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No. 1 #%

NaOH 5 (g/D 91,2 61,5 41,5 29,5 21,2 15, 4 6,0
Na,COy #BE (g/D 4,8 77,1 119, 4 142, 2 157,0 166, 1 181,3
ALO; Bt EE (g/D 42,3 39,0 37,0 32,4 24,5 17,9 6,5
No. 2 #

NaOH 5 (g/0 45,5 30,7 19,5 12,5 9,4 6,2 .7
NayCOy 5 Cg/D) 2,4 38,6 62, 1 75,2 80, 7 85,8 91,4

ALOy #t BE (g/D 21,1 19,7 18,4 14,2 11,0 7,0 3,4
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LCIREhOTWEY = FOoMhmaiLie 2 LadE () LOMICRT 2HRERD TR,
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(1) 30°~30°C [T 3 REEREICEAT IBS
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(A) ITH LTI 30°C,40°Catil (B) i LTIt 40°C & 1RO i B~ & R to 8 e
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45148 30°C J40° C T hd i 2 &It o o i

C1Y & oh CAY  mimpy  40°C ARMEEE 9 2% BEIRREN] 15 5
W6 & 2 50 100 202 300 400 500 600
Howm B 93.3 79.0 67.7 60.0 46.6 43.5 37.5
B W whes 84.0 73.0 65.0 57.7 45.0 42.5 36.5

no wEC5/4)  0.9117  0.9047  0.8967  0.8916  0.8877  (0.8%855  0.8333
o b 16.0 27.0 35.0 42.3 55.0 57.5 €3.5
n o HEC5/4)  0.9698  0.9652  0.9¢59  0.9619  0.9503  0.9465  0.9433

C2) # i CAY  pEymmes 30°C TG 9525 BEINRENR] 15 55
R TR 25 50 100 20) 300 400 500 600
Hio b 2 94.0 83.3 71.7 65.0 58.3 52.0 47.5
Ko B e 86.3 777 69. 3 63.5 55.7 50. 5 46.0

o HEC5/4)  0.9123 0.9053 0.8978 0. 8933 0. 8888 0. 8860 0. 8844
o wes 12.7 2.3 30.7 36.5 44.3 4.5 54.0
o wECI5/4)  0.9752 0.9738 0.9725 0. 9698 0.9513 0.9574 0. 9529

(3> R w (B) g 45°C OpEBieE 10022 IR 15 5
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DLEO#i R D 3k (A) (T BRERIR 12 30° C EBIEE M & 3009 O S DVIEMk Kk 5
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TR AR 2 55 MR LTI R TR SN LR, SEIBECRTE Y EBRE AR T 2SS L,
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LULTIBFI0GE 6 AIC AL S Nreo LM ZERESMEC I AN 7ee BTG B TTED BE 05 Y A B
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BEDFE—-X¥F A4 P TAL Y =JRC X DTT A S F 2 BET 2, M HE A & 80 U 25 bk
HLL (HMEBITD 20 MHZAAMOMT RBENEWEMNT 30 45 1 FIE4E 6,000t &\,
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WA — (Bayer) K, F—F 914 P LRETHGELTHS 350~500°C (THFEE LI His < i
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T4 =&k S & AR AT SR T
ENE N 1 < S =

