

Mitsuo Sasaki and Toshio Yahata.

Abstract

The humic acid was prepared from the reed and moss peats of Hokkaido and
oxidized peats by the Arnold’s method. Following researches were carried out on
the above samples,

(1) Carboxyl- and Hydroxyl radicals in the humic acid was determined by Ubal-
dini method.

(2) Carboxyl radicals was measured by Cathion exchange reactions, which was
proposed by Fuchs, viz., base exchange reaction carboxyl hydrogen ion and sodium
ion.

{8) Molecular weight was determined indirectly from the value of Carboxyl- and
Hydroxy!l radicals graphically.

It comes to the calculation that the hydroxyl radicals in humic acids was almost
the same and about 5% in the peats of different source. This result was alike with
brown coal- and lignite humic acid.

The carboxyl values in humic acids was proved to be very different according
to their sources or their pretreatments. The highest value was about 2425 and lo-
west value was 13.822. The value showed a tendency to drop by weathering.

The molecular weight was measured to be 2300 or above for humic acid in fresh
reed peats, and 1300 for those in the peats pretreated by nitric acid. The molecular
weight was also tend to drop by weathering.
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LTwW53, coboRB—milloWE Cchvidlc, ahvd 7 3 YBiiZoWd#e 3 5185
HELOWEEN R D L O Th D, Thsied T ¥ YEBOKEE, THERCSFREOEECH
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DWFRNAEST, BRT : vBCETE2L0RBLAYRbED R, FELRILBEER
REJRR PO EALRH T O 7 ¥ v BRI N DBAMLEIC X0 TR 5 7 ¥ YBICO W TS
7ok,

73 vEROBMED wE U EE S o FESL B, FEE Bk C L. Arnold o kP ik
mLCTT L vBwEr,

73 VO EMEE & U Cit—COOH, —OH, >CO, ~—0OCH;, —O—rx ¥ o & O 35
BIRT VB, BT ANVES Vv, RUOABEZCLOWTEELE, cnbol
DIEDWTOERELEL T b T B, RAT2LRDOLDTh 2.

a) A F P

b) Ubaldini o>

c) BAEEE®

d) AUT A, ANV AELEXDKDDE
e) M7, NWEBEHEC L IR HED

Z5ix Ubaldini @2 S WT AV KRS Vv ERCRBELSEE Ui,

73v@#fﬁ?ﬁVimm&fﬁéﬁﬁémﬁwﬁ%vw%amﬁgfg%ﬂ,%mﬁ
AF PV oa, Bibarvy a7 4 viZmediiihoks, BHEOSWAVEF v
i BB T VEBGTORBELELDND) LOXHT 5 LT % Fuchs 3O #H 127€
v, H—Na Z#ici 320 REF v v EOEERTE 0k, MLoEBERLEF2 LTI
VBT TFELTRD, ~BORERE O THRET A2XIETS D,

ES B
L REoBAR
a) OB R R
AR RE A VRR, RBERMRK, JIMERERRZ IRV L4 ZABBEELEL O

1) G. Simek: Brennstoff-Chem., 9, 381 (1928).
S. Odeir: “Die Chemie der Huminsaiiren”
W. Fuchs: Brennstoft-Chem., 9, 178 (1928).
C. L. Arnold, A. Lowy and R. Thissen: Fuel, 19, 107 (1935).
S. W. Souci and F. Geis: Brennstoff-Chem., 33, 25 (1941).

2) W. Fuchs: Brennstoff-Chem., 10, 303 (1929).

8) L. Ubaldini: Ibid.,, 18 278 (1937).

4) NEHEY: T4k 33, 1149 (1930).

5) 8. Odeir: “Die Chemie der Huminsiure”

6) MEOFF=-lNEHE: HARAZEEE6HES (1953).

7) F. Fischer andW. Fuchs: Brennstoff-Chem., 8, 291 (1927).

W. Fuchs: J. Phys, Chem., 49 891 (1943).
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% 1 %
h K4 \ K8 | vvivRE | =
. v |
EREERER | 1801 l 925 | 20 | 1% AR ®
SRR RS | o2l 543 | 40.50 45 AR %
B EEIGATIR R | 1854 | 18.25 } 29,50 4% AR &

%30 vy va OB L CE L, BERRO LESITHREELIROMED T %,

b) BRI

ZEEDL Arnold b O FECER L CGER 7 2 vBEEE Uk, Thb bR CHEB TR
EKa#gETsrRcEEroeiai L gl ko, #8208 2% 1§ 400cc %
mz, BIHEBEE OO ERLER LR B LoD, 70~80°Cr THRMEL, HTHIE
WYk L, 80°C Ic THEMR Lic, WRiCHiNg, vv, Bkt i2BET2HHEYLOC, LED
WIRERNAE Y v 7 AV ~HHBe T, TrIa-n, vy —n (1:1) 0ESERR L 2TE
FCHIH AT o7z, HhHIEE I Fischer 32ic X 0, bbb 1% EHY —s e C7 2 vBEd i
HiL, BB mL CHEEEY L VB HEE L, LB o BAWEFCCl A4 yniins
TTHRIGICATEL, 80°C DUF TR A MM U CaRt%, 60 Av v/ o Wik L THiZEE 2 L
1z,

c) FHERILIEE

TR ORI R LIR 7, B YolEd FEAE L (fihokeo L, AFERLR
REBULT 7Y VEEERILL20LHMNELELDTHS, L LAEOSEL, DO
Hia e AFE—HomBEyoks, R YOIRFEEED T, Ik {NEg:, Bl
ME% & b) B ERRO FEETT L vEsRBIE L,

(2) ANKRFYAERTVKBEOEE

Ubaldini® o Fikicko&, AV EF v vl ABEYEEL, BriivBosF4 v
TR G B3 % Fuchs® ot cftvyy, H-Na #Hic I 2 A v R F v vE0 B RD 7k,

a) Ubaldini o

60 Ay va B LEREREY L v 025g 4 100cc o Z/A 7 7 A a2 EML, NAE
HAY 25cckiFml, 1REGHLCH ATy, HABEEL, BEX80% 73 —uT
TR L, WERERCEL, T= /—~v 7504 vEEREE LT N/10 EECHE L
Tz (85— BT,

Wi E A 80% 72— 50 ce i L, BEETIC 25 SHIRBAH A 2B Uk, &
DTHEBEL, FRER80% T a -~ TRGEEREL, RREERCEL, A FArF VY FR
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R L L€ N/1O B € Ui (B8 2 BEoE)
LILORIEHROXTRTEDL Th 5,

Hum < SOOH +2 KOH-Hum < S29K 12 1,0 (1)
COOK
2Hum < 590K +C0,+H,0-Hum < Gk +K,CO; (2)

1), QoRERCESE, KRNIV IVEFVVE BOERBEDELRD I,

—COOH (%) = %%%O“GPT) 100
—OH (2 1) = 1205
—OH (%) = Q;‘H;“?OHT %100

H1 S =¥ (mg)
V = Bk o & (co)
v, = H—REELE (cc)
v, = BB E (co)
f = N/10HCI o Jy fii

TR 2, BIRCTFTHI Th S,

= 2 =
RS T VB | COOH # OH 3 ‘ COOH#% |  OH#%
(g | £ | ) (2) (2)
0.2230 ’ 184 336 \ 245 i 5.0
0.2230 | 187 ‘ 310 24.0 5.5
0.2350 \ 189 : 336 ’ 23.8 5.0
T # ‘ 186 3927 | 242 | 52
iﬁ@l@ﬁ7 io% | COOH # OH# | COOH % \ OH %
\ (24 5) (@) | (@ (7
0. 2403 | 327 327 135 | 5.2
0.2377 ( 326 396 188 5.2
0.2300 ’ 313 322 143 53
S # 322 395 138 5.2
(BN R B IR AR 3R
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#E3x Ubaldinl oL 2008 % vV ERFKBEDER

o vmomm | COOHZ OH # COOH # = OH% PP
| (um) (4 5] ) | 2)
GREEBME | 322 | 3% 138 5.23 —» A
oo ‘ 18 827 24.2 5.20 i
BB mE m 372 257 5.20 — R A
OB Mo 175 256 257 | 478 RS
%0 BE M OB MR | 187 \ 297 24.0 578 | pnARE
H O Ommam 160 ‘ 327 28.1 5.20 il
o B B E 2 308 26.1 5.53 B
BB E ‘ 155 | 812 ‘ 29.0 5.45 Ml

ERORE, KEBEOFCEBC I A2ER TG LA L hokd, IVEI v rEcE

Tik, MEERLIBIR EBBILRIR 2 oM CRE KD 0ZMUBE D e riibhDr
b) N—HaZ#uc L s v RFyvitoxw

T VEEREAD T F DB A A YR EET Y 2 ik, F. Fischer Wi W.
Fuchs BERH L TR L, Z0BREL DABTEEITRoT w5, MOEY BERT ¥ vEseH
L, HALF Uy, Wiy sk v H—Na, H—Ca #a b, b 4
WRFVNEEEZR LTS, ’

BHEOLET Y VB TREFHOTERE LT, WMORBT ok FiicER L T H—Na %
Hah 4770 Dz,

T YBN03g e EHT I Aok, NIOKE{LF P U v ad25ce iz, BRGNS

A0, ERAMOCLREMAL, REEL, BEZARCTASHREL, REIEKTS L
NAOHEY ~ & A 50 (AL, KRS D AVEF Y E (%) 2Rde,

XV f
100xS

HL V= N/10%%E Y — 4 O F# (cc)
f=N10#iEY - o Jifi
S = Bk (2

COOH (%) =

EEAARIFABCRTHY Ch 5,
HEEOME, H—-Nazfic ko wtRkdie y v R F v vk e Ubaldini o3tk db ok
OB R 1 T~8TH O,

9 MWOM=: HELEXE2E4 (1949).
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664 e = RFGHE « T\ TR T OBE

B 4 =
H—Na2#4 b | Ubaldini 0 X
7R UoBOEE *» 1z COOH Yy 3k 1z COOH H B #E
(2) (%) |
BN EHEB LA 2.0 138 1: 69 - B REZ
G . R i 3.4 24.2 1: 7.1 Ak
A H®o® 2.8 25.7 1: 92 —EM A
BB R A 3.3 25.7 L 1:18 Ak
% E R L E 3.0 240 | 1: 80 o AR
AR B A 35 281 i 1: 80 AL
ol B B B L B 2.3 26.1 1113 A.E
M R Bz 3.6 29.0 ( 1: 80 AE
EEBUVHESE

(1) HwRFy vk, AKBEOEEBICDNT

REBROMRE, KBREBFRKT L vEkd, WMEBARRKT L vB ki 50% B Th
Dz, THREER, BR7 I VBOSSG LR~ Ll Th b, ThbbiRLE, Xk
BAEOBRChPOLLFRELR—~EOEL LD THL D LHEEINS, shieLy
WEEVNVEOFEFFE LU R OLEE R LTV S, ThbbEBNEO S, HBIFEEM
PIR D 53 13.8% LRl E R Licoie L, MR IRRE, FERERMIBK T 24% 1
LofETEH ok, MUANERMRER CH LEMERFE L2 D1 25% 2w HEEHRL T
iz,

AREEGRROZPEWELRLTWS DL, MoRFrd ZERE L oL, A
NERKOXEL AR L2, OB T Y vERO G TENSKRTH B b CHWEIT A v R & v
WIEDER DI T L, MoK T ¥ v B EE T IR IR R LR B T s
TEL, FTERBDUERC A VRS v vERBE Uicfedic, e ir R4y viko
EAREL B 0LLDLELONS, cOo b ITEMER LK B 2 RE L T B0 E
157,

@) IIVBOITF A vAREBC LB INEXF Vv NVEDERLCOWT

EBORR, HF4 R LB AR R v vy, HBLEOSSBEMERT L VBT
320% 2o E L, BN LR 5 BRBAE DT B icEC A E R v vEB BN,
THBRER (IR IR 7 3 vER TR 33~36% [IcHIn LT, Brrh—Elx s 3o 2Nbhok,
7s.%s Ubaldini o781 X VG b h v R ¥ v vEE L 0 lik, BB 11 7~8(4nc ik 9~11
EnI0H B D) Thok, HOX® BERI I VEBOHE1:9 Thbo LHEL T 505,
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COWEEIETAE, BRI VEBOBSRDUPIEEETH S 2 atbeoi,
(3) PRIy vErosFRERHAE I DWT
TIVEESTFEOHEICE L T, MahFETHEINTWS, iz,

a) NH,HogzzR"

b) =tu7y vEE7 v} vEROEHEDAED
¢) —OCH; 15 & b B

d) NH—HRE KR T

e) NaCl—kzu+ o H—Na Z#0 5™

Wb, LHLERERELIFBHT, 1,200 5 9,000 B4R 5055 FREAEEINT
WhH, ThiE T vgsnE-ndoTikl, WEARECTHL L, FTRAEROMEL X
HrrinXoRRrEbhvs,
FEHELIHEESTERAELT LY, ERIVEDNLIVE Ty v, KBREOR LE
1M oBRL VG TFEELRD Cak, Tibbiftiicy I Yo FEYR, BT VR *
YRk, KBEO%E LY, ANRFVIVEIEFETIHAOTTRCRT S AVE T VIV
HOTFEFRELEKDI, thbOARFALBEIVEF Yy v ELEOBEOFFECHT 8

BE (%) AR LTWS, COXDLTHINEF VL2, 3@ O Eey, KERAE4E,
5 A -veeneees DEEEXRLELOBE LN TS 5,

FFEORDHTE, PR ENERKOEELEY ¥ v 2T, ¥, AvRFvoavdk
138% ot « ATt PATICEHR AT &, g ol E 4, B, C, DRELR L, WICKEE
E52% or o ATHEEWCLTA, B, C, I nffEbns, A, B, C, Dt s A, B,

, DY B ARG TFEEYRTOTES, LM LELFRORIVLT, COHBEFILVFEE
YRR T TR T btk DD BiEARRS, T vBOoGFEEA RL TS T2
%, Tihbb2300 83 TE TS, ¢ OHE DD ORI T Tk b inw,

R UCRRERERILER 7 L v B TEE 1300 ¢, s RF v 7, K
BAZAE T L 208b 0k,

TOXBICUTRDLET I VEBFTE, RO VEF v, REBEOHIBEIFCRL
WD Th B,

10} M. Samec and B. Pirkmaier: Kolloid 2, 51, 96 (1930).

11) W. Fuchs, W. Stengel and F. Bangert: DBrennstoff-Chem., 9, 181 (1928).
12) Kiirsehner: Pap. Fagr., 33, 133 (1941).

13) MFHFEE: HRMAESEE2H£4 (1943).

14) WOfH=: SEsRE 625 (1952).
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ES5F VIUvBOSFENRE COOH %, OH E DM

JirBOBE | 9T & |COOH#oH OHZOM | M =
B R E OB o oM 2300 7 7
Al M B ou s 1300 7 4
Ao ® oL m® 1600 9 5
AOR B 1400 8 4
EHE B oMM 1500 8 5
Al 74 % o 1300 8 5
o1 B B M 1900 11 6
AW B L 1250 8 4
COMREAERT I VEOSTFEE 2300 20 L EEOLBTHHEELDNRSE, Th

m%ﬁ&lﬁHﬂ%bkk@%?%@k6%%@%%&@%%&%%%@be%é%@a%
bNBEPBLThS, COLCEMBBALLGERELRFFERIZ RS LD TS, X
4 5 B, 1EEZEBORE, BERLIEIBLC I 2T r RV FTEIRT TS 2
Dot 15 ERRE O BE AT o o e Sk AL IR & BEEMRBK & 2 REL ¢ Sk
BT vBOGFFEIEERBRT I VB Y IBECEE LD 2ELLND,
RIHED HBOPRCDOWT, XEEFOEEEOACODWTER LR TLI BT
NELDCINRTCOT I VIS TRDH LI TERNC 2 THTL 5,

AP LEigE 4 B o A RERE, T ERCEE Uiz, W,
BEHEOZEHICH LELBHOEARE T L0 Th 5,

‘7‘

(fEf080 48 AR ILEEIBREAER)
(MHF1 82 424 H 30 HZER)
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Studies on Separating of High Temperature Tar Bases

Fujio Komatsu

Abstract

During the course of studies on the utilization of high temperature tar bases,
separation and purification of the mixtures of quinoline, isoquinoline and guinalidine
were necessary. We synthesized the addition compounds of the tar bases and sulfurie
acid, and determined the melting points of each component and solubilities of the
addition compounds in absolute and aqueous ethyl alcohol. The effect of tempera-
tures on the solubilities was also determined by means of an equation.

