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BT RO WA R + 5 A HE(%6) dr=1p CHURSWTH 5, 4

DTEES 4v CEH A PAREIRORBEMIC TR~ 105 6B dr 25 $~8T

B, 81 EOTBBA 5 0GR K% HERINDS 2 HREE Dy 2RO, 2%

ST, 6510 2 (REIAR RS LOTHA. FEk b Wi s i< B,
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SR Sh g MR FAN oA B 3 & JERMBER (5 4 95 89-

FER A L VIR ETRY S~ HYH LB TN LH B 2R Uat:

& 2 ﬁ
=® 4 F ’51 Et{ ?‘“ ([)n) #1 ﬁﬁﬁ’iﬁif (DW) fﬁzﬂé# 'EH“‘ (Dw)
() [¢2)] (D]
A 1.51- -1.24 1.55
B 547 4.85
c 176 1.56
D 2.86 To254
E 4.24 376
Fo 2.76 ' 245
I C o297 26¢ S
] ’ 242 . 215 ) 2.10.
G - 3.28 291 322

PIE SR AOIIZ 130 2 HEST A (D) kb ;mméﬁmb 5 aescn Y15 b B0 D
DI T HI 5 ERDER S 0 WRCA.
[3] BESHERUHMEE _ o

| EREARABEREREMC S OBERAFEC £ 0ED KA EDEEAITTH
5. AFHESAUERISEO LB B A9 2 € FAHEE LT & UBIMENEI & 5 500
OERRRIEA LT 5 BIKILER b — R 5HEC X 0 RSO 2By Lic.
B ARG T D & LA TR AU (WA742 12 Ak b FIHIEHAL
PR ER RN A RAEE 31 (60 M) RUAHA S5 A MEoNER (07 7 ;
Asphalt n. Teer, 32, 3-9, 1932) i= & 0 SelIEHE 2 FHOMET. 55 3 BRUE + BT
SRIRFALTS. SOMTNINE LTRSS AT '

B3 xR 1 %
® OB 4 | EEEARRKER) TROB 4 5 WM
A 540 A 24
BB 50.5 - B o8 36.0
C % 545 C s 9.5
D g 548 D # 4.1
G 50.3 G % 20.2
H % 523 H g8 175
B &% - 580 ol 37.5
ok 61.07 o ‘8.5
1 % 513 1 385
Jos 56.8 7 310

MBS SR (DIN. K. 3, 18 0.6~2.0mm
RERSIR 25~30C.  ZREMMEY 90%.
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90 ' B 3 - I

BT GRS BSR4 F o BHE R USTREl
PR DA A o WIEBIE X v B 29k

L # HiA

(1] &HgeonEH

BRSPSV T B, O P WIAC A A 5 DI 0D M ANEISE R TRA BB L
S OHE [N~ L S SRR —R & LTRAY L L. H. Walther, ¥ E.
Vellinger R Flavigny!® 1< & 5\ IHARKIES + ~AEHE 1012, 9—13 037
ra Y AHEIPE ST D 5. Wi HIHEACIBFNT Y EE i Fh A B DIRT
& OHY 4 # > 2454 W% _Uﬁ%?ﬁfg%/), #K,10 M, Louis Meuuigr,f” H. We-
berl®) SR b Wi EHHIT- A BN L~ IR E 55 & O LIRS 1T 5.
AR5 KOMIA S LR S B8 28057 § DL, A, Cohent® M ELBIAE
OBERRC ST ABBHFIIA TEBEIH (K) 0XK 5 b O (+) BET 5. Ba i
EHFABICRTHY, ENEOBERER « 80, 2~3 BEIULERRT (=) =i
BH s e H Weber Rl 5 &, BUABIL: BASBA L OB AU W. M. JonesD
D1 EREAS bUDTHS. HERRT A & HIC Cohbn ALHHT ARTWETH 5,
DR FURIC I TR RO Bl 5 kOB BB VRO 4R BIR 278 L 0l
~FB 2R Y LU S RDTE L 55 3 WA AR L EE L5 & OB 35

14) H. Walther; 378 5) .