TSR DAFBILE T ST 120 2 B 2 WISLME D — R E S SRR O TRIL T D 2, 4]
FRTENE oM KRTPICZ LEHRTHOTIE, IR I BIFRAE X B NHIFE T
(T AT 2 ARIBLFESLORE W B4 1 (R 2 TRITE T & DT I & BUF T ORI R
PEEICIL LMAEBNDIER 2 O D 2, i LESENBICHRT b Z DHFFLEHIEED ST
EH 7T X WKL 747 o ¥ =D H W R TFDENE N DO, FHIHABIEN LE
BHOR TR A TG, AR — 1% A7 F GG IR 2 Ok D 7o (TRALEL HEGE 32, 54(1929)
o BURRRE KBTI T b SEEFREPIG MBI HHEERESRE S LD TICK ZOH
Ge R I DI R LT D 20 —IOECE ) 2o Lt Bl b i, Ul
BRI 74 o~ D MCH T LTh 20 Al il LT3 RBIRSKAZRFICES L i i
Bl 38 B RO RTRBD TERE L OO 2O T LY ZWTH Do LLITH
G O T A TR EI T i e TR 2 L R 1D, BOMRITR Tl e LT RERR IR S &
WLTH 2. DTFHICET I TECAIFCRTL 2L DFHLEEOTHZ74Y > ¥ —ETHTH
J5i9 (Brennstofchemie 1935, ps 1—10 JEAt) 36 U8 (T 30 D SERIRF] K i5 (Protaes : The Gas World,
October 24,1936) O ¥ BN YA LTI IOTD 5,

HE AV oYL ARE —EARALLZE @LT 20T 1902 iy NF =~ (Sa
batier) N X ¥ v ¥ AR L7z C S W TSR I N bDTH %, LRI AZ Y NF =~
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Meyer R UF Koch [RHEDIYRIZACTH 2, MR TIRBPIED ABEE DT ICIEZLINBKT VY
viittic F~ AN T H D

HEDER 74V 0¥~ DG —ERLAENMEA LT CH 2 2 B2 2 U2 & ) fgfngd
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CO + 2H, = (=CH,) + HyO roroien coveeniiiinnens (1
oy Ni o4
2CO + Hy = (=CHyg) 4 COg sreeenreermimmneniiennnne (2)

JFIEA R & LT 12 Ao M58 o ¢ U B O A58 s i b o BUERS PO s ICftoT 2 7 v & b
AR5 7 4 Y TR DEFROLAKEIME SN2, T LESEEDMEN X b BUEGIHTE Y 20
TS TR T 233K 2 o T2 OFERRIE DM TR 2 Qe i T T35k sRe iR
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20 o R Ay v ROERRHER 2T 2 K0T A £33 13T 1L KI5
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30 KGO 2 ¥ v LB kKRR B
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6. CO, © i 72  EEIAKHBERL LTARK
7. M 8 o AL s a3

BitoER 71 Y oY ~ RIEAECR T 2MEENTNTRTIRKOI R Lice WL BIEEE
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EENRINCLETEIOCTH 20 ZEHRET 20 PO /T TERTLE

BIDBIA H. 4+ 2CO + FeyC = FeyCy + Hy + CO, = Fe,C + (CH,) + CO,

2.0 FOES

2H, 4+ CO + CosC = CosC: + H, + H,0 = Co,C + (CH,) + H,0
R BRI LTk Co & Fe DIRAMIE Y AISMEREBOL AL Z0BM Y TET 2
A2, ZOMMBEET RO, BUZ b Y ¥ &SRR TAUEBCE 280 LR R LD 0y
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TdH 2, Hfpra, Hifll, 7 A2 REDIHMEWENADEL b7 b T b O T DT
AT 2D
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— P )Y A—EEHE RIS A R WE INTH 2, MWIESE R —OMEIGAR L Y b Lo
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JER A BRI THET 2 HIE WAL TD 2, 75 LAHIERT 2% 100 375k e 0.28 & %
GATLRER R 2 CETOTH 2, P LMl M ¥ Wi L 2 BIZ LIRS hHCTDH
Do Mkic A5 74 v ¥ RZBAFTENERERE LI T 2HWNNIRTEREL L T2 014 T
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FEME ZOMEL R ¥ TR O/ NMERA IR ORIEIMO THEELRRETH 20 Z0OI
MR BRI 2 B 7o & LR BN TR R OIR BE Y B ic LA LY 20 TORITARETY
B LOA D =50 b DRI T 2,

A A left jx 67.5B. 1. U. OBG k35T 2, OB Y T AOBIE P MOSEET 2 L
BRI RBGTHAZORL P LU 2HNTECINITEHT 3 IEREBRT2DICH L O%
NEWhote, MULTHADRDIBDLONPAK INTHZNHEBMEN 2N TH 2 ABBDILT X
RHCd 2,