The separating method by means of the difference of the solubilities was inves-
tigated and proposed. Furthermore, this method was applied for the high tempera-
ture fraction of tar bases 240.5-248.5"C), and the favorable conditions for obtaining
of rich contents of isoquinoline were found.

L. #%

i

BREHE S — VB /Y v, 4V R ) yEREREFEAOPFEEL L TH
HEIN w3k, FO8KY, FEEY RBACHE I T 5%, Skraup 3%, Konig %P
ORI TR WEBIERS , XaEE T, Noxide 7 oftlc, &~ vIEHEE XY, 1
IR Y vEGETLIHFED SERZALN T 50, BEEHETL S,

FBHEAY XY VvESEERE TS~ VEEREI Y, AV X )y RBLc a2 HE
Wel, *NOLOWMBEORKEFCEKESY /) e+ 53 BECEYHA L CSEET S

TeEREL, Brxraov vy, 200y, 4AVF ) vESbEERELEF LT, O

1) Z.H. Skraup: Monats. 1, 317 (1880).
0. Doebner, W. von Miller and H. Lambourne: J. Chem. Soc. 119, 1294 (1921).
2) EA-mE-ngEemm . 2858 71, 1389 (1951).
3) W. Konig: Ber. 56, 1858 (1923).
4) Z.H. Skraup: Monatu. 1, 317 (1880).

B) ¥E&-mE-nuiil-nEE . S 71, 1389 (1951).
6) H. Stasse: U.S.P. 2618639 (1952).
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RO mop i X BRHEE, o, SRGRICOWTIIEL 2,

F = VIERERBIR TR T Y )~ X B kR, ¥ < X WL Al Van Dorp, S. Ho-
ogewerff? % 10T b LT B, THRbBERCH LTI~96% =5 ) ~ v 2 (555
BOMBOmRBY L, BRUED, WMEIE, FFAv VBRI AYXF /0y, ¥/

VLB LTS L, B 88% Faa—~awRnwTAY /U YIRESE AT S T
BWLCws, FLXoWGEHE =8/ —viewd 3 28ME, 7rva—vogEKE, vk
OBOBESSHETRVWO T, colrERFEHOEN L LT, FRFORBECHYTLT
VA= RRERT A~ VORBERREL, LoRBERLERCELRGRS 4=
BERICE WIEEIRAEB A —viEE P04 YV % U v il5 b p. 235~238°C (BHIE(E
b. p. 240.5~2435°C) W L-CGEM L, BME L m.p. X 2T, 4V %/ ) v oiE e
R 502X, BHETAsHER2N 0 CRET S,

II. 2 & © &

0 & — SRS © SRS © JIRE
HEBLLTH Y Y ROF F vy vIE, Skraup O FEY IC X0 THEIRECIFRL, 1Y
2y viE, RVATNFEFET I )T RS~V REREBIC D THEY Lich ox Bz,
RSB L OB ELUREETCH 50 b, THEREL (R L2 o RALERIECH vz,
RS EEORBE R, EElEremEl =

216
DM T B, .
EERF )Y, FFNVIVYRFIAIF /Y J0f
VoW T, FE-RS, SRER =mgRe Y
< 170F
DN T I D i, 4 ' >
£ 160
® & IEREENEE OB O ERER 150 A
A% ) v—% )Y VvEHEEOREBED 140} 4
PR 2 RORRLE 2%, 1RO, oh 10} 1
RRCREE, Bl1Mchs, coFEXY, 4V 0y l
110
2 YviEx Yy ry=1:9 (=} ©r k] 0 o
N o = 100 90 80 70 60 50 40 30 20 10 0
A (156.1°C) # R Lz, — AU E Y UHBRIEOMZ
PN . . . BIF 4vx79r-%20 VBB
;Lrﬁ"/Vz/ /—5‘— / U ‘/@%fEDJ/\mﬁjlhﬁkiﬂloD ﬁ@m.p t M% &@E@ﬁ%

7) W. A. Van Dorp and S. Hoogewerff : Rec. d. Trav. chim. d. Pays-Bas. 3, 344 (1885).
8) T. Taylor and W. Baker: Organic Chemistry of Nitrogen. 544 (1937).
9) P. Staub: Helv. chim. Acta. 51 (1922).
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W OB A (O 156.1 | 1575 | 158.9 | 163.0

1705 | 1720 | 173.0 | 17385 | 1742
¥AER@MAE (C 156.1 | 1620 | 1776 | 1860 | 192.0 | 1960. | 1969 | 1975 198.5
|

FhE o T, B2EOBICED, cnPHEREIE, F2Meisd, cOFRILY, Fru
yvix ) v=3:7T (2N 0k E, BNEASCHE R LR,

%2 % ##%9‘/:*/ DA = vk

Bit i ot B A
1:9 37] 46‘5 5‘6%‘ 7:3 | 8:2 | 9:1
t |
7 o A (O 152.0 149.5 ‘ 148.9 “ 150.0 ‘ 153.8 165.0 168.2 177.0 181.6
“ KB A (0 157.7 151.0 148.9 l 159.0 ‘ 171.3 181.0 189.7 198.0 207.7
220
210
200
190}
180F
_ 170}
e
13 : 160
N g
I 150
140} ’ wob
130 ’ 130
120} 120}
1o¥ ) ] uoy
100 P e - 160 PO T A S WU S S S
100 90 80 70 60 50 40 30 20 10 0 00 80 8 10 60 50 a0 a0 20 1o o
Y R D MY TN sravyEREO M%
E2E FFaor-F0 ) UHIRIE EIF Frvvrv-4 VR Y U
Om.p & M% & OBR% HO m.p & M% & OBE%R

3% Waw  w f@”’ =ik
\
I

‘1w {2%‘ 3:7 | 4:6

5:5 6:4 7:3’8:2)9:1

W o M O ' 200.0 l 197.0 ‘ 196.5 1905 | 1895 | 190.5 | 1950 | 199.5 ‘ 202.0
R AE (C | 2080 ‘ 201.5 l 200.0 * 196.0 ' 1895 | 1953 | 2039 | 2050 ‘ 208.0
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Iy v—A4 Y %Y v O&iMES
AR, B3Mehb, ol b ¥
220k o . ‘ -
200 —Eﬂ/
a0\ 7
/601 %0
ot wy~
N
/2ot Y B GA
Q
- ! .
V7 ANg! g
vy AN 14
o |
at LET 4
| [ I
| | IRERZ/4
w0 o . {40
7k Lo 1
A N7 jﬂ”%/ /@ﬂﬂ % M{”ﬂ, i w &
0%& I! i V7 %\%
7y, 2 \J& &@
2 | N g
7 e &
%/9 2> 12 o 'K&
23 #.3
=AY
2/
AB.C %)), %70, ES SN 100%
D.EFZ 5% #8E ’ B
G R4

BARE A v F /9 o-FF -3
VIEBIEO mp & M% & OBEI%

XV FFINOL AR

S

DFEBIE ORI ST OW T, EI3IFEORBKCARD, ©
PV YA V% /Yy =5: S(evi) ok,

AN EI8YC & R U e,
ERFE-RGORC DL, HdHE

CARELD,

B4 xR
F 9y A4UFIVL FFAUy
, R WO R B R
Al 163.5°C 205.0 °C 213.5°C
0 (HBIE(E) (FRIE(E) (FBIEME)

F)Yv—FF Y y—4 Y x Y VER
TR O FEE G DRBE ORI oW T,
SRWRIND, eI FHICReE, F4
Heinn, ZRTRTEAFENILEO L &,
BER Lk,
0y v
B DBE
SWELEORBEC s/ ~v (EAREX
WER) X BEREYSRECE W THEEL
R, BOFLVETECEWTRTHEDY

LGN

ml@ifh O IEBLE O BIE R

&1

‘F?

Th 5.

B5% wmw mma wmma o
| !
1:1:1 ‘ 1:3:1 | 1:5:1 1:7:1 1:10:1 | 1:1:3 1:1:5
moE g O 118.1 110.0 126.0 10L.0 104.5 126.5 157.0
KRB A (O 118.1 119.0 1446 . 128.2 144.6 145.6 182.5
I
\ |
1:1:7 ’ 1:1:10 3:1:1 | 5:1:1 ~ 7:1:1 10:1:1
I = )] 169.0 ‘ 135.0 148.0 155.0 ]‘ 159.0 l 162.0
“RBE O | 1980 ‘ 162.0 162.0 166.0 ‘ 167.0 170.1
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Eox REEHBEOEK= S~ ’ =r
R BESIRE (mol/1000 g) !
\mﬁﬁng#/Uy‘$/ youlxrror 89
po WER SR MR R BRI ol
10.0 0.1673 0.2251 . R gt \
. | : R\:

90 100

80

el L 21— 95 (vol. 95)
30
L4

20.0 0.2206 |  0.3659 0.0016 =
35.5 03330 | 08990 0.0340 %r
495 04650 | 16270 0.4120
60.0 05830 | 3.0870 | 23130 st 6 s,
i A P
BIR FEEEHRBREOAKS 5~ , ; . N
TS BIAMRE  (mol/1000 g) ¢ "ew ¥ (molke)
(1) 855°C T35y % IAME (mol/1000 g) B5F 4 vE/ Y o HEREOFRECNT S
R RS TovaA— V2% IR & OBG
Vi wimE | mBE | WBE
() | wmmn | mmr | N
80 | 282 2958 2.838 - %\‘\A
: S
50 2147 2.658 2.195
0 1480 1750 1.640 $F \
88 0.782 1.139 1.007 < & A
92 0372 | 1015 0.937 5 B \
9% 0348 | 0.909 0.062 TR
100 0.333 089 0084 Nog
(2) 49.5°C 1z3 ) B YA (mol/1000 g) 8 %, “s,
L HAYEIV U E Y v R = 2
EEOCM m MmO M BE | MB A . ‘
(%) HRE TRIRE BEE 5 1 5 1
i — 5 BB (mol/kg)
30 3510 |  3.350 4.050 S
| D LR Y { A
50 2705 3.008 3.307 7 B SRS & (DB
70 1.820 2.800 2.620 v
83 1.089 2.483 2,001 HIERE R LM ICRBVEES P4 V% 7
92 0.728 1.844 1776 Y B O A B B T T - % b
96 0.472 1.744 0.468 B
BRI R AT,
100 0.465 et | odiz BRBEE

OB WL, FKIVT~VOE
ARBOBRCONT DosrhsRECE T, M AMEREAT 2. g0 LA
HICE KT Vo~V X D EBRE GRS 5,
FrAUVVRBEOHAR, 1Y%/ ) VHREBENM ke, EKEOZWT v g~ pieHd
HHEMEORBEEMC L BENRELELL, FOMICTEINS, o
U vHEBEOSER, —CRECSTLEAT VT~V OBEBIER, 4V %)Y,
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674 VNS /A S|

FFvY vIRBEOSE LR ST~V

OERFORRICONT, FEMETKLLDR, :
REZAC L5 E8KT v —vie T HHMERE gf
h, XFMTV, 4% UREBECK~THE a8}
CEAL, WBHThY, BETHICORINRD, *2
100% =8 ) — v O &HECE T 5 % F 0y éf
YV, AYF Y YREX Y v ORBREOBRMEE K;_
DFEMRILE 6 RICRS T 505, HRE s} \ %%
S, BE% T cExd, ROERBRNTRLS 5, E
B , T L e '
log S = A._T (1) BB & (mol/ke)

BTE #.9 UKBRBEOREBEECHY

o

TGO = & J —viC & 5 YMEE 41, 57 VA7 LIERIE & OB
R Z2FMHES, K #¥#iosce 3iud, Van't Hoff'” o Bigmc g,

70
T

dinK  4H (2)
" dT = RT’

[
T

BEUd AH A T Lo TEBRTNE, Fi
THi K #BE S TESHEL, ROoRAK

50
T

00 iUy HBE o
PN 1 3] YA RCH

-o 3y HRE - _.4ad
N SR A log S zasrr TC  (3)
S,=Ce , 12 i
~AH/RT N . P
N\\- S2=Ge (2) Xk S=C-¢ &7 (4)
Saf(f@ﬂw/ﬂr =) - . I . P
- ERA O R @ eHL L kb, EBREREY Q)
2 H=35230 . . .
=8 (A s A LT, dH RO CaRd 5L, WO
AHz= 8375
{ Ca= 10777 %,
N [ AHs - 47]5;5 4H (cal/mol) c
G- /0" ) UHBE 8375 10 5517

4

NN

A% ) CIREBIE 4751 10 2.586
FF Vv UHERE 85231 1073485

Vi Ve 2 I
—_— W R (ML Srg)

B8E HEMBECNT 2 100% =F1v 7
2~V DEEZEMLT & 2 ISRE Nz hFoReRcgzed, 8 Reins,

(FFVor, F2090, 4% 79 ) 5 8 [T CA B REIC, %Y v TRE R
BB CHTTH, 4AVF /)0y, ¥ ) vOoRBELREL, BRENNTCLLDOT, 2O

10) S. Glasstone: Element of physical chemistry. 816 (1946).
BREEEY . ELBERRE. 834 (1947).
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ZHRATHE, *F vy v e g8t 5 E08HES, X50CHIE TR, ¥ F vy v—dq V&
Uyl EOREBBOEBE T U, FHAREL WA, ¥/ ) v TE LYW, X 60°CHHLT
& AR vk, RIBEI VL TEINREL, 2F vy, UV ESEELE N,

S BRRE (BEREEERE)

Sit RPNV YRBEO T 3~ e T B IIRE
Se: F U ) VEEBHO T v - VIR BRI
S;t AVEFR Y VREREO T v o~ vie b b BRE
( C: FEReo>TofEK

R: Z A (1.987 cal/degree. mol)

T: HsiE (K)

4dH: @ @ (cal/mol)

9PN R VT, 355~495°C ok 2B O 7 v 2 — e T 2R EIE R g/kg ©
EFEEBC CORLEESTh %, COMING, BHE88% Fva— vt X 55T, ¥
VYIREBI D, ® Y vERBIEARMC L SBML, 1Y % /) VRERE L RS R U
WO, 4 YR Y Y DROTEEREL T,
B CIAL X v & 30°C Hhitie s CHEM s €
TIPS TH D, 88% 7 v — vk 7 (50%) (50%) (50%)
iz, 35°CHMEGET 9% 7 v o~ Tkt 5 i A
BB, AVF 7 Iy ROEF F v v ORE
BOEMLEEL, ¥/ ) vORBEE LB
T ENgol, o T e 0 2Bk oTH
JEJIVOMEOR WL ORELNS,

X 88% 7 v 2 — v TH 5 R e,
2o, 7a—nTHoTh, ¥V v,
WY OB LB, AV %))y — L WR (7))
PRERE AL T 5 2 Ll e MEET, o BOR HEEEEVBREDOZAKT Vo~
BIC96% T a— T4V E J Y v, ko X HIERELEE L DBEE
vy OB R BRI, %/ U VIRBESRME IR 5T BVERS Ok,

Rgpdie50% 7 v 2 — -Gz, 4V % /) v RE* F oy v Tk, &5 EERRED
ZENAL, TEHT>CERHRIHR, FF vy vRBEOEMELEL Y v LEES L
BURTc o, SRC X AWM T Rbbd L3 50°C MR 2ME 022 RE 4 < & ©
b5, LN LEKERRDICONT, MEBEOHBICHEELRL, F L hvabsotk,

EY4
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{ O-0: AY¥]V i8R %. LFLTVIAN %
N o0 3/ AR 444,
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676 NS

W, LR SRRSER USRS W TEEINCEHEA S — VTR VY F /)
V4 A Widmer $EHEE ¢, b.p. 240.7~241.7°C, 241.7~242.7°C, 242.7~243.7°C (FHLEE) ©
Wy, £Boobowont, Tra~vE, EKEXELC TORBREOREEEY
B4, TOMP. CXoT, 4AVF ) vHEOE WY ORHL DT oA R,

E8FE, FIFNTEIOE 2D,

s 8 =

(1) 240.7~2417°C 5 5

N PR E . P.