15) E.'Vellinger and Flavigny ; Ann. office nat. Combustibles liquides, 7, 217, 1932, %8 9)

*OKEEA b WP Y WA LA BT TR B, BIIENENL N LI 3K 1 oF v okiR
A ARER X 3 Lo TR [H][OH/ 1k TR3 & % Ml n g8 (H][0H/]=[1,0]
Ko, L Ko idtvko BEAEIC T, HEoKCR T, ek ¥ [H], [OH] o
AV Wb [HIOH/I=10Y, 4 [H1=[0H'] Zilir [H]=[0OW]==10"" p 1z
Ve s A EBECh 5. [H], Xz [OH/] 2%+ < Sorensen © Hydrogen Ion ex-

" ponent Py %A /A =log-[l_11—,], Po,,=16g—]:?)—1111—,j—, 1-',,+Pm,%14 KT Py=1-ncfeee

s-14 (R Poy=14+++-+- Tersens 1) ik & Y ARk v BEIEME 2R .

©16) BEA; G 1)

17) M. Louis Meunier; La physico-chimie d. Emulsions aqueuses d. Bitume pour la Route ;
Revue général d. Routes, 6, 577, 1931, '

18) M. Weber, &, [l 4)

20) H. Weber. Bt} 9) . '

21) W. M. Jones; Frictional Electricity on Insulators and Metals; phil, Mag., vol. 24,
261, 1915. :

C10)

19) A. Cohen; Ueber ein Gesetz der Electricitiitserregung, Ann. d. physik, 64, 217, 1898. -
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' REBE SHBLIRITT U o HE R < B B JLANTESE (45 4 #zo 91
OEREBECANLLET H 5. § 1T BN THECHE LA L A, 5505055

BARFTIOUH, RIE. HloR#E4 & “BEICER SIUBCEEOREL S A HS
RO TRICEELBE2E . C. H. M. Roberts?? LR T b 75HOD Py O
HESHERA, Ivan Kemp. RIF E. K. Riedeal?® ) Gliadin $T-ODB5IKEN & S0 Prr
O, L. Michaelis, Aristie Dombovice2? OFHSBIOERXII & Pa O
LEHEET L LUDPIABIOFE RO Py OEELABPHD. MEESIEICNT
EABMERICE L UTRU B S L TRAUUEIE LB 5 A28 556 O
FEFEABHERUHUNE tFIR 2B~ 2TAME Th 5. FRICTES RIS

THELERSHAHR LSRG D1 4 > WA & B2 U BoloakE L A

Pir L OMTHIRR b B ARIIE T~ Th 5. Pl KRR S A 5 0
BEE, WA LMEETAIIC L O ABISHELO 1+ o8 LINE SRR 5 2 LI
DFIFURID Pu \BME 2 A LIEFHRLT 0% B $ ML T OBt o 22 IR 5
BIACELEBEHD. WHLFMOAEL + ~BE Py OFME & S REHOII B
B S 5. Wi BET SRHEH BILAEA 4 MBEORLE 0 KO LB -5 5
HRAFETHLEE O R5  EEAEETH . ARMEREO—FIAFE: L TEHFARD
TKEA  AREE () ROGUNLE 0 IBAC O SIAEBUWEDAHA + ~ T (o28). O
i, RURBDER rPu~uPu=d4gPy- 2L, KO 5P, 1P OB 2D
22 LECIERACT AEIAT OH' 4 + > OREAR 5 REKOELE 5 B LTEDLEA,
THOEMENF 2 & 55 LIEFIMOMN0 THUEE & HEE L, UMM D2 <
15 SR D HHE S O TH 5. . ,
TR 7 0 VSIS UM TR O 1 4 SR S 1k LIE

AR ORI D L O L 5 AU B BT 1 S 1 LB B OMEMR A2 B L

b D ThHA. BICHHEEH AR IS SHIIE — TR BB % 045 8 M5
SHEEBEL, HRPABELLOTHA. : : :
(2] BESNOESHTORBHMICA * >BRRICHT .
BT ORI LTl [ 1] SR UM E 35 TR LI < 3608 & D BT L /85 &
HOA 4 P PREOBER RIS LIS 5 ERMINON EBRERIIL . 312
2 — r HPBEETREL ARV TR B % b IFHAR TR+ 5 B DO

22) C. . M. Roberts; A new Theory of Emulsion ; J. phys. chem,, 36 II, 3087, 1932.
23) Ivan Kemp. E, K. Riedel ; on the Cataphoresis of Gliadin, the effect of strong Elect-
rolytes upon the mobility ; Proc. of Royal Soc., A, vol. 147, No. 860, 1934.

