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Retarding Action of Various Aromatic Carboxylic Esters, Aromatic
Carboxylates and their Salts on the Reaction between
Aluminum Particles and Carbon Tetrachloride

Tadatomo ASAOKA, Choichiro SHIMASAKI
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Takeo NISHIWAKI, Yasuko KAMIMURA

In the previous paper it was shown that the reaction between aluminum particles and carbon
tetrachloride was ionic considering the relation of the induction period with retarding agent versus
their electric cocuctivity, and further-more various metallic salts of aromatic carboxylic acid have
specified by their ionizing ability. Now the similar studies are carried out using various aromatic
carboxylic esters, aromatic carboxylates and their salts which may ionize in the organic solvent,
and the relation between the promoting action and the solubility in boiling carbon tetrachloride is
checked.

The outline of results may be summarized in the following:

(1) The influence of water of crystalization on the induction period mainly depends upon the
dehydration temperature.

(2) For Series I the induction period is prolonged with the carbon number of alkyl group contained,
and the order of the prolonged effect is shown as follows: aliphatic—<aromatic-.

(8) For Series II the induction period is prolonged over the lower alkyl range (within their carbon
number 5), but shortened over the higher alkyl range. The latter effect may be explained by steric
hindrance.

(4) For Series III the order of the prolonged effect is shown as follows: n—alkyl-<iso—alkyl-<{aryl-,
and it is recognized that the effect is greater on the appreciably soluble aromatic carboxylate than
on the insoluble ones.

(5) For Series IV the relation between the critical concentration of the induction period and the
specific coductivity was shown that the reagent having ionizing ability in the organic solvent has a
slorter .induction period. The relation of induction period with regard to each metallic salt versus

their solubility is similar to Series III.



44

1. % §

FEEDILAIRLE CCly L DFIRICI S TOLEED
IR X 5SRO EE AT EER L BBk
NHHZEERD, TRBLDOREHEZHL A A VE)
CHEATHDENS ZEFEELICD, SHIEATRKR
VR Y BSOS & BER L o E:
DETREA VA VEBBOREEC X b B RGN
5T EHEHRY THRE Lico AR TIZZh EBELT
FEBRHINRVB=ATNVE, FERANVEVERT IV
F LR L OF DS BIEOBRING X HREER S
L OB & 5 CCly i s\ B IATREE & DBEM 1T D\
THET 5,

2. RH»ICRRSZE
(1) A B CCLIfesk LR UL MRILS A dh

FEFBLT, #$AE76.020.2°COBHHFED SV H
7L THREE LU CHEEE M, EHTERIE 02 1.4609 +0.0001
(STHME = 1.4605) TH - 1o, AUVRHETHIR A%
5 BT S B > T 30~50mesh D 4 D&, EHIy
ELUTHEA LRI & TEELOMRRTAR L
LDTH B, £DO—EERET TR,

£—1 Bhp—EE
FBHIT H Y FABRAS A
AFN—) =F)—,n-FFNL—, 7Y )L—,
AV7en—, AV7 3i0—, XV L—,
it i
BRI 25 vy 245 (M.D.S.A.) =&
%l
AFN—, ZFNV—yn-TFN—, TTYL—,
AV7venr—, AVT IN—.
R
%5l I M.D.S.A. 7o+ {ti8E
AFN—y =F)—,n-TrEN—,n-FF )N —,
STV L—y AV TR ENL—, AV TFNL—, 4
VT IN—, RYD—, s OfR
%5 IV M.D.S.A. 7 A {tind B
HEFEE LTER LD AFAL—, 41V 7
"L —0 2 FEEE.
& Bfs ofEHIY Na,K,Ca,Ba,Mg,Zn,Al D7 &
.