# —— 227 | 88(;@ | R 9% | LR e
(ee) c ° SO I A O 25 (gr) | ¢0)
200 | 400 — - = 1675 1845 147.5~169.1
200 400 — 400 — 167.5 645 190.2~203.0
200 400 | 400 — — 167.5 90.5 176.7~184.7
200 —_ — 400 —_ 1675 880 | 167.6~1826
200 — — 600 — 167.5 385 184.9~198.9
200 200 — 400 | — 167.5 108.0 171.6~181.6
20 | 200 — 800 — 167.5 0 —
200 200 - 600 — 167.5 29.0 i 198.9~195.9
®OH IS e e I o) | e |
() 962 2% | 8% | 8% () - oG
200 400 — 400 — 167.5 740 195.0~204.0
200 400 — — — 167.5 174.0 162.8~169.8
200 400 — 450 — 167.5 60.0 189.9~203.0

B 9 =

(2) 2417~242.7°C 1 5

B M 962z ‘ 7’9;/3 r ):38;:0) | 802 TR (987) | LB @%ﬁ%ﬁﬁ)
(ec) ‘ ° > | ° (gr) (gr) {°C)
200 w00 | - | = — | 1675 189.0 169.0~170.9
200 0 | — \ 400 — } 167.5 53.0 195.5~204.0
200 400 1 400 ’ — — | 1675 90.0 173.7~185.7
200 00 o~ = 400 ’ 167.5 10.0 165.0~177.0
200 400 — | 40 — 167.5 36.5 198.0~204.0
BB T S B e (98%) | BRI k)
(gr) 7 2% | 8% 80% @) | (e (C)
200 400 — 470 — ‘ 167.5 200 | 1980~2042
200 400 — 400 — 167.5 52,0 199.0~204.5
200 400 - — — | 1675 1630 | 156.0~173.0
-200 400 - 750 — 167.5 5.0 179.0~187.3
200 400 — 30 - 167.5 104.0 170.0~186.0
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B & — VIREBODEECEET 3R 677

%10 =
(3) 242.7~2437°C i 4
e *j; } - ; 7 )Vo a "—* V(g \ iR 8?g ‘ Emﬁ@i‘ﬁ. m. p
(&) %% | %% 88/ 807 G | @ | cO
200 | 400 ] — 450 ‘ — | 1615 ] 20.0 195.0~204.0
200 | 400 = s - | ws | s 198.0~204.3
i J

|

i

8, & 9FHMIE 10 B xiud, 25~30°C s, U 200ce; 96% 7T — v
400cc; 88% 7= 400cc FER—RIC A Y * 7 ) vHIEOE - D E L, HE
B THE LGSR, #B200g; 969% 72— 400g; 88% 7 x— 400g DEEA X

WA TR U, T A Y & U vERERE O 8E 100% o H+ 0 m. p 204.5°C Fhmic I
T 5 RN 0k, BCEBBECCEE 2R D 2, TolEfrENRR &L, TORKR
OHBEER LIRS, COBRERERB LG TR D &, BRERCT o, RE®]D
W HDT, BEREOBERERICTLTOMERIEDZ L HhbRvwENI v 2 d550lk,

IIL &% E

) =5/~ 5 BHERBEORMEONE » b, HBow 9% 7 vz~ v
L, 51929 Xk 88% T~ TCHEBT AT N, ZFEWERGET S ki, Ruwo an
Godc, X, 80% T v — v OBEMRIC 0T, MBEOMBCREY KL L, RiFhEREYS
2o B,

2) HMEEE, SETANERACH U TELLREN L VIR TL LT LRG0k,

3) ZWGROBMEOMEXY, ANOMEEOHINCIER L S 2 b HESRTDlk,

4) EpoERLvA Y0 vosEhc, BRELERL 72— (96%)2 Kk 889
Fa— v 2BMEH5ONREHETH D 2501,

AEBRCLY, 4 VF ) vBTOoRBYEE S E L BGkNa e, LTE
HEENTR, ABEEEBEEVYRRCEEOEYR T, XA O HEEL B W ET
KREBFAEBARKCE S BB g R T 5% 2 i, EHo—-eEihani A, aliE=s,
FERETELFLCEHOERET,

(BAI304ET A 25 B, HAfEE, @ik, #E

(FF1 82 2 4 A 2T H3%H)
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Studies on Catalyst Carriers of Silver for Ethylene Oxide
Production by Direct Oxidation of Ethylene

Hisao Kano and Takatsugu Kanazuka

Abstract

It is desired from industrial standpoint that silver catalyst which is used for
the production of ethylene oxide by direct air-oxidation of ethylene is supported on
proper carriers and the catalytic activity and selectivity are increased as possible.
Although saveral literatures and many patents have deseribed about carried silver
catalysts as far, not only their methods of preparation and physical or chemical
properties are obscure, but the catalytic character, such as selectivity, is also unsa-
tisfactory. According to our experiments, silver carried on 7-, and a-alumina, silica-
alumina or magnesia was found active only for the combustion of ethylene, and
carborundum is not effective as catalyst carrier. Calcium carbonate, barium car-
bonate and particularly calcined diatomaceous earth (kieselguhr), on the other hand,
were found to be very suitable carriers, preparation of which together with cata-
lysts, crystal structures, surface areas and catalytic activities were studied and
discussed in this paper.

L # i

MERT P BEOMOERELRERNE LCHEMLEBRC LD, =F vy olRigL
R L TR 2, 30FEZHC I AHEN DLV bILbNORIToH I Fiesl L TRz,
SO U R SRR BECCH WA R I, A L GESREE LY S oWER R T o e n
TETHOENEY Y OFMELTHEITELI RO, TEHRMALEESES Iz 22
%, McBee #1105 v& ab ik UL ORIEEHTERYIT ok, PB. VviE—~

Dy, FAYEBGIPHEEBCTRBELRREBEI VY Y A0HWLNEZL 5 Th 5,
BHECRDNDEDOLLTE, YIITN, a-v ) h+ta-F w3y F, BHETLIF, Bibes

1) &5 . BRI, 2, 241 (1966).
2) Mec Bee, E. T, Hass, H. S. and Wiseman, P. A.: Ind. Eng. Chem., 37, 432 (1945).
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AVT A, REH, v 7AVT-BLAY T L, vTASAL L, BRI T D VA, Bitvvay
EOREEEE, BE, F~RIF VS A, AZERY —F~T7 0 F-EMRERE LT, FHE
Y o BB ERINCw b, ~RCHMEEDRFRT VY FROPHER I L EHEL TN
B, L LI dh bbbt i Tkl ho 80E T oBey - (R R R Th
D, XFFEOMBRE LB L CHTLIMETE v, b5 AR OHK A e LT
VWHELELWERBEINZDTH B, bABECE W TRFEERIES TELER2CED
TwinWnBE, @SR Eds RHL (A0SR Z® L, TOMRBOMARITRD C 2rnE
ARETHT LS THELBL, WA DERPEATRAMIT OV THM Uik R BT
%o

.

I EBRoFk

1. H¥oEORR

(@) Baugi: HEERD Lciod MR (BRSR) L KEREA U 7 & (B8R) bl L, B
Fv T =8 =PRI L.

(b) ARF: WY ~5 D 20% REWE =y 7S LT ERE UTERLTT o T
BB, 300°C wwimsh U e OGSO RAR Ric B Uitk POy CRER U e,

() ZPasd: BEERCTZ3IHEOT VI FERH VR,

Bl 9% o7y =y aliRloncTy Te, AVTadwvFTa—rEnb T
WI=T ALY TREF A - b RERL, REERBC LD FEBEETT R0 Bk oL <
REALT vy =7 A0 v B EY, Bk 110°C TR LRI KBRS RO Z i 3RE
THERR U e

B2 AINO;%20g w7k 1.5 0 M L, HClune50ms % imz 5, o (NHy CO; 93
g RRILCHEB LB E ML TV VERETHCEL LD TRET KBTIV =T A
SR ERT S, WEOHRCEH® NaOH ficgmt, HClxmz € pHS 2/t L, ¥nTC
NHz K&z pH % 8 2 UCERT 27 v &l R HBE g LR E 1T R0,

34 WROKBILT v =7 4 75g % 50% NaOH 1 f L— By L CRTEAH
P bR el LN-HCL 2imzx TR 5 7 v 208, Rk SREREETRo k.,

(d vV a-7r3r: 3N-AI(NOy;20cc # LoDz o i~ 3N-NH,OH # pH6.5
B ETHTLCRBUT VY =Y 27 vEER I, Bleo K 3N-RAF 23 80cc %
MWL LB Lo 3N-HCl iz T pH6S 2 LTy I h 7y vk dpke Lo b, 15hr
Ha oS THRE L@ L, 001 M-AT(NOy), T gl R ic &K T L € 100

ja’=y

8) M : RILHEZEH, 6, 126 (1955).
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EERARC L 2Bt 7 v o ARARMIEOBKCE T 5 BT 681

~110°C T Lz,

e H—-FK7vFar: RO Ay va0h—~KT vy sk HClone & HickE L 31
B w TR LR Ui,

) <rArv7: MgClL-6H020g % 10% KAk L, cilic.10% NaOH %z
PH %10 &%, 3% Mg(OH), O L4 e gk ket L, 300°C ¢ 10 hr JgRk % 47
ol

(g) HEE-AY v a: BaCl-2H,061g & NayC0;2.7g %21 Fh T5cc o KICHEMRL
Pk LoDl LT BaCO; YL S 308, Kk, #84% 300°C 10 hr Bisk #1778 0%,

(h) REEIvv Y A CaCl, - 2H,0 147 g & Na,C0O;10.6 g % fafiv 3 300 cc o AFEW &
LB Lol e LA 5 CaCOy w3, Al #1865k, KoM« o RIE CHEE ik
D lz,

@ &t dedpdAsThE A 10% HC R B ss L, s CU 2@k
DETRERT R, W% RELOE 2 ORE TR AT kDR,

2. MEORR
oGO ke MM e 2 nkES L WTAESCANDSC T30hr XAFET %

3. HRBsoH=E
AR O o RO BITIRI & HEEE L HET D), BRBr X5 X HETE
1iieote, Co MiEma v, Ni CKR#Z@EBEL e Kafia 15hr B L, MEML 47 C
T AN LS Lic, BAS0KV, BH 20mA e, XEAR =2 0% L TR S
R uERCOBRELH#HE Lk,
4. KEROBE
R Lo Bk fEe DRI OA L @b e CO, 0okEFERBNM D BET. R X o CEH
Lz,
5. Mtk REg
BILE T ot 05 g 2 12mm T L EICHME A mm O RS FE (BTERAR)
Bl LB FRIOSECRIL, BRREO =T VYT ) a—n-b Y 2TV YT ) 3w
S L, EER, WOEECRIS R O A RE Ui, %R0 R0 ko K%
HEROWML —E L Lz, Tiobb MBI SERIEE 255°C, FRER-=F v v BE&H 25
B3¢g/hr, ©F v VEIE45% & Ui, EELOHFTIEEEED 0D Th B, Tnk, M
HoHE LA, {Thoia v Ta U Bt B EY 2k 5 ¥ T 30 BRI % 0
WHEZLEE LEOC, EFehornBOEEPIET 222 L,
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. = & # 2
1. 723 >

BlEicx s 70y 7% 350°C C3hr ik Licdb ok X SENICX 52132 A EREMR
W&, o 1-ALOs OFFEAENRED Bte, TO T FERBEL Ulkficonw CRiEto
FUTRIGEfT R D LB 1FomML, WM SERMKcHIMET <D Clhnok (1
# All-7),

K 1050°C ¢ 12hr DR ET AR D L EIDMC R 2 a=T7 v ¥ F~NOTEBAF L v,
CNEHWCHAB U MR I RCRT I ML Frvdige A AR T i<,
RIELIe =F v v OF < THRREEAN 2 &KL L, MBESITICH T 2 EMESE L L ol
WOEBRE I FA L 2 Th C offiFNCR A {kd ies o (3 1% All-a-1~All-a-6), X ##X|
BOT MY FLREGHECEAWE LTHEET S EAERAIN:,

Ag
. All-a-5
All-a
{ AlTII-a/
Al I-a-5
o Ag , J I .
Ag
| | . .
All-a
(1050°C, 12 hr) I | I I | .
Al 1I-a
e I l |I |1l 1 n I
a-Al203
I e 'I l' [I 1l 'lnllIH | ‘n 1| 1l 1 lI
4.0 3!0 2,'0 o ' 1.0 0.9 08 A

BIED 7oz rRkE7r: FESEMED X HEF -2
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EHERMEC & 2Bt= 7 v o AR ARMBE QKT 2 TR 683

B2 X0 THLET v Y F % 1050°C T 12hr Bk 1772 72 b © (Alll-a) § All-a
ERIBOTRRMERISIC N L CD R WEMER R Ue (38 1 £ Alll-a), E 3L 570 F
DT

AlIII-7 : 300°C ¢ 5 hr #%

Allll-a : 1050°C ' 18 hr K

Allll-a’: 1300°C ¢ 8 hr k&5
OEEOHEEIED, ThaHw THE LML o oo ha L AKEOMmEZ R L (5
1%)

Blx 7o HEFREMEOERE
v

T Ag O & &t E T=5 Lo | RERAA~D | - -

WMEES | B S R | ~OE#RE | & @& ox ETEHRX | B R %
| (%) ! (22) _ (%) | (%) (%)
Allr 3.40 i 146 684 | 8.30 176
Allal | 042 | 093 63 | 7.28 1238
2 125 i 0.87 43.00 4337 0.9
3 3.16 1.29 71.80 73.09 18
4 8.94 5 0.81 74.60 75.41 11
-5 22.60 | 156 72.80 74.36 14
6 6190 | 0.19 74.00 74.19 0.3
AlTI - 2260 | 0.00 73.00 7300 0.0
Al | 2260 | 0.00 45.90 45.90 0.0
AlTII-a 2260 0.00 72.05 72.05 0.0
AlTII-a’ 2260 | 0.33 74.15 74.48 0.4

2. YYH-TLIF
AR FECREL Ly U A-F v ¥ F (SA) % S00°C(SA 1) Jror 1,200°C (SA 2) ThEmk L
TR SO A E W T UL 7 v Y F 054 L BRI BERR B O 5 w7 2B MR
BWHABLE=F U Y RERET, T F U YORBEETARE O (B2H),
3. hW—k>45A
H=R T vy AREERE WO THRBESEET b, Xk TroRE CBUHEY