24) L. Michaelis, Aristie Dombovice Untersuchungen iiber die Kataphoress des Mastix-

sols; Kolloid Zst. 34, 322, 1924. : ’
25) MEHAR; NEHE 12) -
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92 ok oW OB O OH oW

s  HAMBREIGR 2 E UBR Uit —fNskOBHRY Kw=20, ISFmEOl

~ﬂ§‘l§§& Ka=2~3ORET Rw> Kar 78 BB DMFER HIEH~7K G0 2 A

ShF IR~ (water in asphalt) F{Ri% i3 &, 49 3 BH 7% AFLBIZRA 1Lk~

B ORI HE 3 H2HIRT, 48 3 BOWENEY Kr & ThiSBEDSBE Kw> K>
Koo U BRHRREESE D, BiD ABPATR TR~ RAUMPR S s, EE, ik
AU BRRIE ’.fi'!&iﬁl(‘i’:’f‘t’ftﬁ‘ﬂmﬁf))ﬁﬁ‘l‘iﬁ? (Polar End o) 8% (non-polar 'eﬁ_d o)
35 2 BROUR T BEFI Ky = Ke DMK HIE E R & BATEIORIEE D B L

[ LALRIS T8 2 B < B ATk 4ok
RCmMOMy. S EAIEFHT 1A% 1 DOFES
FEOHEA T (Pseudo-molecule) & (B Lut 5OM %

. : ] FULHIE LER LABETROML 1 F > icHRL
; i (TR, g .
Sty O Wi SRS TR L Na <
L : . [(BH~Nala m 4 F=Nat+ [[BF w4 ¢] e (1)

HWirs Na* BOHRIZHEB AL LIRBRTEEY IR 7 20 4RI B OH 4 & v L4
R HIEHN TR OH/ 1 4 > OREKRR AMA 24 U, U O/ 4 # o5

ERRGRE S B, R D T S B R AACRIEE « OWEHEC X b B

B L b O 1+ »FER L AN UE SR 2B ARBE YA HiOmsE
BRIECRY B O 4 # » SRR AMOMIEE, REORKEE, HBHOKTFEA

T BIE (Pa) S0 K ORBRES b OISR « DIBE 2FEL LA 5 L0
BT 5 O B LA 5 2E6 1 OORUTH 5. SHEEHE T O

CACED O 4k YIBEIERC A Z B LB ARSI (1D 118, OS2

(172 e Ui, 1 11 S ECWREC B L5 0w ke 85 8 B E 2805,
E5 A BN TREC O] OBBE L 0 A t v (Micell) 255 & DTH 5.
SRR AR RS SR TR AR SR, ORISR L. B¢ 0
0 R OHY 4 4 > 2EF Y AKERE UTHET 510 OH BEI-—8TR <,
OH! DIHHA AL SRS HHOM BT O REES LS b OTH 5. A58,

PR DO & O RS AR, S T, 11 BA SIS S s

Wit BEAETHS. SEYIC O OBERIK HHAD ¢ + LEPBIIRE S b
LIS HEDBIIRE 705 & TREMIKD P GABAL [1] 00 Py 28 L. T i

26) BAEAL: WL 2)
c1z)

2 E UTTKHLE O OWIED 2 ERERENH T R -
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S SR AR PR O REAR 1 B B IR (255 4 510) . 93