BERVERYE ZOWE AT ARKET AL RTADREGM T £ O AL X K g
CO:H, = 1:2 [ (1) XBM] °F AR F{LIGEE (oxide purifier) (T ) BES: & iR (LK %
Bi & MR 140 D) HHEIERRE RS £ R T2 0 TH 2T O HIEICH TIRBA EBRINTH AR W,
FL, —iicR{ms N T3 ED Carpenter-Evan O LK DOTH 2 b D LEEHIL D, HIT
LA LREE R R T 20 Wi T2 2 WY A& 10,000c fo i 85 2 v 4 v DIF T
D2

iRy AN e 2 v N= ¥ ~ICAZRIC Y 2O R 22 LIUER DIBRHEUHRET 2, ¥
ARBROBILIIR O T X R 2RO TIEED 2 v b e A 2T 20 TH 20 REHRD T AR
R IERTO 7 ADH) 25 % CTH %,

OISO b O R USSR BH LCEEE L, (K5 Ui ko Tl T
2o MEMOhr EoKiEM M E O 1:1 BHE 1:2 TH 2, FROHE 50~60°C <57 4
YUYy AL T D, R D5 74 v X by 70°~80°C Hid kb Fovr e v
DIEN D BLNOTTHMT I 200°C 520 H Y YV 43 Td 2, MihdE oL kLTI
ROTRAER SN OB —KEEIDOA v 7 4 v EMeKE LT v 2 = v a2 de#ihe LoTit
2T EDRMKZMLTEORRTERCHRTERDO 5 D FCH 20MERZBERELODI SN,

TRTOEKMZIRNE LA O MR 247 LR Kbk EL =7 3 v o4 v ORAMTH 2, T
LTBN TS T ERIE L LTH 20 TTOMEEE L TIRMO THRCE 2N TH 217HE
HERDBREEZIT~NE R DD TH 20 LRGSR AR ZINTHE Ve B RIE A IBILDZ (LT
BETHR D TR 2RI 13 ik 2 L h 100~120 gr. (6~7.51bs. per 1000 c. ft) TH 2, TiL
TEZORAMGREOWZ/STHIE T 20 WD 13LkO H 2 tho CO Htix 292, He fuif 582 ¢
AL 180g. (1,000 c.ft k) 111bs) TH 2, Mi L/ESBEEL VIS ThuEinie 252 ©
B2,

A OBMRYIAIK 3 2 ORI Wik GUSE 7 ALK % & b R 2 2k 2 S0 B R
CO=-292s Ho-58% [t CO:Hy=1:2 O35 2 2 L L REEKDUWL TDH B,

A A (Gasol) = i 30°C LI 4~82
Py (Petrol) : 3 30°~200°C 609
F~ ¥l (Diesel oil) : # 200°~300°C 20~2522

5 7 4 v (Paraffin Wax) : jhit; 50°~60° 2~T24
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L vy (Ceresin) : @iy 70°~80°C 44
ERoOBS

figsh: — 2R BB RTHRERSC LTH RO ER S AAdINT T 2%,
ST E T 2NN B, TOMBPDOF 7 7 TR ILEIE L 47~62 TDH 256 KIEHHILO
=y uic LN E W, T F 7Y 2 AT 2 kdicit 10~2022 O~y =Lkl 7
ra—n, FEUTRT 0.05% ON=FARERNMT 2080352, XZOMOIFAICH T 218
1T —70°C (el LA 2 FEEE DM 2 132 T LT H 2. T OMERMZN & LT
MO THERFTD %,

Fe XAl — F=XAMSREAMAST 74 R RE LTSN 2000 TES R b OCHE
DA —Nm = FOIECHOTIBMRBERT AL, B 7Y F v e v, RENE
DL E R DhRIBRER oMLY, 1 B 170~190g. TH 2,

HYY SO RN T 2720 OF~Erihk ML TET v F 7Y 7D bD LT3
DCTH Do Jukld Dubbs LRI L 204 T L EFNICER INTH 2,