B2k vy u-7or FHESEMIEOME

T Ag O H &t BIG=F Lo | REBAA~ND | -
MEES | B S K | ~OBEE | & m ok | TEAE 1 R R ¥
: (22) i (22) : (25) < (22) (22)
sa 1 | 22,6 0.00 2368 | 2863 | 0.0
sA 2 | 22,6 0.00 46.40 [ 46.40 ’ 0.0




684 i A -2 B & R

W3R H—RT s s SRR O
LT 5 o 55@737«\0) = | 3 -
MRS | NOBAF | K | zEmE | om RO
\ %) (% 1 (%) : (%)
Carb-1 15.28 10.18 J 25.46 60.0
Carb-2 31.20 20.90 ’ 52.10 60.0

BESe CEL LR, Carb-1iiats Lo LEE CELE 01257 o2& CHA L, el T
0174 g % & htB R @A Uk, Carb-2 1xiifk 1o LREKER 03580 o & CclEE L, #He L
T 0500 g &2 (il L, TORBEREIFOM THOT, #— KT vy amE
P G 2 B D RPRENCT &8, SBEMOSE XD L i LA M2 R
Lz,

4. =527

MEOFECHMBE Licv /A v 7 2w 226% o2 &2 L, +005g2H

TRISZTF ot BT BB ilo 7 v v ~0E#E 1.30%, CO, ~0 i 68.0% <
boTroF v yoBhe LT 7 v F 2 s FEoEEE2 Rz,

5. R~V DA

$R 22.6% wELRB A ) U A EE 05 g k BREMoTHEMBCBRLF VYO
B 24.98%, CO,~OLivrs 21.18%, Anin#si 46.16%, HERHKD4L1% ww LC, HEHHEF

6. RERALYIL

o HECRGE LIRB I VY U 2L DRECTRIEE T, &0 CTREE
DE UL EO CHET % &, MIRFEIARELWIERLED L o, £SEBREIEAT
JM%4%LXﬂwcm&@Wfrﬂb%@A”%£m3@éaT£®&wﬁ,%%ﬁﬂ%y
BT 5EMERLESZE L WERIRD BN ofe, RBEISEEREC X AEEoZR L
WMz i3+ -2 LC CaCOs-3 O SR XRLIZOMNE 2K TH 5,

uuh

B4R BBy SMESEMEOME

M E S | SRR | %Ei @%oﬁ%ﬁ% faﬁf@s@ SEHE | B R ¥
) (% (%) (28) (%)

CaCO0s-1 110°C, 3hr 22.6 6.10 5.06 1116 | 547
-2 300°C, 10 hr 5.0 15.05 171.85 3200 | 458
-3 ” 10.0 17.98 16.34 84 27 52.4
-4 ” 22.6 20.65 18.40 89.05 52.9
-5 ” 50.0 19.25 14.27 33.52 57.5
-6 950°C, 15 hr 22.6 30.20 26.65 56.85 53.1
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80

%
[ \\
L) ~
B \ Selectivity
o s\ - - - — - —O ah e O m— w——
2 50 S L
R .o \~

40 v
o AN e~ . N

. -
N} = ]
.
30 g
— ]
~ e
BTN Ry )
20 ~~..at.\-.a., N
oL T ..o g 4
tlamaaclaes [ S
10
[
4 8 12 16 20 24 28 32 36 40 44

2 @ B M hr
B2 E CaCOs fHESRAIE O B OE ¥ 0 &8
7T K F
JelEEEFEE SO 150 A v v o BIT oK% 102 HCl & i #y 10 BERE R L, 38, K
etk 110°C coei L, fEx OB CRIRE 7o TEEL L, RRoBKETFELE I N
A Ute, HCUGE G U e 3R © 1b 52037 8 v

KR E 5012 Fe:0, 1.21
Si0: 91.23 Ca0O 0.72
AlLO; 2.25 MgO 0.23

& E 100.6522

ThH, HBERELTBHVEOREREBR L IIEL 0 95.39% 78 Si0, T 5, X BEd%fik
S LHEANMCRT X S ARCHS T 5 WP LEIZDON, NEX=aveBLCEHETS
EEHTIEBDIBRERML T2 2 2 ERCE R, 2% 750°C 1 1050°C ¢ omEhn i 4
f17s 5 L RMMBAE AT 2 23 &AL D ET XL R R 0 B0 ED b i, 1200°C w4
% eihd TE LR, BRLELKL a-2 ) 2t 854 L Th bz AR ST,

EOTMPIC X DRPEIEL T D, 1400°C CHEET % & HD T a7 ) 2 F A5 1}
oEITRR A H iz, X 1200°C BERL O EEE R UcBilo X @R 6, Mkrfe
BERERLTWADC 2ivbhote, MBLEC X 5ETRDERES B R LEED ¢
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K BE AR X800 1050°C, 8hr B&% % 300

1200°C, 5 hr 5% x 800 Kg-2 fili %800
%3 HEELTOBEMES A
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Kg-2 filife

| 750°C 6 hr 1%
BREEHE
1050°C, 1hr

1050°C, 4hr

1050°C, 8hr

1200°C, 5hr

1400°C, 8hr

1050°C, 8l l

1050°C, 4he |

1050°C, 1hr l

|
|
|
0,6 || Ly J |
| |
|

4 I o J1a L] |||I . — .
6.05.0 40 3.0 2.0 1.0 0.9 08 A

FE4HD HELOXBEF T —~ £
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. s , lll NETERE NI P

Kg2p Ag
l 1 1
Ag
L L 1
1200°C, 5hr ‘
LI all |
a-7 Y X A4}
o || NI RNE R T
LI T ryr—r LI T T T T T T ¥
605040 3.0 2.0 1.0 0.9 085 A

¥4 b EEER LSRR O X ST - 4

%, chix—-78Crxits CO, oRES
> BAERE 0.3 i % co i BET. &
PHEHALTEH LAY O TEDTEHES HITR
& 5 P/P,=03 ffai ¥ ¢ BET. A» X
AT A, EEEL-SRMA O ISR
flic & 2 @M O BACEREE N v v 7 A L Dfth
LR 2 U B R 30 BRI C 13 18 R 4
L%, 1200°C 5hr BEak L, #22.6%
BUMKOERICEEEH 6 KlcR Uik,
R A 110°, 750°, 1050°, 1200° J X
1400°C o BiRE Tk L, JH 4w 226% O
Aol EHEEEROMRY LB Uick
B2 H 5 RICR Ule, KBRS 750°C JE ik
B BN R GRS R v s, TR
1050~1200°C o i & 17 /2o C 3 & & i
EhGoEERR_RITCE D, ERME ST

e
10.60

Pyx1i2

PPy

600

500

4.00

do0

2.0

//
/|
)4
7
/
/
//
¥
/
¥
V4
ENEEEN

N

%5 B HEL CREER) &5 CO: ORHE
(—178°C)

TRELO LA, 1050°C WEREEEE LR R EE L 2 EERE A VBREHCEMINCHED
WS OFHERRTETER W 12000C o X oC a2 V2 A5 A4 P LTH T &k
M LAl Th 50, BRUKTEROBERE Lo THEOMHICE UnEL2AE Clon

Dz,
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BB AGEC & 5B 7 U oA G O SR I BT % B 689
70 T
' Selectivity a
e T " e o -

60 ,/ ”
#
f# \
: .
% ” ~~.
43 -~ bl Totay
a2 B e .
g 90 T — =
9/0' °\
T —— .

NMM, .
20 b =
Juial ST NS IS SN RN N RO N
10
o 4 8 12 16 20 24 28 32 36 40
% B % M hr
6 E EEHREMEOELEOEELORE
%5 & HEIHEBRNEOERE
e B 7 U RRI AN mmmm | mrin
MEES | smRat | 8 B om | FER 0w wk(p s gow BEEGE | Bi0R
(m?/g) () (22) (26) (%)
cCum | A SRR :

Kg-0 | mocwm | RAGEER 1 umn 9.40 1497 | 2437 | 386
5 | 70C, 6hr | @ I8 7.49 1034 1775 | 2809 | 368
-1 | 1050°C, 2hr | E 107 1952 1050 | 8002 | 650
-6 | 1050°C, 8hr | k 093 21.67 1710 | 8877 | 560
2 | 120G, 5he | 9770 20 0.60 2341 1420 | 3761 622
-4 | 1400, 3hr | @ E 20.72 1719 | 8791 | 546

Iv. % =

BESTC=T VYO BB AHSMEOHME L LTfl&an, LaEHeinoTw5Y
HpTNVNEF, RTAVT, IR Ty F AREIRBEH Vv T 2D T DB LD KSR

G REBANY T LOZPBE RIFRERERL, A~K7 vy 2R BIREERELR &

WOEROLFRET A4 AL LT AELCTH O, 7oy FRECT AV 7 BRI D %

R U F v VIRER LR, 708 FEEIC D Tl D 2 L2 TE b0l 28,

D20 B S i BRI IRV D B B B 3 B B R R & 2, RS o VR R A
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On the High Temperature Corrosion of Iron
and Steel in Sulfur Vapor

Keizo Nishida

Abstract

Test pieces prepared from Armco Iron and 0.6% C steel containing 1.1122 Cr
were corroded in sulfur vapor at 530-930°C, and their sulfide-scale thickness or their
diameter loss was measured on their sections.

Nextly, they were examined with microscope and hardness tester, and then by
chemical analysis.

As the results of this study, the following details were found:

1. Critical temperature was found at about 693°C in each sample, which corres-
ponded to the crossing position of two curves of rate constant vs. temperature
relation at higher and lower range.

2. For carbon steel, it was enriched with carbon during corrosion, and the
higher in temperature the faster was the enrichment resulting to the increase of
hardness. But, below 630°C, it became softer in these time range.

3. The sulfide scale on the steel was discerned in two layers, in which inner
one was negligible to the diameter of test piece, but outer one decreased its
thickness with the curvature.

4. By the special treatment, spiral growth patterns were observed on sulfide
scale of Armeo Iron.
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L BEEROMLrS D, ZEEEESSOFUM L REIL TV B, B KX
DTHAT —~ & 2 EROPEEROFIE AT I, EredR)IIRS € X0 CkA & o Wb Lo
ROBFEEIN T B,

RAR owd & e, MBEaeE ke ofRIES S OMERRIN TR b
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Cz Size Mn2z P2 525
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J: Vacuum Pump K: Stand L : Rubber Stopper
S: Moiten Sulfur M: Thermocouple-protective tube
N: Suporter (Silica)

A Ule (BUERE 2 CHS4a BT 5), ISENORBEAE LTE, 1K b KRLE
T, v ABCEE IO L2, toMECEBG K~ SEEHERRIC Lz, 1o
oK~ P hiEE0T, HBoBETEIELE.

HBREEONCCRAANZELI m/m, WEOSMM Oy Y 45 TN T a i T vt VETE
WNEFBAL, chaRIGENOBERE TIC L ORMAR LM Ui, BORBEEINCIHHL S
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WA TH Ok, HEEE 880°, 730°, 680°, 580°C % #i¥:2 L, = oRER Yo T,
+5°C O Th B, MIERMEE L 3, 5, I0MMAHEL Ui, KISEHHETH, KoEx
WRSMCEI U 100°C e E T2 E /AL (Z oI 25 4), SUR R I UCTE B8 Ind i &
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T~ A2 EROBZBIECBIT S AT ~VER ITEFOBERBRD L EMEH 0 LR L
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On the Stress Corrosion of Commercial Brass Wire
(Under the Shear Stress in Torsion)

Keizo Nishida ~

Abstract

Commercial brass wire (2m/m dia.) was corroded under various shear stresses in
the flowing ammonium gas miked with oxygen and water vapor at.35°C.

Firstly, the relation between initial shear stress and time to failure was observed
at each as drawn and annealed sample. Then, their cracked structure was examined
with mieroscope, and their macro-direction was corelated to the initial stress.

As the results, ‘the following details were found:

1. With the as drawn state, the time-to-failure curve was exceedingly bent at
the point seemed to be its yield point, and under lower stress, this changed linearly
with the logarithm of time. On the other hand, with the annealed one, the stress
corrosion limit was observed at 5.1kg/mm?

2. The behavior of cracking was about the same with that stated in the pre-
vious paper, but their macroscopic direction was characterised with each state: that
is, with annealed one, cracks sloped about 75° to the axis of the sample, but near
axis, it changed to 45°. With as drawn one, below their yield point, their slope is
vertical or 70-80°, but above the point, they increased in number and especially in
vertical ones, and near axis, it decreased up to 40°. These phenomena are mainly
due to the combination of the applied shear stress and the residual stress from the
previous working, that, is, drawing.

3. These results were compared with that corrosion under the tensile stress,
and it was observed that, for annealed one, cracking time was more elongated with
shear stress than with tengile one; but for as drawn, with that it shortened the life
instead with this under lower stress. So, it seemed that two axial stress would
induce the complex action on these stress corrosion of brass wire. ‘
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@) [As Drawn]

Initial Tensile Stress =20.0 kg/mm®2
Span Length=220 mm, 2 m/m ¢ Brass Wire }
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(b) Bislipticon<

IR O By & RIS Ty ~ R
KRR OB R Ae R, $12 Mo Tnitial Tensile Stress = 130 (kg/mm2)
el ThOT, TOBEE, MG Span Length=220 ram,
T o &R 4kg/mm® ¥ CH b Tk
b, L3 kg/mm?® & ClCE s IR a2 %
HELTwiw, 2 EcBRiRiek
WO, BiERE o 27n b, TRMTERR L 25 j
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HALE D DR HDBEL L ED T, WERE, BHEEARIRIr DR,

§2. RYICK DU HDOEE

(@) mIFe2nT

IS —BETR A OBFRE R+ 2, BIBMoZ 2 ¢hbbh, # 15kg/mm® 2R L L
T COHE b 2BOBMARIND, Tiebb, ThE VBRI TREL MR TR
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6 il M E5RLEE, Vol 5 No. 4 (1956)
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T OBER B R AR LIST T L MBS HICEEC N S BRI R 2 b, RICHE

B 5 ETCOFRY AOEMER AT R, FI6HO & &<, ST O EEE e g+
sé\ ! ! ¥ [ ! j {Annealed]
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(5, BURINTH © SRBE A DA IIC X D J R B BT RS R S C b B,

IV. azUaioEMEase

WMIN; BRI DWW T, WIS T Ol U e o o BB A BT« Lo THIE L
ﬁ(ikbf@W%a%@ﬁﬁté%,$%ﬁ%f§éﬁ,%@#K%%ﬂ%ﬂmmuf%@
DIRINTWEDT, FORBHBROERD L DDEEZRLTCEOBROEAL LI NIER
OfETh B, bbHA, C CICRURFHRREE 243 5 FH LisokEEOEEH DL <,
MBI TH D kX, IR LTS 5,

§1. SPBRISNHDEE

a) JLHIL DT

(i) RoFIOKTr =y 7 XD LEETOEECE~RCOT R w3 (B3
~7), L»L, co®PHTCLIBIEHI Y onsE kot ns, k& izd b EHMT,
UL IR E A L Cn D, RWBEERA» DAL, 20w TR TFEEANEBAT S, K&
e Y, rorlRTFEHOHGRE AbNb,