¥ BRI TOBEHIE AR BICDIT VTR
PUIO A F RN AT 3 FCHBEERRYFDOE ¥
{E}Eﬁ Lo

it RER & LTERT sRIcER e oWT
ZENEOFH-EFARESGIERE X D Bk
5y, fERAROEEYAN, BAECL-oTWD I L%
FER L THBEERA Lo

(1) FEBRFE RISASRITECREAULBE Y S
Ao O ERIREUSE R A L, HEILEEOmm,
£ X210mmTT—2D A (RFE 14mm) {BEF2IEA
LT, ORI BRI ISEATEH S L 5L
fho B (IR 17mm) i BRSHIBRA B L, %3]
BOMBITILY ) H X AT ODIERNFBL, RS+
XD DBKEEAE, ZhbORISESRS L ORES
HEIFHEENCT D AF— 3 v LT, FIALVE
W57 00 ) 0%BRFE LI,

HiIFCEEBIZ CCly 30.0g & AlK0.5812 3 % BDIEE
FaREL TNz, ThboBEEWE¥ANS, ¥
B B2 Ly 84~87°CiT A L T s\ IcBiic ol
b BHICHEE 50MARE D, TOMIRKEE - TS
oEEL L, —EDEBEBEYTHICET LML HEIE L
Tﬁﬁ\‘?ﬁ%ﬂéﬁ& Lf:o

BEE TR OB 2 AR B bR L
e EBIIHEBETETEWRSHE D CM-ID BRID#
FREBRHATH D, HEOWEIS>ED X 5 TH
5o EEEFHIL 1~100 U /cm, AL I H T A
HEARTHRIASE, BEMEIIS~45°C, w1 =
VA ZY M lem~ Y TH D, WIEILLT25°Climkye
TATle o1,

CCly #h L >REBTHBE X HET cdic
Pawlewski DEEBE 2 #7 T T 84~87°C I\ Hi L T
HAHBBNTIT > 1

3 RRRRLER
(1) FEER

FEEAER 1 : BANCHIR & FRSCERINE O B8k 5
B L OSSR DOEESNISHFEC & D X 5 By
BLIETHEBRE L, FOEREEN—1 RLI, N

ZR I (niny
g

,,,,,
.............

- - . . . Indlk
W - T HOSAATMEe Catk

\ z 3 %
ENOR (07met)

H—1 £EM.D.S.A. 7L FA{thD%
BIEEOE kD



45

—1 IIERINE L SHEMOBRY R Licd D TH LCHERR DS RARDE T & AEERIBEYE—2
B0 ST 1,000 5 OURINEDOREE 2 BB L 3o

£2 HivkoBHEC L 3 FEERHR

= #t = 7k #  (mol) & K #H (mol)
M.D.S.A. 2 F 1ALy Calg 3.32x10-3 (1.0H20) 4.14x10-3
M.DS.A. 1 v 7rr{tly  Naiff 1.43x10-3 (9.0H,0) 3.56x10-3
” ” K &= 8.96x10-4 (4.8H20) 1.38x10-3
” ” Znig 7.45x10-4 (3.2H,0) 1.13x10-3

) 1. ) AOFEIFEM7KD mol 7R,
2. FhoOFFIFISFHEER 1,000 43D mol TH 5,

EERRFER IL: Alkis CCly & DEISTIHREARIE LT £—3 A1 OFBLIERZE
FRENIDH ) A= A7 VERFERA LI BEITO w m % B R B E
THDOFREREYFE—3, N—2~K—4 TR Lico F—3 o (G5 HA1,0004> D mol)
biﬁﬁ?ﬁ?@ﬁ,ﬁ‘ﬁ 1,000 47 ¥ T BT 2 ERINE O BE L ER YA 3.50%10-5
RBEL L TEbLLELDTHS,

v A F L= AT 3.94x10-3
71 7 = F L= AT 1.74x10-3
7 n-7 FNL AT 1.30x10-3
\ 7 S Y= ATI 6.50x10-6
3 sb \ py AV THENL=AT 1.49%10-3
o \ 2
E \ v AVT INZATNL 1.40x10-3
; v Xyl AT 7.10x10-5
E
§ 8- TN LATF L
: S o
] S
3¢ VIELBEN T EAT §
N R \ B pfromm
2 ® )
t’> u,) = T N-PLEL TZFL
o -
B—2 +VFVEB=AFLED
ﬁﬁ%gkﬁﬁo E@% o o YFILEELTIL TRTIL
_____ _‘.x’?; 6 -TL¥N TRFIL