R374y, UV A~ F=¥ARSEIRELRES L VS 22618 50~60°C Db D
THEBOER E LTESRTH 20RO T % 72 — U fIR iRk O ZLE RN i s L 2,
Ay 120°C PLEDAS 74 v vy 7 2Z BRI 280 EAT L TH 2O TR T2 Hn

N33,
Tty — FY Vv SRR T~ Ao FA v 7 A v LT A S =y ATk DG L

DTS 2% b DT OIGEHAMDTIER 2 —BITh D, AL 714 v OUIKT R 7 AH]
KL, ML D $ LR bOT, 20BN IRAL 5%, Ikis 552 WTH 2o AN
WD E, TR A v 7 4 v O T-RITR Y I 2 S22 DM S — D KRG D b O &
D ERT® 2o MERDELNZ LN A v 7 4 v D s R R L LTy BT s T &
DI D o B 1 E{LEIE 2165 7 4 v IR ATHET v € = A CRRI LR 7 bl L TmkliEtE
ME20CH 20 WETHBRALKBEIINTEF o r — L OME LD EIMNTIA LT T2
I~ WA L D ORHhic L UELLEDO b OXMib6 N 2,
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(Abstracts From Original Papers)

Effect of chlorination on the properties of cellulose.

By Sutezo Oguri & Muneo Takei.

When wood sample is chlorinated, the action of chlorine is at first very rapid but is soon
retarded by the protection of lignin-chlorine compound formed. When this is removed by
the sulphite solution, chlorire acts rapidly again. But it must be considered that when the
chlorination is continued the cellulose which has been allready free from ligirn may produce
a residue containing more degeneated cellulose. Besides, it is sure that pure cellulose suffers
a gradual and continual degeneration on prolonged chlorination. Now authors attempted to
examine the effects of chlorination on standard cellulose at ordinary temperature and 60°C.
for different treating durations.

Standard cellulose (Ind. Eng. Chem., 1923, 15, 748)
copper number (Schwalbe-Braidy method) 0.0413

Sample :

viscosity (126 aceton solution of nitrocellulose with Ostwaid viscometer) 798sec..

Ouwr experimental results are given in the following tables.

Table 1 Cordinary temperature)

oven-Iried sample

Time (chlorinalion) (min) 30 60 120
Weight of sample used (g) 1.3202 1. 7046 1.3302
Weight of sample after chlorination (g) 1. 3832 1. 6860 1.3137
Loss in weight (g) 0. €070 0.0186 0.0165
Loss (% 0.50 1.09 1.24
Copper number 0. 0486 0.052 0.074
Viscosity (sec) 542 319 195
air-dried sample
Time (chlorination) (min) 30 60 120
Weight of sample used (g) 1. 8139 1. 9676 1. 7460
Weight of sample after chlorination (g) 1. 7958 1.9418 1. 7331
Loss in weight (g) 0.0181 0.0258 0. 0309
Loss (25) 0.99 1.31 1.75
Copper number 0. 1C5 0.112 0. 181
Viscosity (sec) 320 178 125
wet-sample
Time (chlorination) (min) 30 60 120
Weight of sample us~d (g) 1.5833 1. 6781 1. 0860
Weight of sample after chlerination (g) 1.5648 1. 6535 1.0107
Loss in weight (g) 0.0185 0.0246 0.0753
Loss (25) 1.17 1.47 6.93
Copper number 0. 130 1. 170 5.77
Viscosity (see) 289 87.6 20.7
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Table 2 (60°C.)