(i) RSO HECE, DIFBEAERCHEBELCES, Lad CHRET X Y B
AT CRICHFZEL T 2R B S (BHS(a), THI@) &L EH10(0b); @),

b) BRI IC o

(1) BEIBHCOEMEBST 6512 M5R) Ck, AR ERCHRERLD, Mbosas
THIARI N T D, LnbFulie EERR DR (FE LI~FE15), SO @s o
PCEHBICHNTEEEH RS, 2oz 2id, 2L CHPBE RO CHBHREETLED
Ths (FH13~15), FihFHHOYM QT o sk (BE1L, Feiihkofin
bivle@&zicik, LT REFLBERRER ML D (FE M oL T, hdiIi criki
BICRDNIBR TS S (FHE L), EiaAm b v (B 13(@) »5, L
S BRTHRER DI ETS 5,

(1) RIS T O RN R O B oy (A S B IS ClE, WA BB R LI B0, — T
RN OEMT 25E& L RET S (FH 18),

e 13kg/mm?* CREFH IO R D Z &K, EMBAMRMESEL, MIorFaH s
bHITERe. CETOIRITORERT nbinh 2, WARERCINN T 2o P
ANns, 0T, WHOBIDOZRL, BRI Lo UFMERNYAET TN Lcd o
ThDD,

¥ ORANOBRES L ONEH TOBEPEAR LI IAELRUTET LY, ZOBBE0EL0T0
BICRA B, Tho2BHBUTOUTRREESTT S,
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§2. RYIKDIEWIENOHE

a) LMo

(1) 125kg/mm? XV EISLOHE: BEHE CEEOBANE LRI, b, K
BAEDR L, POXORG B (FH20~28), {IEIC 5% ¥, MARNRE 5
DTKB, RERBIE CRANDH B LR LUTEAL TS (FH22; FR24)

— I BRI C, o\ TR BH AL Ly 8 B IR T C AR R AR
ERARINRT NS (FE24@), Lil, o OBETLHMm RS, BENEscEiits
ZLFFEHE250); (R LT@ERbNEEY Th 5,

BRI AT DG K Ch 5, FRAS G CERAbNS (FH2A@)L Fr
BEOAITREIECHMTH, bABEENIICRATS LHGRARNT 5 (FH 23 @),

(i) 125 kg/mm® & Y KIS oL WIS Y, ATk -, AOAEMTEHRICAS
PIBEARIML TS (F1H 26~28), ¢ 035G BHOBRARME O TIRIET 0 %g &M
Two 5, EIGEHTREC &, RIREBHRTE, ROBUNOMF CRIG»BRA LY
GCh, bHRENMICAS L BRI oMM LMY (FH26; FHB), Lbo4, BENE
¥, REHTE 2 DB EET 5, :

—IREYIC O T BB TIRIE A O G H & EZ it

b)  BESEM O T

WIS OGHC X DBEIERHNTE OV EISTOYEH LR ERAARTH D2 21k, INTH
LA ORBHEMNRE DI, — RO DIy, BEORNEL FLMOBE 2 EL LS
PIRG, Lin Ly KEGEaESLIET 5 OFRRLIE LA ERB LR (F131~35), &
Ao EHEIEE, FHICRUCH MY, BOPDBLZHEZR LTV,

T F RIS e ok BFC oW T e O RS E A5 &, BE36 0 &K, FEHNCRST
BROZHBF LN,  OREE CORANC 2000 52 ELTW5, ey BIEaEoRh 2 L
7,

§3. RYBIKIISNE BRAMOMOBRICOWLT

KD §2 LORETE L, ELEEDIC DT HED G RA SN E L B 0K S %
R, SHICER, EENHICEVCLRICEOFHEALILT 5 2 5L REDT, Th
BEBOMEIICH I EEIGE & A P EERSY L, 0 Az ks EH Lk ibEs e
3, H20MoOEY ThHL, cov@); b) rbic, BNCERoEBMAE GO L
ST BfaEL Lo THRbLT) e b, B AMEEEE Y 2ok, coMTELIEETO
BEFETH D, BHAZEBNTEL LM 2 0 @A FIH R L Tv b, o hic X g, n
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(203



722 WHoEOHE =

a) [As Drawn] " t) [Annealed
sol- |‘ ! : 20 j ) {Annealed]
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EAE SISO 2 BEFROEL
BALCE2DHEZ L5 CH L, BN TR&HoE /A HinTsc eicd X525, Fh¥il
WHTHOBZERTT L Mo Tnd T &2 b,

s LT, SR T, IBHERRA KRR S L, CoRMNEHL A TR, 1
EEHO@ABRRNLLRLILTwnn,

S TELREETAREC &, WL CEENMAR AR 35 T tnd 2 Th
b, chbIDWT2~3 OHBEXRITe 0 TR LD,

— AT U e BEIE, T o THEE I X b, EORERMIGEIC & T 3R T,
NI ERIS By L cB s ki, G. Sachs oL CnACH BT 23, T O IEHE
NS OMARThH LI LTh, chbOBREISINERERTINCEEL 52 T 25
2TEWVWTHAHD,

A. Morris® 0 b RONZH Y, ABKFICRYIC X 2HWI %2 5% 58, ST
BAThHD, TOEBEWE LCHLEND T, MAFMCH, RedBNTh e~ CE—~ A
v ORE SR EEIS b0, Sbie, Bo@iF e 45° oM & AT 5 Lickk, BT
i L EIROFIER E e R I U Cw B, HE0 T B I#H O EE R B 2 RBc
0&%kéa,ﬁ@ﬁmkég%ﬁﬂlﬂT,ﬁﬁ%ﬁmﬁ%mﬁ%ﬁﬁﬁbkﬁm@,A%@
FRNCEENA S (e L 46° &ied), c R SERMICTIRINT f AR L TE 3 29
E, S OWEIIS T frCE LEIER I EAFIRER, fa0RWEeY, ElLDH
%ﬁﬁ%,Cha%ﬁkﬁb@ﬁﬁaﬁ65c%Of“&ﬂﬁbf,ﬁGﬁbﬁiof,%D
BT 16 (@) I8 wfd~m/2 OB EAT D 2wl b, WSO CW, BRI TR LOo®

7 G. Sachs: “Handbuch der Metall Physik, Bd. III, S. 204.
8 A. Morris: Wi 2) ZE.
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R 12 Wil vk, Bra e &SN s Tonsion

B iGES <, & RREISHT 52 n IR Sepuote
ST WA CHEA Lic®# d, B0
BEASERFEL R e, X, &
BRI e e X S ER A mEIN T,
aMecrolmpn/d b L0 ThAH
5., L LT, BESTHD 7/4 Kb

Distribution

of _»-
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stress Direction

© of axis

Direction

, .
Compression Q of axis

LlenrrdbHEabhs (AR THR }
Uie AQ 87 ), BAE HHOBRHWEHC L 5 BEFHOELM

S B O BT AR L IR0 TR D &, Jo T, ZORMEE» BERT 5 (BHEZTET 2)
B O e B LW E CBMEERTI ALY, iz, BUTIRNTIE X 35EOREN
FIRBFEHEL T e LT, EfiLuoRBicis T3, »od Rils b,
220 Mo 11~12 kg/mm® OS2 T2 B BHTFMARICRING O, KEZHOMD
FHTHNBRC LD 2 HFENRL DA, ROBINC L2 THHRMTORHBH BHAET %
e Thdb b5, Bk, ToORTHEHEI IRV, NI OGN CORRF L FE
BRUBERLTWD 2ELDLND,
§4. HEHNFRAOCBRFAICETIER
COFECHE LR, MECTERISTDHEICD W, EENICE T, R X % 50
RhoBEckEwTh, Ao enidbhad, Ticbb, HEHRCEEIOMECERSD
DOTh, FEHFHLCoWTE, FEHCEDNLI T L, RFER, T Coxkeilb,
RT3 2 WIS G bR BISIRS L URMERIRS, e tBE L, Thbok
MR UM BRBHEE R T L0 Th 2,

V. 88 FE

FHEI LA 2wC, B0 X 28WEDT ; SRS Ol 3 & 2Rl Tt h 2 ho
WG 2 B2 TR, B2l Wo T kD, =R on <Ll E % b iag
P2 ol 5,

BR#lidf s vk, BREAUT ORI OBELHERT 5L, ROICE53HGOF R
WHBTRE R 23 F v, T UG, WHMEIR B b TCn 505, —FIRETOHEIT X v 5L
B LT b, COFER—RC, EOCEHHF0EaEHNOEBEORORIR WD, Lok
WHC -5 2 RRPMECIR 2 2dCHH D, Tinbb, HWKITRABOREC ST 2H TS
DT, NI VRETHE, PRVEBIBECTWILD, L B8R X BB TRb 2T
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b, FIERISTOEE X bk, BEO
o | ' HIC DT b MM 2 21
%\\V‘ BB Ch b, T NN & Cols
) ~\\wwm1 Tl 2 A T35 13 10 & 38 18 [ % b
10 \‘\ - BT Lz 2RI OTTMIRS, b
7 ‘ . DA, T OBECIE, SO BESTL A
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W e ot
.

[By Fension] ] Loy UCHIRINTEM o &,
B2 R o 5@y, EEICH
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i, foB20H»LHR3 & & <,

GURIMLOBER—ICHRT 5 e BLCE 55, —FERIENT, FREIOSBE X0 L 1%
R BTS2 2 21k, TOBAMMrLRONE 2 <, Y OGao ARGz s
mnwz b hEELC, FEY

’,_ f- i ¢ § L] - Il |
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BRSR A Ads XOURARA D WE A A B K CHR Y I© X BB I A2 1T 70 e85 B, IO
GHES IO X & ORMT, JEHICRBIRMCIIT U, BRA 2 RS R 520 IS 7 R ihis
%%MKE%L,_ﬂ¢DﬁmﬂLmWﬁm¢m%mﬂ£1aﬁﬂmﬁﬁﬁﬁﬂ%wbﬁ(ﬁ
EERBD, — I BEA Crk 5.1 kg/mm® TSI AR 23 b e,
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IR O IS IVEAC BT 5 B 725

2) BROBETREANMBTONCL & gk A FRBETEL DN, FOEANBEFHEIL
i 0 R DB R LT B, b, BEFk-Cr, R@REILT Ol TR as
PABRBDLR, DT DB EE D THEME, b5 &M GEUTENCH L TR 75°) &

BH (e UTHTEE) 27D, Hive, W ofRoEHens

Lo Ui b, SRR Crsiiin ) 2° 11~12kg/mm® ¥ CRGADHE D ILg 2 A &
R Tl NE B T EAL 2 % 28, %@ﬁﬁ@ﬂﬁﬁ@ﬁ@ﬁﬁ@@m,;ﬂ$m~%°
DAEETALBAIR LRSS, 10kg/mm® M LT, S CBHROBRE L, moRE
ARRmT A, L LT, BR O T 40° ofmB e b, chuk, FlEmTH
DI &MPIE T 0BG R & LCEHIh E,

3) THEITPRICVEMO B& & T 5, Bidib TR b o5& o ikl R B E
THR L, FHRMTH TR, BY oRE0 FrMRS T T8 B 5,

PE0 ThBEAB O Y& ic i, SN LM B X 2D Bsliphic o w Tk, e X 5 55HF
ISR BT CORERD 7 AR AR REES © LIS,

LD, RIFFECBE LT, wWHWS R HBERE R ot KBTS iR s 2 E
BEA S IR, FRC G o CERITA N U & 0 fe TR E L T, 7o b NI MR E D
PR T 2 TE B,

(A7 82 2¢ 4 § 30 [H321H)
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= B 1

X 440 X 305
FE 1 RSB GIHnIi) BHE 2 AR (sh)

{b) X 440

BE3 WM I #&
BIiRIG 77 =41.4 kg/mm?
MR R =6.5 min
(a) BEIK
(b) fbDHNEZ




P H M g I

BEHE 4 W T #

BI8E)G 7 =23.8 kg/mm*
B 17 5 4 = 20 min
) BELK

F LR (#7)

Hlowsil
W5 B D —RER (d) X 440



H ¥ px III

(a) X 440

(a) X 440

(o) X 440

BH 5 moo #
B3R5 =16.95 kg/mm®*
T b7 R Y] = 25 min

(a) REMITOMEHBH BEE 6 W T #
(b) BEBCRBE (ChE & CITHsTE| BI85 71 = 9.68 ke/mm?
DIFEBAEADOHITITEN) % W7 5 ] =60 min
BN = nm
(b) A—eaH

(e) MEAEMEH (a), (b) DRED



W IV

EE 7 W T #

73855 7 =8.87 kg/mm?
T T R %] =107 min

(a) BEOEGHER HARRT)
b) BHEIK (HlDBZ)
c
d

{a) DK )
HRERHEDILDY

{b)
(e)
(d)



(b) X 440

(c) X 440
E&HE S8 W T # EHE I W o x #
BIRI5 1 =4.16kg/mm? BI3ES5 71 =2.06 kg/mm?
WM 5 i = 151 min 1 07 5 5 = 265 min
(a) BEIKA, HBRHASL (a) MRmWAREX

(b) ALK, BBR@HEDDH {b) MK
(e) HRMOKBE



(e) X 140
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EHE 10 I T #M

Bl 1255 =0.509 kg/mm?
B M B {1 =480 4 T ik

j (a) O#K (BEADMRT)
) AODOHEMERRR
) (e) DR




BEE 11 4 s #&
FIHRIG S = 18.75 kg/mm?
WS = 22,5 min

X 305

TR I12 & &
\ BIRIG T = 17.12 kg/mm*®
iR = 27 min
\ BEIEKZRT,

FER13 % # ¥

I

B8R/ ) = 8.98 kg/mm
B WiFeE = 110 min
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Mk VIII

FE 4 H & X 95 BRI # # # x 805
B8R 71 =6.7 kg/mm? B3E)5 /1 =5.24 kg/mm?®
R B =192 min RE U HF ) =333 min

X 805

BE 16 5 # #1
Fl3RIE T = 8.865 kg/mm® T F ) = 623 min

BE 19 B # # X 805
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FeUTREHE BERABHBMNDD)



i M IX

BE 17T B # M
iR = 2.87 kg/mm?
TR = 1364 min

% 305

BE 18 M # #
BIRIH /) = 1.876kg/mm?
WM = 1640 min
EHREIRABHETHL T E2RT,

I
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x 140 (e) X 140
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BE 20 i 1 #
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H 0k XX
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(b) X 440

EH 2 Wm T #M
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(a), (b) i EBW» L HEFL BE,
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TEE 21 I T #
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(b) iX (a) DILAFBEL b OBEBARR
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X he X

BEAE 4 W I #

B ST =14.9 kg/mm?
WS =58 min
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The Results concerning Readjustment of Industry,
Commerce, and Taxation in New China

Takeshi Miki

Abstract

According to the statement of Chinese Government, the essence of readjusting
industry, commeree, and taxation which have been carried on since June, 1950, lies
in safeguarding the leading role of the State Economy, while this has allowed private
capitalist economy to play its proper role under the leadership of the State Economy
and in lighting the burdern of the people, safeguarding the financial needs of the
nation.

Under the policy, such as in agriculture, the rate of grain-tax was reduced from
17 per cent to 13 per cent of the total income of farmer in Newly Liberation Areas
in summer and autumn, 1950. However, there was the unequality of burdern between
farmers and other tax-payers. The unequality was not readjusted.