H—2 FEEFUEE L EA T L L EDORESE OB
FTHERLICLDTH B, M—3 1FEAT L FAZEDR
FEHEHEEREOBFRERL, K—4 IEREEL . -

- 0
HEBRL OBFERLICLDTH D, NPhDRRSIL s o &
K—3 LR LT, COAF Y FDOWRFALKEHEZRL B3 + Y FAERx A5 AEORENE

Tibo HEBROBR



518 10000 mol )

us oK (RIE

(0 5 mat)
N N o o

(10 %mel )
w

N
i

oG

°C,
C3
“xCs

4

L

o
Cq
(&N ‘/:"‘S\
Co(roFnds)

\ C,z

1

2 3

b EF (10/4Fm)

Bl—4 + ) 5= 7 VORISR L

HHBEROBIR

FEAEE IIT : ALK & CCly & OFS THEA & L
TREFIIDOM.D.S.A. = AFAEXER LICES
DOWTLDfREREFE—4 TR LI,

F—4 I OFEIPERIT

pil 4

B R B E
(&8 11,000% © mol)

M.D.S.A.

"

V4

V4

A F ) A TF )L
= F ) A F )
n-7F L= A5
T )= AT

ARV S
IV

A7 INZ AT

1.20x10-3
3.63%x10-4
2.49x10-4
2.32x10-4
6.33x10-4
2.15x10-4
1.42x10-4

F—4 DEFFBE L IRFEHOBIRE KR Lich DA
X—5 TH 5,
EERFEFRIV : AURLE CCly & OIS THEH& LT
FBHFIMOM.D.S.A. 07 AR ER LK
AT OV THEIIER R4 R Lich OFE—S T
H2,

Nt 153 = e, Z]
LFLEHYFLBELITFILO "“ﬁﬂﬁg—m@q

MD.5.A(1.20%107%)

N

N-FAXIL LT IL
L T

lo0-TILYIL EXFIV

[ 5

R S

E—5 M.D.S.A. =25 ASEOBEREEE L

REBEHDBIR
%5 RS0 OFUPILELE

B o B

noom W (%%%?1,000%)
M.D.S.A, 1.20x10-3
v o2 F A £ M (@ | 1.77x10-3
v = F 1 4 4 (2D 9.95x10-4
r n-7 v ¥ ity (1) 7.10x10-4
7 n-7 3 b 4 (2 8.40x10-4
v A v 7eearity (1D 3.96x10-4
v 4 v 7 Faritm (2 4.79x10-4
v 4 v 7 34 (2 4.99x10-4
v X v it 2 1.31x10-¢

) F=H () HOBFIEAIRICT V33

Y A

F—5 DOEFIBE L ETBEROBMREYR LICL DK
—6 THv, FBFBEEL CCly D #E 5REHTOR
REOCRREY T EN—T Tith, P () Off L
THHDIETAEAENT LABAZIRTHIRWZ &
RL T 5,



TUA W MDSA N 1 B TE 0 mel)

Ve T TR (10 4met)

47

" FERFER V s ALK CCly & ORISTHRER & LT
) FFIIVOM.D.S. A, 7 L+ A {bA DL R L
! TGRSV CHEIER SR L BRI L, FOEREY
< SR LI b DE—S TH B,
£—6 OEFFBE L BEROBFEAY R LI, OMAK
ol —8 ThH b, ERFUEE L UE{REOWE 5IRETD
BRE OBRRE R ER—9 s B,
° F—6 TV OBEIIEEIE
Co (MD.SA) ]
_E“ ;JE B 3
7S fn 7] HEAN ,00053‘)
10 . @D mol
. MDs.A. X F A b4y Nailg
4
( ” ” K # 2.66x10-3
X, ” ” Ca i 4.14x10-3
Ca
5t ” ” Baisg 6.00x10-4
x(C ” ” Mgt 2.16x10-3
” ” Zn 5 2.96x10-3
TR v ” Alig
[¢] é Ib II5 Z’O
R 7 MD.s.A. A v T a el Nalf 8.56x10-3
K—6 M.D.S.A. 7 A% {tdyon ” 4 K i | 1.88x10-3
BRITIRE L B EROBK ” ” Caif 6.60x10-4
” ” Baii 5.65x10-4
[ ” ” Mgha
” ” Zn i 1.13x10-3
sk ” ” Al g
MpsA) : i '
ok . 3 / .
Cs q‘; ::,ém y
*(C3) 8 5
Cs ! s
xX(4 as
5 3 3 -~ )_;v_
X(Cy) 1L F T ORYem) LU & W)
M—8 A M.D.S.A. [E-8B M.D.S.A.
* F AL DL BE AR 1))
%%,W DEFSRE L ILEE ERSBEE L 8T R
. . ROBIMR DBAR
10 20
B LG/ 100gccLa) (II) ERBEROEBE ERBERION, £-2