SEIOHAEE OH/~1 1 > WICHBET S b T~ R 5 2 TERIE L BldakA

¥ SR Y b o) B i'fi)h DRSS (1] OBAEIRTS, FULBIE LT

AP RO 2 B L < Rt & SEUHL SUBICHEY A LB ilED b o
&R AR TRISH SRR UMED 2y L, FEEOBIEX O Sk 1]
L.Jf"(j‘b—l—ﬂ} OH' 1.7 > DIFA 2L OH 1 i o3 @ﬁwﬁm_mﬁ%wm_
— }-j—gs#fz&j;& (Seil Emulsoide) il 5 Christensen?? o)tk ik & SHEIED
Lu DRSS ISERNTHO H 22 O/ 4 + » sl & ) ~ﬂxl_‘?zfi?ﬁz&0)7;7k
LS D WA T RGP K TH 5. ISR TE_LOm < O 4 5 ~BRER
& STRLAULHBID 2 IO O & VA TH B IEHSHBMBCBIROAEL + >
BERT . 5Pu, uPy - TART & FhEdsd &lH, >ulPu, gPuS T, pPu ST TH
5. BHFFNE 5 TP & 9 HIERBR T 5401 Donnan J5S HIERRZ 2RI 4
IR [OH’]:, [OH’]n RIAL T eSS [ 1] EOREBMEE (5) AIkis LAEE
8 TTT AT EEATELR L 01535 oty DB O TRTBIMWELrE (¢

~HBAL) % HEEHR LI T 'h’!i"‘??ﬁﬁifeﬂ)lm 1N/ Lzﬁf—ﬂﬁﬂwi‘ﬁﬁm fﬁsrt}\‘% WA, ‘

IL Bk mu’a‘?s*#%luax-ccgm 1). :kﬁﬁmf

(1] AEEBC & 2%

WA + ~ 818 P il L ti?k-{amjgfﬁ‘%&"‘lﬂ-ﬁ\'ff@fﬂ-w‘hﬁﬁ? EELE
BROAFEL + > (H] 0B EM 2 BT 5% TH S, BN & b HE L L OB
2ROFITITAEE A% 4 £ . H. Walther® EEFAMO 2y FRCRT Ir 1o
THU QE?ﬁz’Eﬁfg}ﬁ UT=DRHIDBL S S TRDESE . 1256 SBir HEH A S
 Hildebrand®® 48, I. W. M. Bunkersd OHSKER, X Michaeliss® (ELT
ARER (Birnforinige Wasserstoffélektrode) ERUMNEEOWS L& (reproditcible) %
SRR L7, SIS~ 1T % (2] gioml-am< 7 ‘T)jcbﬁ{ﬂf{ufr R 3L

27) Christensen, H. G. und Jensen, S.T. ; Intem'u: ‘Mitteil, Bodeuk .y 14, 1924, 1; IFFS

Fibi o 1 g8

28) F. G. Donnau; Theoxie der ) '\Iembr’mgle:chge\vmhte und Membranpotenhale bei
vorhandsein von nicht dialysierenden Elektrolyten ; Zst. f. electro- -cheinie,, Bd, 17,
14, 572, 1911, Die genave Thermodynamik der Membmnglexchge\\1chte, Zst, f. phys.
chem. A, 162, 346, 1932.

29) H. Walther; #ifg 5) I. Walther;

30) Joel M. IIlldebr’md Some application of the hydrogen electrode in analysis, rese-
. arch, teaching; J. of Amer. chem. soc., 35, 847, 1913.

31) John. W. AL Bunker; the determination of hydrogen Concentration : J. of Biologi-

cal chem., 41, 11, 1920.
32) L. Michaelis; die wassers'tofﬁonenkouzentmtion, 1914, Berlin
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RS+ R iR Uitkie. ARRILHNG & 0 B LSS B 2 B UBARIROE, &
TR TRIETHR T LISNC Vv 2 TR O SRS EH LT A 5. IFIFAT0 OW
44 > & UTOMERE 13 (2] BRS¢ O/ 4 # Ok AL LTHA
To 5. HEOTHEEMBR TRGEEAOTENE » BT U TR Rs & 2 LU
EREETOBAC K LESMAEY. BTG & 5 B0 MEMEE & 0 BRI
HF4F BERBILEAL T (2 SRR~ LA 1 > FERE 0 4IBS 5 & R IRS

S EE@MAR . RO (2) XOM < BE 2T U BRI U1 >
Ml Rt 5 1 DOJRIE DT, S50 S BURRIIRIE 3K HIR B B EO VIR TR 5
2 LIESFHIOMSIC AR LA