The present writer has systematicaly analysed the results of this readjustment
in detail as well as possible on the construction of Chinese Economy.
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H bl b BEAENEIALMFROFE, TEMROFAES LOCEEHEEFHEFOFTE LY,
REALBEROTBERANIEZEOTE L AHOTECLRZ T IN DL 2 W5
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81 FEE: BEhaEepEdEa®dWms, —LAOFEAHTTHRA

220



FRETS T 5 TREEHRI & CBUNEBORR 739

LCLOBEIZRIEL, METHOBERHSEE LA ERET L0 Th 5%, HiE
B X ORALAERE & b A RHRAT 0 20555 0 BTG IR S U . © O e b R ATIE
FIEEGRIAARR] & 7e ) BHOME Ch o #H-a R EFETcEd Lie, SbeEf+2
—H THERE, PTEEE WEORTHI: BREICHT 2HE] NAMIN, BEl
AIREBEITCEBRIAREREEYERL, o PEARSITRBRCEEIT ARSI & o
\t%%RLkolhﬁ%d%”iﬁi+ﬂH,§%ﬁﬂ%m#%ﬁf v, HEK, M, M
B, Wk, Ao SEMcRT 28R d & k)R GREE — G DEGIAPEA
&ﬁﬁw%#§ﬂ,%ﬁﬁ&’ﬁ@%k,ﬁﬁﬁeﬁﬁﬁﬂéﬁf,¢L%Aﬁﬁ§ﬁ@ﬁﬁ
WAACEHAIN, 2L CPEHARSIFRSEMRORANEHEHL LT, ToEEO 2
AT s 2 2o b, BEHHHEOFEmARILS U,
(6) BPOFEE

HEFHR CRCRI R SBORNA G, WEHIRA OB & EH O BRI X SR ofd
BICIHA v T~y VAT X 2T HE T Ok, BUNOHED, To®EERREHL U G
B OARAT, oLk, BRMRZEFZEOFECEE SN AP Lo fF & §iiz b
UG, BiEEAL, AEAMEAEEREEH LI 2T 50 Th 54, T O LY EH|
i, M—EEME IO TR E RIS 2 2k,

%

B

2 5

Eﬁ
s

Bfi— A — i, BlE—— R Z R ACHARE L, AROBLEL T L, BLHIAR
B L OEEOTERMFLLT, Bkofd, SHAREEA L5

BER O R, HBLOPHE, TR, SHPhoRiiasl Ty, BilEH
B X oT, BHEBRCHRSIBES LD T 5,

L2 L, CREBEAER, BEMAETH, Lo THERN S 2B Mo w T
ZirE, TemERM L 2 Linw,

HEMENTERLE, FEZ T AR T 50, SROMETHII N WE BICHER X
R D, BEOEEE, Wb BMIEESTHD T, FEEERO BRES T <, W
FRERL, BB, NEEREN, RPEEFEER, ToBERESsToMSc s AR
FHEBOEETH DS, Lo CHEBRCO ABEERAREIID o L& A0 ic
T 5, AORK L, FEEBROMER—~O%KBTh Y, FHEUMIiiiHorRD S5 2
oMWMA«®w%@¢§M%,?”rM MOBBEL D UD LWl BLho A8 2 v
Y oY AN G AR S G AR A

Ui UTa s b SO ThE, HEZTRESBN LY, BRIEETERL Lo,

32 MEARSET: JHEISTRARETREE
33 MRARBUNEBRMERRS . SMEEIEEME —AAOE+ZHTREA,

(221>



740 S #

11

HiE AL, DREREECKEY B [REOEAERMHN] b a%, NEER, RIEE
KA NKEEFRER L5, cOREOTRTCOEBETIE, HeEREGORE L Aitsh
DTHDPD, Lo THBE BRI CEEFHOARTERET, BREEATHRT
Ao GG S B RTEE LW,
—AESEA RO BRREERC Ly 2 ER, o2 HEA-HY, -1l =%,
P —H~— A% 2 FHEA Tl e s, L, WS, #db L, Bom, HEE, SE o0,
VWb B BRI S W T %, PIREKICE W T— A%, REFEE—I-A % THORY,
KFRCH-PRARBEN R OR, FHKEEEHOFRREICERSD HcDT, kD
DEKRCHEEABOFICAR T b0 v ) 5, — A HOERER R ERKIR =—%,
FIRIKX —1%, ZEFH—% T, BIF 2 RE L TRERRY,
CAUCH UTTIR R, RME ol —WRBc X 2 BH OB, BURDHITY, Abis
OH L, BESFoBnC X oT, WEE 0@ bt %
den, K hid el TREREAENIEEo ZC%, ARBFELTRIAD 0%
ThHEWH, MED 0% 2 BIFAD ~O% Ca— R LT IR ER AR LI LTS
CEHMOBWZ EHLNTH S, Lo d o X, LrEZEdloRH %8R
f%éom&Maka BRCEHEINDLOTh L b, BROZFEWRAI L THESR
BEOHOHER I bR E b, — A ROEEMBIRFHRC W T, LREERIR
ADT AW%,&Eﬂww%fhéﬂ,17?&Lﬁ%h®&ﬁﬁﬁ€%%0%k?ﬂm
TEEROERE R L% BLEINITES D L LTw5, LOEDH LR ERL O HEUIR
AC LD D HREMEO - —% (AWM= 2%) WEET SN Tw %28, FIERo S i, BE
PLO B BEHRCEL L IR,
DICELHHOBABRLPBRICE D TER LET B b A0k, BHEEMY S L
HAEEY L OO Vb ® D HIREN 2 (schere) T %
ferzid, chik B TRAEKROED Th 5,

19504233 | 1951426 A 1952 45 12 B \ 1954 4E 12 A
B Wi e W 100.0 ‘ 97.0 87.0 88.0
B 100.0 | 86.0 93.0 98.0
|
TSR 100.0 | 1002 80.0 82,0
e 0 0 % 35 100.0 j 110.0 86.0 84.0

34 J. Stalin: The Right Deviation in the CPS.U. (B.), Works, Vol. 12, pp. 52-53.
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The Solubility of Ammonium Phosphomolybdate to
Diluted Nitric Acid —— Continuation

Kozo Ueno

Abstract

Ammonium phosphomolybdate, prepared at the temperatures of 25-65°C at the
intervals of 10°C, respectively, and the samples, immersed in the diluted nitric acid
(2:10,000) over night at room temperature, proved to be identical by the X-ray po-
wder method.

Thus, we believe that the difference in the solubility of ammonium phosphomly-
bdate, obtained at 25-65°C, to the diluted nitric acid is due to the difference of par-
ticle size, as we assumed in the previous paper.

We calculated the ratio of radii of ammonium phosphomolybdates from the
relation between solubility and surface tension, and obtained the results that the
radius of ammonium phosphomolybdate prepared at 65°C was 25 times as large as
that prepared at 25°C.

| A3
FELEHCY VYR ) TF VBT vEST AOWT VBRI 2 LTE, BHEY bog
2 R REEE (2:10,000) 3 ARHE L TH B 2 IRECEL, BB T YEY TT Y
B 7 v ® =7 AHEEER (2:10,000) \CE T B Th S D LH 2, HIERY Ik W ChYEE (2:10,000)
I 5 HME YT, T ORE 25~65°C o ERIF CELR L2 E e 2w To, i
B AEBRERESH TERLELOOFINNTHLDL b2 RIML, 7 v ke oo 1 F (L2

il

DB L U 2 von Weimarn o Lo T, EREENED 2 LI X 2ThT v T OR
FANRARY, LOMPBLLUCHBCNTIEMEOZE AT S0 LHE LR

1) L¥: sTAWEH, 1, 787 (1954).
2) Hem-gul RS 1, 197 (1952).
3) LW: I KB, 2, 147 (1955).
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s =strong, m=middle, w=weak, v=very (" T3 ETEOBRIZ2EDT)

[ = I I - gl

I ZFRFOREZ

M. L. Dundon &% 3 MR LT,  FETRD & FME & o BICmK o B &R R

DT ERIR LK,
5) M. L. Dundon and E. Mack, Jr.: J. Amer. Chem. Soec., 45, 2479 (1923); M. L. Dundon: Ibid,
45, 2658 (1923).
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1. 25° 35% 45° B5° % L U 65°C O KRIEClEb i ) v E ) TF VBT v E=T A%,
o nbd 1 BEET 2:10,000 OREIC 07 Lim b DI onTh, F0 X SH 5 HEe
BB T Mo %637 {, Hanawalt 25 X S K& CHT Ll e 2< U Th
D, HOTYVEYTF AT vE=T AOREICKT HHME DR, HPERORE IO
HENITH &5
2. BELMEORIVEITF VBT VYESTAO DD, 25°8B L 65°C ook T
LR A, BORE R REES E OBROMEABEE L, 65°C TRk T 0B RE R 25°C T
PEote ki T OB EOR 2515 Th B o &2 H DR,

Bowhky, V¥YEIITFVET vEST L0 XEHRTHOHRE 55 1 O O MEHTIC
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On the Selection of Bimetallic Electrodes for the
Potentiometric Titration in Neutralization III

Kozo Ueno and Tetsuhei Tachikawa

Abstract

The potentiometric titration of strong acid (HCL) with weak base (NH«OH) and
weak acid (CH;COOH) with strong base (NaOH) or vice versa has been studied in the
previous paper. In the present paper, similarly, the potentiometric titration of
H.SO,, HoC,04 and HaPOy with NaOH was observed by using four bimetallic electrodes,
Pt—Ni, Pt—Ag, Pt—W and Pt—Sb. The following results were obtained ;

(1) In the titration of H.SO; with NaOH, Pt—Ni couple is very good and Pt—W,
Pt—Sb and Pt—Ag couples are fairly good. An inspection of titration eurves shows
that Pt—Ni and Pt—Ag are similar in trend, on the other hand Pt—W and Pt—Sb
are similar too.

(2) In the titration of H.C.0; with NaOH, Pt—Ni is excellent. Pit—W, Pt—Ag
and Pt—Sb are fairly good.

(3) In the titration of H;PO, with NaOH, it is shown that the first end point
more clearly appears than the second end point with all couples. With the exception
of Pt—-Ni, good results are not obtained with the others. Accordingly, it is impos-
sible to use Pt—Ag, Pt—W and Pt—Sb for this titration.

(4) Pt—Ni couple gives the good indication of end points in all titrations. On
the other hand, the end points obtained with Pt—Ag, Pt—W and Pt—Sb couples are
sharper in the titration of H:C.Os with NaOH than in the titration of H.SO; with
NaOH.

L &

BTER2 s w - CIRAE B i X 5 REE, b bkl CRE)—3iik (T v e =7
R), GRHIEE (AT Y — ) U5k (BRlE) OB 4 Pt—Ni, Pt—Ag, Pt—W, Pt—Sb o il

%

* ENEMEECBY 2EE (WEE) OBROWT—hREE RE—REE) 28 1M L, BEg—
RFNIETE CREE—I9iEE, BB —RIEE) PE2W L, RRLERHEIWMET,

1) B, K7 SRS, 2, 163 (1655).

2) kB, XTI v 2, 227 (1956).
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762 I BF % = KT

BRI L T OB IR D CICE IR O TR 2 LicDTh 528, Fifitd Rlmilé
BEITNCEME Y — 7 —hilg, WY 5 —BE, Bk~ —B8B o SRR X B
D BTN THRBET D,
II. EBREBEELUHE
EEC I Uicwri: Y ~ 5, B8, BhER, BBk —i5 (BE s 2By, T r i 1 N¥
T/I0N, 1/I00N ¢ 7 Lie, E{HHABROTIFERTEO XD Th 5,
F: 091 mm ()< 15 mm, = & v 0.75mm (g)x 18 mm,
. 143 mm ()X 17 mm, 79 E . 81mm(g)X15 mm,
%727 v 0.562mm (g)x20 mm
WHEAHES L A ) — == 03 CTRLFIER, ¥ vt BEiicsEFeo
fo. WFEEER, BRE K2R EmETTHVe. BEINAMEHESOML 28 — 4~
(200m2) v < }THD, FRCEHERLRD QB (EHKCY ) PREIE 5, ¥
FEMMNERENREOR, @odml & 2icfiihy, BEHRECE T 01I~008ml & &
CAT Dk, HMERCHEICE ARAETEY — 5 —0E, WY -5 —BBoRESR T
—VT I VALY, EREEY S —BBOBH{IL T s v v T~ v RIS T S~
T IV v OEHRER U UL L, — B R 2R R Ok 40~50 45 -caii (202°C)
BN CITR D1,

i

III. EBRERELUHR

R AR B o TR B 3% (m V. millivolt), BEshiraft: v — 2 o # F & (mf. milliliter)

RbLLTEY, FLEBOAEB RCHULTLD + (77 2) 0B X BMEAR LW
RKPﬁ#M,HhﬂgEW—W,HﬂSbOM$m§ﬁ%@ﬁmO%%%?&
1) Pt+—Ni

Pt+—Ni fig O @A WA L OwiE Y — & —ifes, WY -5 —{Bm, Wity -5 —
BB O WML Figl, 25 X0 Fg 3Rl t 5 Th s, FFFigl 2 E5 2piHoN
VEY =& — RO G5 LR, wfPEY — W TR &b EMRRXET LR ICE T

BEBANEAMER LA, W 1IN, I/ION, 1/100 N 5400 0 #8885 5 B & a2 ba R
4 (4dE/4mi),

* OHE, SRPEBEROIN, /10N, /100N OFHRERD T L L,
IN: NaOH=1100 H.S80;=1066 H.C:0;=1.082 H,PO;=1059
1/I0N: NaOQOH-=1.080 H.S04=1.060 H.C.04=1.073 H;P0,=1.052
1/100N: NaOH=1.076 H:850,=1.068 H:C.0,=1070 H;P0.=1.054
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Ha30, - NaDH

763

@ _HeCll = NalH
;_——,-'X/‘,x xsz:-\&\—o—‘
40 ) EW
\ #
A‘i‘ “Q—DW N
R ——— 8 )
et [N
2 = ~—o—{IN
W 20 y k7 ——x—— (0N
) Q‘;’ 2ob
a 10 20 30 40 50 40 0 10 R 5 40
—NaOH #H T % (ml) — NaOH & T & (ml)
Fig. 1. Pt+—Ni #E i Fig. 2. Pt'—Ni &g
1N 110N 1/100 N .
160~200mV  60~100mV 20~40 mV TN
, , ) T O HuP0s = NaUH
WY - — BB oML HEE RS 2, . \\\
1IN, 1/10N, /100N &3 & b Lo \§
RicLTwa, bbb, INGEECLHE 2 4 '
oS ORORIME L CEMEKEC B —a
L, 8HO I~2m) BWESRSER 2 m 0 e @ g‘;\&\;
NEBABCHT L, Qs TRAER S
20
EACRAR UL, %7, I/ION, 1/100 N &% 8
—_—— (N '&\O:XQ\\\AQA‘\
WOBEEEY ~F W VRN T RERS MY, | o —
Ibmf sk BEEe L, ENBBRETEY W
Bine 2 CBREEEFLRACE TR r 0
MEMBETETR L., E0oCZEmERKE
ATV ] UG A 3 M S8 D 1o o 3 T S8R e P 0 10 20 30 40 50 4
IO A O Clias $E 5 A oL T R R 3 NaOH B T F (ml)
T %, Wi INI/I0ON, 1/100 N Z33 0§ Fig. 3. Pt*—Ni @52

MIC 3B 5 BAEALE AT (4E/4m)),
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1N /10N 1/100 N
160~ 150 mV 80~ 100 mV 16~20mV

T Y — & —~ BB O A BT D, ZOMEOERE—, =, BICEIRRAR
505 BB LXOE P RAniiE LcREbh e nEEFREaELRR» Ok, Thbb,
DB ~SHETREESCETL, F— P& CRYREMET 2R Lk, i
DR LT e 2 wilidETL, HBOEIP A CREREMNE Lic, &k, B—FH
HC IV B AR VIR R RS HEREDRE,ADE, WICIN, 1/I0N, 1/100 N %7
D, BEIUTRLRK B0 L BETEA L L R (4E/dmy),

