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0.40 0.00 0.257 0.022 0.003 0.651 0.064 0.991 0.805
0.50 0.00 0.236 0.018 0.003 0.575 0.050 0.883 0.807
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0.65 0.26 0.306 0.018 0.004 0.491 0.192 1.017 0.857
CEDBMT S EHNTES. UL, HEERD D_:k‘T‘B.{H ﬁlny-] : 2
SRHI Cl OIEARE (LT, HERICH TS ! ! AnC, '

PERARED L BRKBERD 5RO I EEE % B R
HIRA L TRD Cl OILEARE (LT, BRIk

BERIVBONHBHEICEARNELER L TKD-

ToUBURED 3, B-6 LS RBRICHYD, Fho
DRI BEEE DA S5 & OO I EREDUNE
WEETRE ( RAL3HEMBA LN

Pk, BRk@elEBRIYI 7V -0
R A WSS A 21C Einstein OB A B/
BEITE, HEBREOHBENMESNSD OO0, %
DEFERIZT ORI ESDbIh 5Tz,
7. MABABRREAERE LUL-ERABSIGEO
BEICET HEER

(Debye-Hiickel DIREHZFHALV-5HE)

5-(2) TR L7z Nernst-Plank F /37 K+ T

THY, BENMEETEXROTRHLL—BNRK
itk kS iIcEkahs® [®7.1]

|

-e-Z,-C,-B, -

Zlny
G,

dc,
dx

d¢

dx

Ji

—hr&(u
(7.1)

72720, k, T, e, ZBLTF yiE, ZhThE
VT VR MR, BREE. 4L OoMEb
SUKBRFICB T4 VOFBEEREERT.

(11)EGD)EDHENZ LD, CU OEERED,; &

M BB B IiE, LUITOBRRH B E0DNS.

102

Fick OIEAID 55K 5N 5 IR D, %, BEH
SUERFH Y OBBTH B EDbh B, F 1z,
ODI&EB LREARICL BB bBUARICLS
BED 1 DOBBISE, HHBBHEB TRINTH
BIENDME. THDL, BRKBEILERDS
PMRMA KR B BAITIE, BEEEL LTS
BHE B M0, BEOBEICHET3MERK
(1+8Iny/0lC) M LT, ZHEEE L THEIE
BERDD I EHNELTHBEELONS.
TIT, MABEIE B (om’sec” ledyne ) I3,
BRI M I 01 U B BENEE (cmesec ) T
b0, EXHBHE v L EHEHEB IR, .DEGD)
EDEBICE D UT OGS S [K7.3] .

(7.3)

i, BEFBHE v, BRACFICHY 5 EREA
Wim OIc kB EUTOL S ickEdhD [R74] .

—u4¢Z+'ZJ‘J7
1+B-a-JI

logy = 7.4

2z, A=0.5115 (mot~"2-dm*?)
B =0.3921 X 10° (mol "% dm*?)
a=3X10"%(cm, C17), 4X10® (cm, Na*)



O WEZTHLEWVES
@ : BHOBREICET IMEET > B8

_
o
8

8

®©
&
®©
)
®

o
-
o

T

HEEUERR A 53K o 7= B8R [x 10 cm?/sec]

P

1.00

PP

10.00

0.10
AEVEER D 5K HBEE [x 10°

cm?/sec]

-7  Debye-Hickel DEIRHICESWTER LLBED

FLIRERE D S

(7.4)iZ Debye-Hickel DER EFIIN TS HD
TH%. IIT, Z,Z [BBAA v BIUEAA
COMBOROKLME, A, BIXER, ald A 4
ARXNG A =T TH5B.

2k,

1 2
1 EZL~Q

(7.5)

N, W RNEHFEKNBHROEAZ T
ToA A O IEE (BEAL: mol/l) EWWZ 5.

A% mELRRATERINS [K75].