B—7 M.D.S.A.7 11 4{t4pD
ERSUBEE L ISR OBIfR

XD L5 ThoBa b ks X OHEEKS
DB X AEEI e VBECTED 5 2 LAV K



ot} e )

ELE ¥

[

0 ol 62 03 c4
ET KRN

B—9 A M.D.S.A.
2 F AL DL IR
DERSRE & BRRE
DBEILR

es 10 32A
FAEE s te)

K—9 B M.D.S.A.
14 v 7reErthD
4% B OERFIRE D
BafR

bo ZOBALBERKDRENFE L TRSD I L5
Hl 1o

FERER IOV TUIN—2TRLICX ST+ )+
NB=AF NVADFEIERBIZEA IR T L+
NEDRFHDBEINT iz o TR < 7o ERLER
BHbID, ZHLREED N 51 oh TERRED
BETBENKTIRBIcDEEZbND, ¥ oA EIE
BRI EE>IRROIEL TH Do BAT LF /L
HKOREHR L EFEROBRIIR—3 TR LI L SR
FH 4 ~5 OFT TRMEL 7 BBAGRNE B,
—4 I W FEMERSR IR ETEREVEIET
RNVKEL e HEMARBD BN D, ZHITHIERTRE
LiceAa vy 7eryyFL8), M.D.S.A. 0%
BEPDSHE LT Stern BINELZ TS L 5 e
7 A NSO R TIEFPI KRR, 1 A+ v RIS 6
FELTWBEEZ BRD,
KERERILIZ OV TUIR—-SBL W5 L 5 HAS
N7 v AFEDRFED b AT E TURRFREOH N
EHITHFHEPERIEN DD, =AF 4T B LI
L WBEMRENIKCT D, CHER—2 D) FLER
= AFLADBE LT AL, ) FABRARKIT AL
RoOFmEOBMELREL, hik=A7145
LI L D BFMEAPMET L, AIROERE = A F L
BOERC L - TRERAER S TALRE A~ D
CCly DIEE AT AIEANL L e hlcd L HEE S R
Do —HEFINMDOM.D.S.A. D=2 5 LBHRICD
WTIEM.D.S.A. ® CClydh TOBREEIV N et
», ALRENOBRFMEIVINC /L B M.D.S.A. %

T AFMETHI LR L W RBEBHET 5 Lk
7o, ALVKIEAOBFWEN AR L, TR AIC &
OBFMELPET D EHEE I 5, F I RFIIL >R
FIITHAHZ LI 7T L a— L DBEYE AESFERED
BT CREFRR RS Z LXEFRICL B
FRBBHIK D RFEHAS 5 M him i B e o CHEL
HERMBHICL 70D DIXAEEIE UL TRB D &
HEINhD,

FERFERIVICOWTUIN—6 X REEA T 2
CONTHEIPERMRI KT/ 2 Z &0 B, 1
HA7 A FAFEOTREC X 0 REFEROIRMLILS ER
>SA VT AFAESI-T L FATH BRI,
FRFIIMMT 3\ TIRFROTEIN & &b \CHFEIERE
DRIZI D DX T A3 AFEDIRFENBEINT DIz oh T
OH DK D BT HBEHNK &7 - THER TS AlCl;
LOBFEL T Ien LHEESh B,

FERIERVICOWTIIN—8 X h¥5 X 512M.D.
S.A.xF kDL EE (A) , M.D.S.A. 1V
e e tipoiEiE (B) OmERIETERIVNS
R, FBEIERDRIAEL A5 ERNE D bh
bo THILRFIN LRI CERTH 503, R—LBTH
RIS IIHEEROKE L ORBESREIKT
HHZELD, FCHARBDRTIL 144 VEIEH
Bfife LTA A+ v B R ROBEEESIEEL
T, T bOREC X » THREBEFA AL L TEKS &
EZ AL RBAHEE S,