AR
v 1N /10N  1/100N
H.S0; — NaQH i 30~40mV 10~20mV 10 mV Hi#
- _Ozobg7RNalin
< FFRE
E iN 1/10N 1/100 N
WoopTmmoae 10 mV 5~10 mV 5mV
. X ZON
! e
& 2) Pt*—Ag
I |
Pt*—AglO M & E Hwiif:y — 8
20 ——a— [N
— —GEE, Wik — 5 —B, LY - —
ﬁ@w ’k\ B o L e gk =R Fn Fig. 4, 5, s X F
I Fig 6w RL7X 5 Thsb, Figdi s,
0 &
Wo 26 30 60 &0
—— NalH r% T % (ML) HJPO4—NB.OH
Fig. 4. Pt —Ag @R —
‘é 400;
~— 2 B
H2C204"' NaOH - :\O\\o\ \?
X\K\
\
——a— [N
———— OIN
—x——{_0IN Y
-100 v . y 0 0 20 30 40 50 40
20 30 10 5 60 - <
T T 2T — NaDH % F ¥ (ml)
Fig. 5. Pt+—Ag i Fig. 6. Pt+—Ag iR
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RTOHME Y — & —HOME 2 BB Y —SETESME 2 b @lXETL, RALBnT
BEBNBETA R L, WCIN, VION, /100N &5 o i fic st 5 RSB g e w
(4E/4m{),

IN 1/I0N 1/100 N
20~30 mV 10~20 mV 10mV 5tk

WY s —B8oYs, Fig bl vy dsk i, WiEY—5— Eja@ﬂm%i&ﬂ%é:fnﬁ*ﬁ@
Wr R, Tinbb, WHEY VBN 2L EBREETLRALE W CESEMET
B i

wA Lz, PO 1IN, I/I0N, 1/100 N %2 7 © & BT LBEEMREAERT (4E/4m]),
1IN 1/10N 1/100 N
80~100 mV 20~40 mV 10~20 mV

TR Y —F—lEogd, Fig.6rvasl e, Prr—NifkzEREZPFRIATEDR
TH—, FoREoRFEb L, B 1N, /10N, 1/1I00N g537m & SHET 5 ¢
EATERY, BIPIE B TEEEL D2 X e 0BRSS i, TSR
BT S5 01ml &b OEAEE NEF MO TR LI LT 1~2mV BE O 2% CREBIHTE 2
et -y, ZPEEERE Lo iR /S ok, Wi IN, /10N, 1/100 N %75 ©

T B D igE R 226 SR (4E/4m)),

~

B — A B o S

IN 1/10 N 1/100 N IN 1/10N 1/100 N
10~15 mV 10~15mV 10 mV #i# 5~10 mV 5~10 mV 5mV §itk

3y Pt+—W

t—W B O Rl @ 2T H U eifih Y — & — 58, Wik Y — s — 18R, WY — & — R
DHEMEMBLFig 7, 8, mIXOFIg WL 5Ch b, WY — ¥ —iiio 54, Fig
TEDG5X5, WEY —FlTEe BRI T L, #0101 mel §ic s

TABGCETY Uree RIS (V003 me) 23 Vo 24 e B RARKE LR L, ¥
b, TN I3 T 30~50 mV, 1/10 NF&TEIC 354 C 1 10~20 mV, 1/100 N 57 1%

SmVAffEoERETEZ L, WO LEE Pk ) P ETa2RY, oo BRARSCk 5, i
ARENC X AR Z R U A B, BRI T A B Ao e S L e, AU LT L

IO INBEREO B G3® ARG % 4E/dm) X 0 %8810 dE/dme (BT © sk
HOMMOMEOR: & Z Yo Tw 5, 1/I0N, 1/100 N % Cliik S o dE/dm) 3% 55
DEi LD REPD, FAHELIN, VIONER-CHEE T EN L ms i Tl LA L,
PUROGBICE T Uiz, Lin L YJI0ON o3 iz TR w20 F $ /M0 25 L, WICKRAT
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Ho (0~ NaOH
i H.S0s~ Na0H a )
o Rt
N Ejmkxa =& A
C T
;; 400
o Hap e N
——o—(IN
—f— N~ ———x—00N
\‘@m ——x‘gglhlfl w
%
I w
0 0 20 ) y 0 70 30 70 30 @
— NaOH 8 "F #mt) ¥ e MaOH B T B (ml)
Fig. 7. Pt*—W s Fig. 8. Pt*—W ps g
#B1F 5 IN, 1/I0N, 1/100 N #5050 B
fi B L& R+ (4E/4m)), &0
g s Hs P0s — NaOH
1N /10N 1/100 N E
20~40mV 10~30mV 10mV %% M
WY~ —BBoY4, Fig.8 kv w
s o\
LT EREUDHEMEY —F VY ERD \
. - . . N o
b CHImT 5, Finbh, INggE © s SR
DBy, AN 0.6 my T, 1/10 N g Y
TUREORAT 2~3 me I, /100N yciz g%~
YT 10~11my IS & CBAL L s =
OEEREE UCBIBIIKE ML, &k
WTEREBEMET 2R L, bbb ; - m = 40# 3
C DIEO M2 2 T Y = 7 g )
TR E HOBER UL LTw s, KICIN, Fig. 9. Pt"—W &g
/10N, 1/100 N Z5 O #8815 5 B @B 204 5+ (4E/4mp),
1N /10N 1/100 N
80~ 100 mV 50~70 mV 10~20mV
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HEY — o s, FigdXh o s ki, toREEIPREEE PR T E
i, AR R B A RS, FICE SR RA S »TRE LY, Tiabb, IN
WIRD 5y, WY —F W TEENE 2 CEMEIHAETL, B FREcsnwihd RE
S AMGBEMET Ui, PGB Y M TEN 18ml it miie U, HUBEME EHL
WrEN0OmLfrE CHOREAERD, DB EFrE Y LE PRSI EL 2, BoP sk,
TOFFMTER 40~45 ml i CHT L, HoS2BE e UCHTEME B LA, 1IN,
TIONFE O B¢y, & INFRKO BH e FHE T RN e & $ CEMEABET L, H— PR
CHE L, ERPRIRETR IO mL MR OoBMN RIS Lo EWM TR L bR T
L, @i e, PREBRAETTETER D BT R Uiz, RIEE—,
o i 3 s TN, ION, 1/100 N &l © J e liAas 2 a8 (4E/4my),

B B R
1IN 1/I0N 1/100 N IN 1/1I0N 1/100 N
5~10mV  5~10mV  5mV #it 5mV Fit% 5mV #i#  2~5mV
4) Pt*—Sb
t+—Sbii @ fl &8 & H 22Tk Y - & T, WY~ — B8R, EME Y~ — RO

HE AR Fig. 10, 113 J o8 Fig. 120R L- X 5 ¢h %, Atk Y — ¥ —ifif o %4, Fig
10 X055 x5, Ptr—W o il LcfF 2 W CENEZ R LU, Thbh, PU—WigRX D
HFRC HEIL 500 CTh 248, TMY —FHTE e & R EN TR YL, #40701 myg
MO CRAGGCEAILET U TR WO A EM LR 2R L. dbb, lo
—W D5 e FR S O MRICEMN BT, RHFOZE S0, INFERICH W T

sty B AE/Aml S REHT O 4E/dml X v x ., VION, VIOONFERCRE e s g %
AE/Amf GRERTO dE/dml X D RE»oh, FRERBC I AESREMR RO
Liz, #HBEINFRERCIH TES M tLCETe3ro ¥ L L, VIONZER TR
el iE AL LTI U, —77 /100 N U o Sa i #e fl ik b i Wl i R 5L,
Mbm<BET LR, wIelN, VION, 1100N #7350/ Sk i 2 @ B 2 L R4
(4dE/dm(),

1IN /10N 1/100 N
20~40mV 10~20 mV 10mV §i#

Wik — 5”‘——1[%@@%{_}, Figll X v 4 % oo

b DG L FTR O Pt+—W i & BB o
BRIk Uic, Tistoh, INBEEOHE, RUDTEY ~FETEEMNE 2 HCBENMEBETL
WTRV20mL MEA ECFiv e, ToO8ERIEE LEC R, BAM2me X DBT U TRA
BV CRB R T R R Uk, SRR (K50 5) 05 ml 2RI e LCBiLILH
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w w _Hale0=NaOH
o= HeSle — NallH
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‘M%b ﬂl’ix
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[ ®
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Fig. 10. Pt+—Sb il Fig. 11. Pt+—Sb 7 dik
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= bR L L, 3T B 40 mi P % R
w LT e A L, BURER T LRI T
wf T ey, Rk, HOABEMTE 2 & b ICHIE T
i
. 75 A FEC kA UIs, 1100 N o 4,
R
T BT R 10 my I R BR L, Bl
—a— (N s .
@ s o WREET L. #RIC3 » CRET AL T R
: Utc, SRV T RN 2 2 b Rk
Fli, ¥z 1IN, 110N, 1/100 N 554 0
Fodic s B IRE B LR R T (4E4m),
* 5
O inw s T IN Y1ON /100N
Fig. 12. Pt+—Sb meihs 30~50mV 10~20 mV 10 mV

TR Y — B o gE, Fig 12 X 9 #a 7z

Meinlmmh e o tEbih ok, Tibb,
MAETL, B EMTEF LA
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TR LR

- LTz,
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/10N 1 IOON“}(fﬁqujﬁ [ ’C(i /f\[4

ECHEMERT

ety —a

BRI owTRb 0]
THEY —~ S TR e & R
. DB TR A LS, TR
R LR RS Y & 38~40md [T E R
BTREENE 2L eBETL,
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BAEFBERCR T 2BE WERE) OB DV T—HhREE (83 %) 769
BAET L, F i s s CeEa a2 e n x4, i moEbhihrok,
B REBREINBROSBE LB FRETF Lo $EMIBET Uiz, 1IN, T/I0N,
1/I00 N &AM 0 5F— i s X U E R e i S B 2w 33,

B — iR B
IN 1/10N 1/100 N 1IN 1/10N 1/100 N
5mV g 2~4mV — 2~4 mV 2mV —

S R ew o, SRR, BB O SE Y — S X B B A A WET Uz as, B
LD B EMT I BT 5 Ptr—Ni, Pt*—Ag, Pt*—W, Pt*—Sb D&% Lg% T 5%,
FRls—3r: Y — 7 3R T Ptr—Ni, Ptt—Ag = Pt+—W, Pt+—Sb » 237 R U4
&S o TE D, MilgeorPt—NUEE 1IN, 1/I0N, 1/I00 N &5 & b i fic ki 5
AdEAmf 73R & L, s s T Ptr—W, Ptt—Sb, Pt*—Ag oflich o, BEE-—TTE Y
—~ SN, EHEE TR RS cswTHEEBE TR ok, EREEEORE
X Pt+—Ni, Pt*—W, Pt*—Ag, Pt+*—Sb oliiC ot BTk Y — & 5 8w T,
By B, BEOLFASD 0% WHAAY L EIF Rk BV, F i
S PR L DB e S & UtHlb i, PELESO 5 B Ptr—Nifiaidgd L <, &
IR A &, oMb B0 2 BAELEME KE o7, DT Ptr—Ag, Ptr—
W, Pt'—Sb Qg Ch o, Pt'—Nifgich L TiEs o, INFERMIMIZzoFRGR R
Lo NEEA TR S o, NOH.H. Furman & G. W. Low® % 4 W—Ni g4 L T
WERT R ot BEREEE SR (dE/dmE) &b e 8 HE E —H Uishr ok &~ Tn
%, Ni, Sb, W, Ag RO FHREYAREWCHELET 5, NI W (R EZFEEEH w3l B
MR X D S, ¥ WIS B CaREE, B8O B 0858 R vz Ni 8 & [k R e
WD B S A, BB O BHC RE B RER ISR oM E S Rb e B ETh o
7. ShETEEE, B, BEBoMEoR, 1IN, 110N, 1/100 N 450k 2 415 U o Ba i

THM X N0, RAATRY 2~3 ml (Bl o 5B d) cRARE < ok, 20 At
DR EMEL Cohle, AgBTEEHE L & 2R SBE L2, LirL, ZoME
AN CH S o, SBosrew s et b,

IV- L=} Eﬁ

DEoEBRGERI VRO LERNIN S,
D #lEE—5t Y -~ #E o8 IN, 110N, 100N ZE - v d P —Ni s 3 &
<5 PV TP —W, Pt'—Sb, Pt'—AgOIHTH 5, o, WEMRO X5 Pt'—Nj,

3) N. H. H. Furman and G. W. Low: J. Am. Chem. Soc., 53, 1310 (1933).
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Pt*—Ag & Pt+—W, Pt*—Sb &3 Zh 2 i U2 & 2T w b,

2) BE—WMEY R s Y T ) S AR PU—Ni A4 1N, 110N, 1/100 N #3
WEHEDL L, D TP —W, Pt*—Ag, Pt*—Sb 0li<T5 2.

3) BEp—UTPEY ~ #HEICE W THENRE RS b RS SRS X b Bl
Bbh, PU—NIELRwCafd BuERadshd, oo = ﬁA@mu@mEKV
FEHPEHEORCEZ DD

4) PN ZHE TR LR AE bz, 0 Pt—Ag, Pt*—W, Pt*—Sb
TRV — L Y — 30 X 0 BB —TIE Y — 7 8 O vk T B 1 B A Y (4E/dmy)
MAEFL, TWEEEERL fvo

([EF 82424 A, HAMERE 10 HaHH)
(AFD 82 4F 4 3 30 H32HH)
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R W I Z2 [ 12 AT A Bimodular & 2 v o2
modular @ ¥ O % 5 BERIZONWT

& B o F

On Relations between the Bimodular and its Norm
Modular on Semi-ordered Linear Spaces

Koji Honda

Abstract

Lyr-gpaces are additive modulared semi-ordered linear spaces. L

A-spaces defined by C. C. Lorentz {p=1) are thought as lower semi-additive mod-
ulared semi-ordered linear spaces which have the norm modulars of some bimodulars.

In present paper, we have showed the relation between the second norms of the
bimodulars and the second norm of the norm modular on an universally continuous
semi-ordered linear space K. ‘

Furthermore, assuming the finiteness and monotone completeness of the modular -
m on B, we have proved that uniformely finiteness and uniformely monotoneness of
m bring those of the norm modular of the proper bimodulars m respectivély.