AR THO IS SR OMABRBEZRE L,

NS L DRDIA A VRER S TITHERF DA A
VBRI BT 3 MR (1+0lny/0InC, ) D B
BAFRK-6 |TRT

F7o, B-713, #:BBEEE B, % fL>, Debye-Hickel
OHHRITESNT, BEPOA 4 VBEICET 38
FF% (1+0Iny/0InC, ) 2 2 L TELK KB £ ILE
B SR U BRI S, WV EBRICE - T
Kb SN EBMEHERB L bDTH S, Jhic
X2 &, WMERICE B EREHEBRADER
LB oI BB BEICEER A EA LTk
PEMUREIT S L TETOBENTON S0, BRIk
THEERIT K BULEBARBDRIZITOIE O Kx {F-M L
TWBIEDbh S THbL, MARKEEDY
WEEETZOHTIE, +IEBEETO S EHHE
HMTHBHEERS.

103

NaCl-5%7K B #&

Ca(OH), faFn/k &

H-8 MLHEFICE T DA A OBEN TR OB

8. BRMTHEHZEE L -ERKE LILE
OREEEICET HER

6-2)T, MABKDBEICLSZBEERT ST
T, IEEEBRKEBOBREHSNMITESIE
IITEh o712, £I T, Nemnst-Plank K & & 1%
BHRATETIANTHEEXMFHEITOVTERE
TEHILERST. BRUPHRBROATEREINS
prTHrs [X81].

>.2;-J;=0

i

8.1)

@I, HAWEEZBBTEIBA A v BITEA
A i, BROICHFHEEROL S ICBH LT AE
WHRNI EERLTNS.

i, DEGIICKRAL, BAAEICBILTE
BT BE, TNENOA A VITHT 5 Nernst-Plank
Higmwciz s [K82] .

ZZ ﬂlny] 5. %
_¢ é’lnC & kT 8.2)
dx ZZIZ'B,"C.' e

BDEDIKRATAZ Ltk D, FAFRICH
THBLTWA Cl™ B89 5% Nernst-Plank K13, #
BERIZITAA L ELTOH, Nat 52K %



£-7 HMABBEPOEEAA VREOL - ERNTHEHC L 2B ERROBLER

W/C #hn NaOH Cra . /Car_ Ck 4 /Ca_ Cear_ICar_ Con __/Car_. FHIEAREL
(mol/1}
0.40 0 0.395 0.028 0.004 0.113 0.65
0.50 0 0.410 0.037 0.004 0.084 0.68
0.65 0 0417 0.034 0.006 0.097 0.70
0.40 0.13 0.504 0.022 0.004 0.283 0.40
0.50 0.13 0.520 0.039 0.005 0.235 0.50
0.65 0.13 0.485 0.033 0.005 0.184 0.55
0.40 0.26 0.590 0.028 0.004 0.408 0.18
0.50 0.26 0.582 0.036 0.004 0.361 0.20
0.65 0.26 0.623 0.031 0.009 0.281 0.40
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THEORETICAL ASSESSMENT OF DIFFUSION COEFFICIENT OF CHLORIDE ION
IN MORTAR BY ELECTRO-MIGRATION METHOD

Nobuaki OTSUKI, Makoto HISADA, Takayuki OTANI and Toshio MARUYAMA

Diffusion and electro-migration of ion in electrolyte solution, can be theoretically described by the Nemst-Plank

equation.

Also, diffusion and migration of jon can be related by using Einstein’s relation.

However, the

relationship between diffusion and electro-migration in concrete are still unclear. In this paper, the authors tried to

assess diffusion coefficient of chloride ion in concrete from the test results of ion electro-migration through concrete,
by following the Nernst-Plank equation, Einstein’s relation, Debye-Hiickel theory and electro neutrality. Through
these investigation, it can be clarified that the influence of concentration and moving direction of ion in concrete
should be noticed in assessing of diffusion coefficient of chloride ion from electro-migration of ion through concrete.
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