& B L NREOBRIIR—9 THB L 51T (A)
TSR KIT I 51 DN CERSFIBEE » Rz e AR
MiZH b, (B) TiLERSRRE 0.58/100gCCly D
R TR IS AERANBD NS, ChbHERE
B35 e (A) TERADEFBREYRT L ONER
EE0.5g/100gCCLTH B = L hb, X LITHREHI T
KRT+5 LEEFUREE VNS { 7 0 FEIIERFHR KT
eHEHCEZLBND L LBERENKISHENZ
BLFTRELHEFO—D2THD Z EHR—T7 DFER
EXNRE BB LAE L TH D, AFFCLBRICTS
ZEITXh 1, 208 ERGCTHRRBREINEL D
ERcH b, FEEERAL RN bbb B
HREEMNT S Z oKD,

BRICHRTIRE LIy VF AR, AV 7rEN
H+ ) FABKLIOM.D.S.A.0%BEOFESFRIEE L
AR TIT - e BEE L A S TE—7 Ic—3F
LT Lo



49

xz—7 REHERN VX VBBEROFELERFHE
- AV TrENL D.S.A. M.D.S.A. D M. D.S. A D
2 B BB VVIR S 2w | Y S 407 v
[ /

) 3.50x10-5 > 1.20%10-8 = 1.77x10-3 < 3.96x10-4
7
2 %{ Na #& 9.00x10-3 < 7.40x10-4 3.60x10-3 > < 3.56x10-3
el
) 5 | K 5 | 2.25%x10-3 < 7.70x10~¢ | 5.40x10-% < 2.66x10-3 < 1.38x10-3
_ .
9 Ca # | 1.00x10-% > 1.45x10-3 | 3.70x10-3 = 4.11x10-3 < 6.60x10-+
»
) % ) Mgt | 8.00x10-4 > 2.15x10-% | 2.00x10-2 = 2.16x10-% >
+ B
By | Ba f | 1.90x107 < 2.90x104 | 1.60x10-2 < 6.00x10-¢ S 5.65x 10~
i N
= ( Zn # | 1.00x10-3 < 2.72x10-4 | 5.90x10-3 < 2.96x10-* < 1.13x10-3
.y
7 A | Al # | 3.00x10-4 = 3.33x104 ~ ~
)Lo¥E

() EHoFZrFER 1,000 5 D mol.

SOEIHVSAY T rEAY ) FABUMILEE
ZFAHZ LY, FEPERDREIVINC I HEFIC
BHbHo AVEDBEIL ) FLER, vV FLERT L+
MEDZ DO CIFEPERDRIRTH 525, M.
D.S.A.KXO'M.D.S.A. D7 1 r{bipc2ou
THEFELEAERV I ERELVHERTHD, 2ok
e BEE LICHOBRBEOHBIC L 5L 0 LHEER
s,

4. # 1B

(1) #EdkDFEIBADRE ZEE LTIREELT
Wh,

2) TR TUIEBATAFATEOTENE &
CERRBEIVNR b, BEIEEHR AR E It
B0 HEBE>IRBEDIEM TH %,

(8) FHFINTIXBAT AL FAZEDRERS T E
THINT 2 oW THEIERBIR KT b, Th
P kicie 5 L BRER(FHEPERDR)D e 15,

COEEISRERIC L - THAIh S,

(4) FREIUIL TIEFAEIMERME O HFHEER>
A4V TAFAMEISD-T AL EAALDIET H b, %
RE DK b ORFEIPERDF KL ERCDH
%o

(6) FRFIIV TIXERSRE & HEER o BRI LLE
BRIV EFEIERIRSKRTH 5, BREL
DBARIL D 5 IR (0.58/1008CCly) D L 2 A THEA
DEFFUBE RN L, ThUBIBRREORME &b
EEFIBE VINC e Y, FBEMERDRIE L TKS,

xR
X BERFEALIOFES (BMIE4 A 1R0) Kiko
1) ®E - R - B - S8 - BK - K6 16 84 (1965)
2) M- GM . 8E-AD 0 K 1T 32 (1966)
3) M. Stern, H H.Uhlig : J. Electrochem. Soc. 100 543 (1953)
4) M- L) PRE 0 TMLEE 63 957 (1960)
5) BM : FRARLFHIE 22 816 (1964)

(FR41.10.31%4f)