BRI B\, FH R 2 00K TSR R, S ki bimodulay, proper bimodular 5
RINFLCERDILIDOTELRS R 10 J Nk modular % F3H S, & OF T bi-
modular & / VA4 modular &R EM~<2FLHW LTS, DTCHEHAT 58S, HiEn H
Nakano [1], {2], [3F .it2 %2,

i

II. Bimodular

2o PR AR I B, S LolEEk Mz, y) (xeR, ye8S) BNR OS2l TR,
bimodular » VN5,

1) H. Nakano: J. Fas. Sci. Hokkaido, Univ. Vol. X1I, No. 3 (1953) pp. 87-104. = ®#xCid H. Na-
kano [1] %5 325H T AT %,

2) H. Nakano [2] i Modulared semi-ordered linear spaces, Tokyo. Math. Book Ser. I, Tokyo-(1950) ;
H. Nakano [3] & Modern spectral theory, Tokyo. Math. Book Ser. 11, Tokyo (1950)..:
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772 A H #Z =

(i) +~To 0xyeS L, R Eomday ks modular T4 5,

Q) . Mz, |y + |vo)) = Mz, [y,))+ M, y)
Mz, By) = Bl M(z, y)

(i) ERo xeRCH LT, bHEKaBFLELT,
Mazx,y) < + (e s)
S BT D B
m(x) =V§JJ§9 Mz, y) (xe R, y€8)

TRFEIND LPWMFHH D lower semi-additive modular % S © /) VAL X5 M D J A
modular » 359, ’

R o M7 lower semi-additive modular m 33 UC, I modular ki) %
LB, WOMWERRLT 57,

IL1; Fava, SHEHKEL, BlalS1h5i,

Mz

lafm(a,)

M3

m(Nayay)=

v

I
—
1l

v
BT %o
IL 25 m B EFREL D, mEELREMTS 5,
L 3; m &5 TH DR,

ibae

la= 1, 3 lalm(@) < e

BHWE, Dava, BEKHECKL, Ao
m(Daya) S 3 fay| mia,)

DIRILT B

IL. 4; m 235207 BBy, modular associated space B™ & associated space B ru—3

ERN

DEOEND, KOEENLEGHICRING,

MEIL 1; SoHRNOLE TR WER YKL T, bimodular Mz, y) 2° R 1. T
O ¥PHFE 7 modular T 57D w:, Mo /v modular 4 F 2 BPETH L5, e SO
HMRROFRDIZIRTOERy LN LT M, y) BEFAZHEZDWE, LhZho modular
w353 5. modular associated spaces (%% associated space R v L T70bb

3) lower semi-additive modular OEER K m 25 72 5H X H. Nakano [1] 22 b iz,
4) H, Nakano [2]; Th. 86.9, Th. 38.6. Th. 88.7, Th. 33.8 % &H.
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ESR 22 A 5 bimodular & 7 b 4 modular DO 5 BRI DONT 773

E=gr=Rwe» (yl=D.

R 33 ERTCHNE, R Eo kBl monotorie modular ERTE S0 BD, FOkER
modular m © second J N ARROBICEEINDD,
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Logical Construction of the Theory of A Priori Measure

Yoshio Kinokuniya*

Abstract

In this paper, we shall logically see as to how the theory of a priori measure
was established. Notion of the destination process is introduced here for the first
time, and the problem of well-ordering is investigated from our special view-point.

1. Destination Process. In the previous paper?, I introduced a system
of axioms to form the fundamental part of the theory of a priori measure.
In this field, the investigations lie in historical accumulation of the intui-
tive trials and systematizational experiments, which naturally connect with
epistemological comments. In the classical analysis, we often learned that
the method of majoration gives very transparent short cut to deal with
the aggregative properties. Majoration is found possible when the measur-
ing of the objects is given in advance. But, even when measurability
of the objects is not sure, our constructive expectation for a majoration
may not be denied out.

If a set M is given and expected to be provided with a property
when it is proved r-measurable, the set M will be said provided with the
property 1 as a destination, or destined to the property P with respect to 7-measure.
If it is surely promised by the destination provided for .M, that r(M)=a
if M is r-measurable, then we conclude that M is r-measurable and 7(M)
=a. This process of conclusion will be called Destination Process.

Null-Measure Assertion® may be found equivalent to the axiom:

Axiom N. If the cardinals ¢, and ¢, of the respective infinite sets of points
M, and M, in o finite-dimensional Euclidian space, be found in the relation

S!)I < S[}Q ’
then the sets M, and M, are destined to be
i (M,)/m (M) = 0

* HEZ F M

1) Y. Kinokuniya: Fundamental Viewpoints in the Theory of A Priori Measure. Mem. Muro-
ran Univ. Eng. Vol. 2, No. 1 (1955).

2) Cf. e.g. p. 214, ibid.
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782 Yoshio Kinokuniya
under a normal system of point-dimension®, by which the measure of a set M is
written as m(M).

Under a normal system of point-dimension, the a priori measure of a
set A is given by the formula

(M) = n(M)p

where p is the uniform point-dimension (i.e. the uniform measure of point)
and n(M) is the inversion number of M, which has been defined to indi-
cate the number of the points contained in M. If the sets M= M,= ...
are m-measurable and R=I8,, it is destined that

(M) = (M) = -
and n(My=nM)= -

Therefore, if the set & is denied the determination

- m(R) =0,
it must be that
lim %(M,) = 63>0.

k>

So it may be Kdestined that

n(h) =o/p.
Thén, by the destination process, it is concluded that R is #-measurable
and ‘ m) =9.

When the measure 7 is altered by a non-negative general measure 7, this
principle may be generalized in the following form :

Criterion 4. If '
: R=n0M
deg!

91 being a set of ordinal numbers. The determination

() # 0

18 possible for a non-negative measure 7 only when there may be found a positive
number >0 such as
(M) >o6; M,= N M,

B<a

for each a of 9.

3) Point-dimension means the measure of a point. When all the points in the space are meas-
ured to have the same value of point-dimension, the space is said put in a normal system
of point-dimension. Cf. e. g. Kinokuniya: A Course of Radonian Calculus (1953) (this booklet
will be obtained at Maruzen, Sapporo Japan).
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Logical Construction of the Theory of A Priori Measure 783

2. Conditions for Additivity. ¥ be a simply connected do-main which
deforms itself in the manner
VaP ie NV=(P)
Fl 9
(P) being the set consists of a single fixed point P, and let us designate
the symbol

lim (V—P) = (IPD.
In the classical set-theoretical point of view, it was considered evident that
(P = void .

From our standpoint, each point cannot mean a mere position in the space,
but it is posited to be accompanied with its occupation®

((P))

which is defined as a sort of infinitesimal spacing occupied by the point
P to form a measurable volume in the space by aggregation, so that
(1P )y may be naturally understood as a sort of spacing quality which
may not be an aggregation of points, but is to be considered as something
qualitative not void. Let us call the quality (JP[), the atmosphere of the
point P by the asymptotic neighbouring ¢.

If a simply connected domain ¥V is contained in the set M and P is
a point contained in ¥, then we have the destination

T(M)=7(M-VY+717(V—P)+7p,
when 7 is an additive function of a set and 7, indicates the value dis-
tributed to the point P by 7. This is directly interpreted in the from
T(M) = 1M=Ly +7(OP ) +7p.
Besides, we evidently have
T(My=7(M—P)+7p.
Consequently we see the destination
TP =0

is needed. So we have:

Therem 1. In order that 7(M) may be an additive fzmctz'oﬁ of a set, it is
necessary that
T(OPDe) =0
by any ¢.

4) Cf. e.g. Kinokuniya: Fundamental Viewpoints in the Theory of A Priori Measure. Mem.
Muronan Univ. Eng. Vol. 2, No. 1 (1955).
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784 Yoshio Kinokuniya

Similar eondition is observed in the summation of r-measurable sets.

Let the family of bounded sets” {M,} correspond by the suffix to the set
91 of ordinal numbers;

M, =cM,,
ACx)

9(a) being the section of 91 with respect to a (i.e. the set of the elements
of 91 less than «), and

-R: n(M“—ﬁoJ;

the‘ right hand of the third relation means the interssction of the sets
M—M,. In case the measure is non-negative (and additive), we have

T( M) =r(M, M)+ 7(M—H,)
which leads to the relation
» 7(M) = lim 7(M . () ) + 7(R)
because 7(#, N ) is increasing with respect to a and bound.
If ' TR)#0,
by Criterion A there must be found a positive number § such as
7(M~—M,) > s for each a.
Hence, we have the destination that
T >5

so that the residual set B may not be a void one. Therefore, if it may
be asserted that the set I should be void, we may conclude by the des-
tination process that ‘

T(R)=0.
For the aim of the residual diminution (say f=void), the following axiom
may serve:

Axiom R. 9 be o set of ordinal numbers and the family of 7-measurable
sets { M} be uniformly bounded with respect to 7, then if
M2>M =¢ M,

and T(M—M)n M,]=0 for each set M,= €& M,
‘ . Beda)

9 (a) betng the section of 9 with respect to a, M is destined to be
T(M) = 7(5T).

5) i.e. a r-measurable set 8§ (of finite measure) exists such as
Mo <S for each a €9
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In the theory of probability, when we take the sequence of intervals
I,={—n,n] n=1,2,---) and denote by R the limit of

(—o0, o0)— I,

7 ?

the probability that a point is found in R after an equiprobable ecast is
considered to be zero, whereas

Prob. (XeI)=0 for each n=1,2, - D)

X being the aleatory variable defined as the abscissa of the point after a
cast. I think this contradiction is not a mathematical one, because there
may be no other coneclusion than

Prob. (X€ R) =
if we assert simultaneously (p) and
Prob. [X€(—oo, co)]=1.

In this case, the residual If may not diminish in the meaning that R is a
kind of atmosphere of the infinites. However, if we assert simultaneously
Prob. (X € R)=0 and R=void, then we should abandon the computation (p).
To consider each point of (—oo, o) as of homogeneous chance, may not
be of a natural evidence. If one doss insist on this viewpoint, he may
pass through only one condition that he introduce the new quontity
o=liml/m

which is not a mere zero, but is promised to make up the length 1 by
the total summation
@m:w-limn.

n-e

3. Measure of a Sum. In the theory of a priori measure the follow-
ing axiom is important :

Axiom M. If 7 is a non-negative measure and there exist T-measurable ets
M, (n=1,2,---) and S such that

MEM= SM,=M,, <. - =M_§
and if for any measurable set F, contained in the set

M- M,
the relation
T(F,) < ¢,
%S observed, where €—0 as n—oo, then it must be that the set M is T-measurable
and
T(M) = lim 7(M,).

(267>



786 v Yoshio Kinokuniya

In the designations of Axiom £ given in the previous paragraph, as
the sets M, are uniformly bounded so that the sets B, are bounded by
the same bound, there exists the supremum 7 of the values

(M) (aeq).

M, may be supposed r-measurable, if we promise the mathematical in-
duction to deal with it.

In this case, there may be extracted a sequence {Z‘Aiak} (k=1,2, )
such gs

limr(#M,,)=7;
Ay < dzys (B=1,2,--4).
If lim 7’(.M~,Z‘7,xk) #* 0
with respect to 7, according to Criterion A, there must exist a set & and
a positive number & such thht
N=I(M—M,)
and TN¥Y>6>0,
so that # may be destined to be
H(M)=o+7. (1)
On the other hand, it can be proved that
Hmr(M—M,) =0;
in the contrary case, by Criterion A the set
R = n(M—51,)
must contain a set of positive 7-measure, that is contradicrory since the

set K is void. Hence, there may be extracted a sequence ﬁsk (k=1,2,---)
such that

Hm (M, )=6+7

if (1) is the case. However, this is contradictory to the fact the 7 is the
supremum of the values 7(#.,).
Thus, we attain two destinations for the set MM, i.e.

T(M) =7
and T <T
which lead to the conclusion

T(M)=7.

Theorem 2. In the designations of Axiom R, if 7 is a non-negative measure
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which complies with axioms M and R, M is 7-measurable and
7(M) =7
7 being the supremum of the values 7(M ).

4. On the Problem of Well-ordering. A priori meajure is very dif-
ferent from the classical aspect on the measures. Especially, it is agserted
that any set of points in a finite-dimensional Euclidian space is measurable,
as far as the set may be considered as a determined one in the meaning
defined in our theory (i.e. it complies with the axioms assumed in our
theory). Next, if a set has its cardinal number to be really less than that
of continum, the measure of it is asserted to be zero.

These facts have been carefully examined and established. The foun-
dation of this work was one of our theory. In accordance of such special
distinetions of a priori measure, it will be rather natural if we may have
an unexpected result of assertion which may not be induced from the
classical theory of measure. An example of this sort is found when we
expand our theoretical viewpoint on the problem of well-ordering of a set.
The answer is negative.

Let us denote by it the set of all the ordinal numbers which corre-
spond to the respective cardinals really less than that of continuum, and
by #i(a) the section of Ik with respect to a(€ik).

If the set

E=110,1]

can be regarded as a well-ordered set, there may be found a family of
subsets {&,} such that

Moa~H,: a<f—->E,cE,cE
(~ means univogue correspondence). The set

B, = e E,
' Bem(a)-

is bounded by £, so that the supremum # of the values % (#.,) exists and
according to Theorem 2

wE)y=wm; E=¢€8,.
m

By the way, we may suppose in advance the ordinal number of the
set I, coincides with «, so that
W(E) =0 for each acik (2)

because each a corresponds to a cardinal really less than that of continuum;
then, by Null-measure Assertion (2) is directly concluded. So, we have
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m =0
hence, by Theorem 2 _
m(E)=0.

It is well-known that the cardinal of the set E is not less than that

of continum. Therefore, we may suppose in advance that

w(E) =m(E)=1. (3)
Thus we reach a contradiction, so that & may not be regarded as a well-
ordered set.

In this demonstration we used the fact that E may be set in advance
in the relation (8). This is simply verified if we take the viewpoint of the
theory of a priori measure. Under a normal system of point-dimension
p if E and E are found in biunivoque correspondence, the respective
inversion numbers n(E) and n(¥) are equal. So, the relation (3) is evident

because _ _
m(E) = n(E)y and #(E)=un(E)y.

5. The Problem of Exhaustion. In case of enumerability, summation
and intersection give the inversive expression for each other; i.e. if M, <=
M= ..M ,2>M,, =...=M, then

If one persists in this relation to be effective for the general case of the
family {M,}.cq, it is to have the relation

M = UMa<———>ﬂ(/‘7~—7"z):V01d, (4)
where M,= U M,
Bed (o)

9 (a) being the section of 9 with respeet to a. This is the viewpoint of
our theory and Axiom R is a mere interpretation of this formula modified
in the measure-theoretical style.

In respect to a set 9 of ordinal numbers, if the family of the sets
{M.} is found in the relation (4), M may be said to be exhaustible by the
Sfamily {#,}; thus we have the problem of exhaustion. Concerning this
problem, we may see an important distinetion in regard to the following
two examples:

Ex. 1. I=(0,1), 1;:L%, n—l

(1},

|8

:] n=2,3,8, --); then I is exhaustible by

Ex. 2. L be set consists of the expressions
e+ eyt ke, (m=1,2, ) (5)
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where A, A, --- are real numbers and the elements e, e, --- are considered fo be
independent in respect to the real coefficients, and the set L, be the set of the
expressions (5) restricted within

m=mn,

then L may be exhoustible by {L,}.
In case Ex. 1 we have

m(l,) )
n denoting the inversion number of the set given in ( ). In case of Ex.
2, we may denote by 1 an abstract correspondence to the inversion number

of a set on the supposition of a destinatiornal normal system of measuring
the elements; then it is evident that we might have

n(Ln+1_Ln)
M1 )
WLy =!

—0 as n—ooo

which implies

nlL,)
This relation is apparently incompatible with our intuitive presumption
for exhaustion.

If the sequence (e;) is not given as determinate, the exhaustion of L
may not be regarded to be sure. So, the exhaustibility of L by (L,) is
consistent only when the base-system (e,) is determinate as a total. This
is the adjudication by means of the total structure of the set L; that
may not be reached by the mere process of summation

L, + (L,— L))+ (Ly— L) + ---

Such a case should be discriminated from the measure-theoretical case an
example of which is given by Ex. 1.

These being so, we ought to distinguish at least two genres of ex-
haustion : exhaustion in measure and exhaustion in tofal. The simplest example
of the exhaustion in total is given by the set of the natural numbers
N=(1,2,8,---). In this case we have

n(Nka) .
Ty C (6)

where N,=(1,2, ---,k) (the set of the natural numbers not larger than k).

The method of enumerable summation is the most important source
of logical proceeding in the theory of sets. The essential utility of this
method lies in the point that it proceeds along the primitive scale of
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human counting. But it is remarkable that the exhaustion of the total of
enumerability is possible only when we promise to count the total exactly
in the same way of counting by which we expected the total; however,
the difficulty of the relation (6) shall be left not erased.

In regard to the exhaustion in measure, it is especially important that
the primitive Lebesgue measure of an enumerable set is found to vanish.
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