RT. P, RT. & '
£ E==2 1,-{%_ v 111%(2)
BL; £: @W@@"-M-%H‘o U?&
PPy @, ®2‘EL#H)‘/:7J<;=%:'I * - BIERE. .
2 e 2a: @ @HCRY BBEAAES & BT, (B (Tl
%3 w2 BT RERMG v=1, R, F: ¥ R=8.31507 (volt. coulomb,

, - ' s ; - S S
abs.)  F=96500 (coulomb., gbb.), univ. volt=abs. voltx T 0043
7: ﬁtﬁiﬁ.’%“: """ 2T

SR 4 MR & b 7.k¥'f Ao siL (2) iz (3) K&in, HL volt i (muv volt)
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‘E:O 00019837‘X]0g——EH%’ ......................... ve e [REPTS (3)
L OHBEEEY 5 BaE TS H’~E19'rfzﬁi!$ﬂ1ta SO TH MR 1 ﬁmﬁ&ﬁz,
& (3) :'&l T [Fli=1-" S 35533?11
E=0. 0001087><105 [H] ‘ Pr=log [[%]2 = —log‘[b?]g"------------:---------(3)’

. . e ® . © -@
@ ® Kel ffn | Kel fafn
= Py R atm.)) SURHRE | l , Hg -
_ #eFKE3951 Heely
r RF R AT KBS (B0
———e (- . ()i -

£ 4 _

EEGIHITh 2 50 5 4 BOBESHRE 240 A, B, C, D £RMEASOREE %

WET. ARBCATEOODFEMERCEYE 5 L OREWH LE, CORTAE

DEABIBIAILS.
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9% ’ SRR B B
- B R HRIR ISR £ HIRERRELL }
. m . # o ;
- AR BAEE. 3y - REH | B oy . - j
Bk STENE .mwv. B SR m.y. B.E i
10 min 957.7) 10 min | 976.2 IR * %
A3 » 957.6(957.0 23.0C 20 1 629161 | 2.5C A
30 o 30 RN ¥
10min | 959.6 Omin' | 9669 M o ?
Bg| 20 4 359.3199.4 22.7°C 20 967.2(967:1 |  21.1C
: 30 » - 30 » 967.3, e @ }
10min | 9558 - 10min | 970.8 ' i
cwml 2 4 955.6/956.5 22.5C 20 4 970719706 | e2z.0C p
Sl 3 s 30 p 9105 . j
10 min 924.2 " 10 min 937.1 N e
D& | 2 » 924.51924.3 24.0°C 0 1 937.31037.2 | z2.4C ]
0 924.3 30 937.2 : g
10 min 969.0 10 min 974.4 - K
Hs | 20 » 968.91968.9 22.27C 20 » 9o74.3bo74.4 | 222
30 » 968.8 ' 30 ¥ 974.4 )
: 10 min 955.8 10 min " 964.6 .
G| 20 956.04956.0 23.5C 20 964819647 | 26.2C :
30 6.1 30 » 964.7 ‘
{
10 min 932,2 © .10 min 937.1 Lo 1
1| 20 » 932.61932.4 BEC | 20 4 937.3 037, 2 | 22ac i
30 # 932.5 30 e §§
Bt 4 7 ALAo ) B
g ; it
B 6 R ABMROWHD P (B 2 7 ALIRN) g
. i
2L 7l it it | Puon ;
: — i
BE4 | Wikme, EE sfu | fEEmy. mE vPa | sPu-uba i
963.5  14.2C  12.4¢ 9388 17.5C 1229
A% %27  14.5C 1243 958.2  14.5C  12.34 L 0.12
- o728 13.2C  12.67 0556 18.0C  1z,22 e 1
B g 9727 - 15.0C 12,61 957.2  13.8C 1234 !
° m 969.5  16.5C 12.31 99.7 180C 123 i o0
: 9%6.5  12.°C 12,49 956.9 15.5C 12731 [+ O
D& 90,2 15.2C 1272 9%5.7  18.0C 12.40 o026
979.3  15.5C -~ 12.70 966.5  “:16.0°C  12.46 -
E % 9979 - 17.5C  12.10 937.7 . 16.8C  1L.93 0.10
F o 9499  16.5C  12.16 9322 16.0°C  11.86 0.30
. 9%62.1  17.4C  12.3% 955.0  17.0C  12.53 013 .
9629  18.0C  12.33 9544 10.5C 12,21 013, ,
CHgk .| 9628, 17.0C.  12.37 953.5 . . 17.2C . 12.18 0.20
CLegg. |- -9322 . 14.5C ... 11.89 9128 14.8C . 1L55 | .. 0.34* .
T8 8448 16.00C. . 10.34 CBASS - - 15.5C . 10,37 —0,03. .
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BRSBTS o MR I B 3 2 SR ROBRE (5554 40 97

