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On the Reaction between Metallic Aluminium and Carbon Tetrachloride - —[[. Retardation
of the Reaction between Aluminium Particles and Carbon Tetrachloride with Cyclohexanone
or Cylohexanone-Aluminium Chloride Mixtures. (P.S.] Comparison of Catalytic Activities

of Various Aluminium Chloride,

Tadatomo ASAOKA
Saburo YASUKAWA
Shigekazu ARADACHI

In the previous reports the retardation of the reaction between aluminium particles and
carbon tetrachloride with small quantities of acetophenone or benzophenone (inhibitor) was
studied, and the utilization of this inhibitor for comparing the catalytic activities of varicus
anhydrous AlICl; was also studied. The present writers carried out analogous studies using
cyclohexanone as inhibitor instead of the above two ketones.

Experimental results are shown in Table 1 (Fig. 1) and Table 2 (Fig. 2). As shown
in Fig. 2, the catalytic activities of the six sorts of anhydrous aluminium chloride, that is, G.
R.(Guaranteed Reagent “Cica”), K.(Kahlbaum), S.G.W P (Slight greenish white plate,
Laboratory sample of Isurugi Plant of Toyamakagaku Co., Ltd.), W.S.G.(White small gr-
ain, Laboratory sample of Nihongi Factory of Nippon Soda Co., Ltd.), B.G.(Blakish grain,
ditto) and Y.P.(Yellow powder, ditto) are compared,

Summary

1. The relation between the induction pericd and the amount of cyclohexanone added,
has been investigated; the retardation curve in this case was found to be quite similar to that
in benzophenone,

2. As seen in Fig. 2, the catalytic activities of 6 sorts of AICl; may be arranged in the
following order: —B.G.>G.R.>W.S.G.>S.G.W.P . >Y P >K.

3. The small incoincidence of the activity order appeared among the results of the present
and the previcus investigations may be explained by the small difference in the experimen-
tal conditions and the sample states.

4. In the present case of cyclohexanone, the activity has not neary been affected by the

state of the grain of AlCl; as was the case in acetophenone,
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T I = ahy PR EEEE L O KGO Induction period 135S ED - v O L VEEER
NELT A 2 =Y 20 L OoTHEMEI NS, A2Z0HEFFIALTr v 2 HILTA I =V 4
DIREEEMDOEED Induction pericd ORIEME % LITHELT L 3 = w 23K O MUBEEMEE DO RE &
T2 LENARTH 2, MUTHHPEIE > P2 LTtT ey 7=/ v 2 LESA (A, &
URvy 7=/ v 2ERLEGEB)D LOonwTilkire, HHEOHEIC-OWTX(A)DEEE (B)
DOFEE TGRS S VX HEE AR D 2OFPDBIC L TE VR, ARICRAWCEFr 2 LTe
~F ¥/ o HERLRABEORR YT OCRH LRRIC D 28R~ 3,

2. ® 5%

(1) EBRFK WHEILRE - il —RMEREsRm L, I8 76.3°C, UZO 1.4605~7 @ %
OEWERLZ, T =v2ak : REEFO(LEERMIT, #130~60mesh (601D£ShUT kEn) @ ’l)a
DORER L2, e 7w ~F Y/ ALHEED — #Rdh R 780 U< ibai 155~156°C (i 156~157°C) n
14%7(ﬂmn1®%® DYDOEEH L, MAKELTLI =T Em%mm(GMWde
Reagent), I&‘vhlb?um o, B ECRI (Slight greenish white plate), EH /) vhidh (White
small grain), Bk ih(Blackish grain) & ox#H@EHF MG (Yellow powder) @ 6 ik 4l L7,
Z O 4 T ARG O R b & Ik TERRS AT TP R BARE RS SHE
ARTEHRABARTH 2,

(i) EBR¥EE #H1#uce(FHD

(i) EBRFH: o bBEE 1®%, H2MCFALTH 25, BEHOILRLTEL, £EBR I
Tlx CCly 30.0g., Al%:0.56g. &£ Ag. Do Z v ~F% /v LDIREMY KGRI AL, ToH
B5°CLMBL CE WO RICRIT 2 & 145 [Tl % #18 2 EFE O P REE T % U721 5
FOSHEHCIRA U7 IR 2368 C L Rkt & L, ZORSRAWIR 2« BB L TITOTHE
BEREMURICRE L 7 2P & LTZ DR % LT Induction period & B#L 72,

EH N etk CCL B AL ROBIZERT LABETeNIC Ag Dy 7 u~x3 /DO
B.g ® AICLi ¥ 2 7B & TH 2, Mg sEfElcovwtik~<2 2, AICL XEHOEZTHERT 2
HEL72D, RO MIEL DA E X QRS EOTe BICABE Y EOT—HORK B3k Td
DY DEEOTHM LT, FELZ AICL R Y RIERERICAN, RILYy 2w~y /v %
CClL L THVIARELTIE X%, ALK EZMLZZNWT, ORI TR 2 bR mmﬂm
ROTAIC; Lo 7 v ~% ¥/ VL EEFCRGEE X, 2k —Higsfc i LT 50°C LI Fick
Th b AR R EALTHE, HBUowhic AtttER 1 & ERelc L Induction period ¥ 5 Lk

(i) ERER ERI cowtfibhekmiiy Table, 1. 1B, v 27 e~x3% 7/ v OFM
£ & Induction period & OBIRE Fig. 1. TR L%,

Table 1 Retardation of Reaction by cyclohexanone (CgHy,0).

Exp. I CClg 30.0g, Al particles 0.5g, cyclohexancne A .g. Reaction temperature :
gentle boiling of reaction mixture. (Bath temp. Ca. 85°C)
Exp. No. A. g Induection period. min.
1 0.00 19
2 0.00 27
3 0.0854 336
4 0.0322 148
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5 0.0123 68
6 0.0550 265
7 0.0690 365
8 0.1010 358
9 0.0500 233
10 0.2118 387
11 0.0585 273
12 0.0259 140
13 0.0745 326
14 0.0386 164
15 0.0195 91
16 0.0631 310
17 0.3506 580

ZB [ LovnwBohzfRrEFs e Teble 20mlicin Y, TORLD v Z7raxy /v
DiIEE L Induction period ORFEY 73 & Fig 2 0l icik 3,
Table 2.  Retardation of Reacticn by C¢H,;,0—AIlCl; mixtures.

Exp [ CCl, 30.0g. Al particles 0.5g., Cyclohexanone Ag., AlCl;  Bg. Reaction temp. :
Such as Exp. I,

cyclohexanone

Exp.No. A.g. Sorts of AICl; B.g. equivalent of A—C I“dP%iOH_
B, Cg, I perlo .mi1n,
1 0.3157 S.G.W.P. 0.3597 0.2644 0.0513 74
2 0.2997 u 0.3600 0.2647 0.035 37
3 0.3348 n 0.3601 0.2647 0.070 94
4 0.2997 W.S.G. - 0.3600 0.2647 0.035 87
5 0.3147 u 0.3600 0.2647 0.050 61
6 0.3147 B.G. 0.3601 0.2647 0.050 70
7 0.3347 // 0.3600 0.2647 0.070 115
8 0.2997 % 0.3600 0.2647 0.035 20
9 0.3247 W.S.G. 0.3600 0.2647 0.060 60
10 0.3347 Y.P. 0.3600 0.2647 0.070 110
11 0.3147 ” 0.3600 0.2647 0.050 90
12 0.2997 u 0.3600 0.2647 0.035 60
13 0.3447 B.G. 0.3600 0.2647 0.080 82
14 0.3447 K 0.3600 0.2647 0.080 118
15 0.3247 7 0.3600 0.2647 0.060 140
16 0.2997 ” 0.3600 0.2647 0.035 70
17 0.3347 ” 0.3600 0.2647 0.070 54
18 0.3447 W.S.G. 0.3600 0.2647 0.080 52
19 0.3447 B.G. 0.3600 0.2647 0.080 84
20 0.3147 G.R. 0.3713 0.2730 0.0417 38
21 0.2997 // 0.3684 0.2709 0.0288 58
22 0.3475 % 0.3627 0.2667 0.0808 45
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23 0.3158 4 0.3600 0.2647 0.0511 36
24 0.3247 K. 0.3600 0.2647 0.0600 117
25 0.3447 Y.P. 0.3615 0.2658 0.0789 58
26 0.3447 G.R. 0.3623 0.2664 0.0683 80
27 0.3447 S.G.W_ P, 0.3900 0.2900 0.0647 124
28 0.3147 K. 0.3600 0.2647 0.050 99
29 0.3247 B.G. 0.3604 0.2650 0.0597 57
30 0.3149 ” 0.3615 0.2658 0.0491 44
31 0.3247 G.R. 0.3595 0.2643 0.0604 65
32 0.3352 K. 0.3608 0.2653 0.0699 156
33 0.3447 W . S.G. 0.3618 0.2653 0.0794 106
34 0.3451 G.R. 0.3600 0.2647 0.0804 b8
35 0.3061 W.S.G. 0.3600 0.2647 0.0414 44
36 0.3277 S.G.W._P. 0.3600 0.2647 0.0630 73
37 0.3345 W . S.G. 0.3606 0.2652 0.0693 60
38 0.3128 " 0.3618 0.2660 0.0468 a0
39 0.3175 4 0.3600 0.2647 0.0528 64
40 0.3259 Y.P. 0.3622 0.2663 0.0596 94
41 0.3442 " 0.3606 0.2652 0.0792 135
42 0.3351 W.S.G. 0.3608 0.2653 0.0698 58
43 0.3453 V4 0.3596 0.2644 0.0809 67
44 0.3457 S.G.W.P. 0.3594 0.2642 0.0815 121
45 0.3439 K. 0.3638 0.27 0.0764 82
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Crams of Cyclohexanone calculated.
Fig 2. Retardation of Reaction by
CeH;o0—AICljmixtures.