%ﬁﬁ&téé@f%b.ﬁSﬁtxbtﬂﬁ,%Mﬂtﬂtb%ﬁt—ﬁﬁ&ﬁbTb

,a.ﬂMﬁLﬁwm&%gﬁxbé<.ﬁ6§M$m%aﬂuxagmvaa.%sﬁx

DI L Hyo~TATBR 20 3 2480 VRSV LA O TH 5. 5 S, 8 6 BERET

A I FIREHED & 0 & 2 < R URALSE 257 3 F— A MA B O8EE f BV S8 6 OPAA

E-LE g -3 S S RN >7F55T3)7: W 2Pu uPu HICTES SO b B Py
DNEBBIEO & OBHOWPIEYD L. 2L 45 1% (1], (2] thcitsa

‘WM TORS £Pu> yPy Tho. 8 63 T HO2 pPu<ulu 65 bHD

ﬁﬁg)“ﬂﬁf’)’l\ TEARBHERETH S, MEDE - BPu—yPu=dgPy---- CEETR
BRI 6 IERARIOMR LRBL S 6 Ol T

B 6 FTARICEA LS. 857 R 5 RN fppowBD Py H5REY) -

WD 5P uPr, ~ OERHIE S & OTHB. 15

O 5, 6,7 ROBBME 0 oPr, Py B+ AEE ﬁﬂ%lﬂmﬂh il uF

RARRRE. 4 Fiom $ A EAH bﬁ"‘%ﬂﬁ, Algs 12.45 12,13 -
1 12,34 12.15
1 EHFABICRTE 5P > vPr PRS0, o5 a8 o
2 wPu—uPu=dgPy e BfRcE b@mﬂéﬁ D/ 1L79 11.53
O M—REOF B eERA & ¢5 oot Ha | 124 12.34
. s s , G/g 12.18 12.08
ROAABO L OBBRO DL OKTHA, L 1 g | g 11.68

B, THBBANE & duPo DERTHS, 15

& 2lu, Py OEINHBLBD LD X b/J\szB B 3Rl Py ﬁ%fﬁ’-ﬁr’tﬁl@é’ﬂc
IS WALR—R LD S Ho~Tl OBDRO 2Pa 250 S L'B?)‘~ﬁ.€_‘?ﬂ.‘0)}:7i§l‘ ThE,
a)a%a;ﬁgg—g- (AEHI Sh~BEI TERT).

3) HE IR, & IR~ UM IBHSUM0 SR HyokEER, 1+ ~RER

: wﬁwﬁ%mw%AlJf\T(i AEWRLT O R TBIYTEAL (C~RAT) 1= & ARIBH S5 &
- la’CE@l&"rﬂ\miﬁf; b0 >—~Th s, HIEHIBIOMREBEHE I FE, A IRCE

g BERAFECIOTUROESL S 0)&&@&@%[!&2:kl:?'i‘é%“#ﬂhu@ii‘@"%ﬁ

CF. HE ILE [3] e LS RESE RSB TSN O BI0E & OMEMRMAIC &5 4

DETHIESD &, HEIEOYOKYE, 1+ 2okt TREERIRSE oA

EBLDTHA. W HRT BRI SAREE C~TBAL, KFEA + 2B zPy -
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BRn S SO LHILE. B 6 BREHARIMMRE (2. W. #E 1% [3]'é'ﬁ)~anu
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