Grams of Cyclohexarone add.
Fig 1. Retardation of Reaction by Cyclohexanone

3. ERRROEE

(ix EBRIL CHNT, ETFHROERFEOTTIEY 2 v~ ¥ 7 v OFME 0.35g frigix z o
#mEE e Induction period OBIfRARD L 2HAHIA L7, ML THHOBRIL Fig. 1 1cRa
naind, HiEXATI2ERTEDENS, chIZs 7 e ~F3 7 v & AlCL; [t &t DR
GRECRWTIXEER TS 2 L BEI NI T2 b 7= 7 v IRMOBE LMz 2 FHL
T bbb FROTR Y Y 7= 7 e X 2BEEROSBECHEEMTH DOk,
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(i) EBRIIHNT, v 7 m~x¥ /2L ACLLOBIMEAIC DOWTIE, TE 7=/
HiERvy 7= /7 OO MHEREFIL IR Y SOk, L LDHEIC H 1.0mol
2 1.Omol ORMLAIASHR2 LD EREL, v 7 r~x¥ /& AICl; OEOMNEBEXEL LT,
TH DR T 2 7 n~x 9 7 L OHBELIRDIZ, 6 Fio AIC], SAficovwT oDy 7 n
~F ¥ /7 i E L Induction period DBIERE TR L 2D A Fig., 2 ThHoT, KEKITRWTIEE
T2 6 RDOERICHED LN, chITAEILTALI =Y 2R WDy 7 a~F ¥ /O
8 & Induction period 2SWEHBI LG b 2 D HBHEHASEMTH 2 & RMEI N2 DTH 3, § 1K
DOBRAEOMLE 2T T OBEITONWT D AICL, DEIEEEDOREEL 7 20 & DIL T DEMOD
B AT 2B T HOT, ZOEMRMBEOTHICH S bOMHIAL © 7 v ~F % 7 Vi E&ICD
W ® Induction period A3/ g 2 b OREREERENATH 2 LHEIN 3, HEDOT6HDAICL,DE
PEEOXZ IDMEIZKROMLE TH 2, B.G.SGC.R.SW.S.G.>S.G.W.P.>Y P.>SK. c offiR
AR ALY, RO EMES LTic d 2 EE, ERPchABENE LR v 2 e ~3F
7 v 2 AICL & OIIL AL cORBEDOIRETRARTH 2HEBELTVWBIDEEHKL, TE 7
= 7 Y EROSE L ARICREROBELR D EVWEYRL T2, COEEEDMRAIEL, Thi
AIRIC K454 2 Teble 6 o AR OHFARNC K 2 BIED#H & LT, K. fiEY G.R. L
PHERAE—FL TR b D LEREL %, K MRRBENKT » 2 FH R ORI ORE SR VIO
WCIRTEH L T W2 28, ABRO ERITR VT Koo/ LD ol kY G
R.OFBIZERFHEPICERL2ZMAR L W E Y ROB Y EEIC AN, HizcDERBS A Fa»L
9 AT MOMTR S REOH Y b 2P CITbh 728k b5 L hud ¢ Ol K ko G R
CONTEIL L e FERBEN 2, AKMHSEE A DRE DK 2 WEREROR DTGB b A L 7%
D7D bHIMOMME L -HFT2bDTH 3,

4. 1%

(i) @B7r 3 =v2aUERFELDOREICONVT, FWYUBED Y 7 v ~x¥ 7/ RT3
HILLOT, Z20RMNE L KSHEHM & OBERASTHEAR N2, 081X ALCL, & OMIMLE 4
OHREY Tt 7=/ Y MOSE EOBMETFRLTWER, KOTX¥ Y 7=/ viFimod;
BVGER T H D7,

(ii) Cyclohexanone— AICl, {REMHRMOEER L b 6 HHEOHIL 74 3 = W 24 OEEEED K/
BROIENCTH 2HExHE L, B.G.>G.R.S>W.S.G.>S.G.W.P.>Y.P.>K,

(i) _EFREOEEBEONEN & FiEED HHC & 2IEEEOIRN & 2 HERL, KRENL VR
FOZLE L b Z2DERICOVWTHAL 72,

(iiil) T OEMEREETIET vt 7= 2 v EELALLFEAL ALCl, ORROEEBY ST
HE B D7,

(V) BRI ARECZEREOSWE, EREROROEEERSWE, FicHE
IR D TEPEEE b © VB ITE WA S e,

D ICEEARE R 2 ALCL B E MY S e AR MR QH ARTE RO WIE2E TR
REEABHTEHO AICL, BROL x ICEEOBE L R T 2,

_I !x__
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