ovin-dried sample

Time (chlorination) (min) 30 60 120
Weight of sample used (g) 0.6275 0. 7448 0. 6633
Weight of sample after chlorination (g) 0.6185 0. 7355 0. 6466
Loss in weight (g) 0. 0090 0.0093 0.0167
Loss (25) 1.43 1.25 2.84
Copper number 0. 107 0. 170 0.391
Viscosity (sec) 425 295 165
air-dried sample
Tim? (chlorination) (min) 30 €0 120
Weight of sampl: used (g) 0. 6870 0. 6827 0. €955
Weight of sample after chlorination (€3] 0. 6722 0. 6628 0.6570
Loss in weight (g) 0.0148 C.0199 0.0385
Loss (25 2.15 2.91 5.33
Copper number 0. 468 0.957 1.708
Viscosity (s2¢) 63.7 33.1 17.0
wet sample
Time (chlorination) (min) 30 €0 120
Weight of sample usad (g) 0.6398 0.7349 0. 6955
Weight of sample after chlorination (g) 0. 6300 0.7018 0. 6570
Loss in weight (g) 0. 0293 0.0331 0. 03¢5
Loss (2 1.56 4.58 5.53
Copper number 3.785 11.381 11.078
Viscosity (s2c) 26.8 11.6 11.6

It has bezen shown that the properties of sulphie pulp were improved by chlorination and
also reported tha% the copper number of the purified cotten cellulose decreascd and the
viscosity was constant after chlorination. (S. Masuda & J. Murakami, Cell. Ind. Japan,
1930, 7, 173) Bat their repetition of these experiments showed very different results. Our
experimental results have something in common with this later results. That is, the copper
number always increased and the viscosity of the nitrocellulose-aceton solution decreased
with an increase in the duration of chlorination. Mr. Murakami showed that the viscosity
of cuproammonium solution decreased rapidly during the initial periods of chlorination and
then at a slower ra‘e daring the rest of time, (Cell. Ind. Japan, 1930, 10, 223) but this was
not recongnized by our nitrocellulose solution.

Conclusion.

At high temperature (60°C.) cellulose was affected considerably by the chlorine treatment,
but at ordinary temperature the copper number was almost constant especially for those
samples which had been chlorinated for thirty minutes, but a corresponding decreasc in the
viscosity due to its hydrolysis was observed.

(Laboratory of Applied Chemistry, Waseda University, Tokyo.)
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On the Action of Carbonic Acid on the Aqueous

Jiro Kajima.

Solutions of Sodium Aluminate.

To aqueous solutions of various concentrating of sodium aluminate containing five

grams of glycerine per litre,

sodium bicarbonate was added under constant stirring; the

temperature of the starting aluminate solutions was 15:2°C. The stirring was maintained

for some definite ho7:s, after the lapse of which the mixtures were analyzed. The result

obtained may de sunimarized as follows :

Soiution No. |
Cone. of NaOH(g/1)
Cone. of Na,CO3;" g/
Cone. of Al,05(g/1)

Solution No. 2
Cone. of NaOH g/1)
Cone. of Na.,CO3(g/D
Cone. of A’.0,(g/D

Solution No. 3
Cone. of NaOH(g/1)
Cone. of Na,CO,(e /1)
Cone. of AVOz7g/D)

91.2
4.8
42.3

45.5
2.4

22.2
1.1
10. 35

61.5
77.1
39.0

30.7
38.6
19.4

13.4
22.6
9.75

41.5
119.4
37.0

19.:5
62.1
18.4

10.0
29.2
9.4)

29.5
142. 2
32.4

12.5
75.2
14.2

6.6
35.5
7.90

21.2
157.0
24.5

9.4
80.7
11.0

5.0
37.3
5.87

15.4
166. 1
17.9

6.2
85.7
7.0

3.50
40.7
3.85

6.0
181.3
5.5

2.7
91. 4
3.4

2.25
42.6
2.50
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Refining of Light Lubricating Oil

Distillates By phenal. Part |.

lodine Values and Stability for heat

treatments of refined oils.

By Tatsuichi Hara.

In the centinuation to the previous studies (This Journal, 1926, 28, 17) the author reports
the results o the fursher researches on the properties of the refined oils obt ined by thke
projg )
phenol freatments upon the two kinds of spindle oil dis illates from the vacuum distillation

of California crudes. The summaries of the original papers are abstracted as follows :

(1) For each refined oils quantities of unsaturate hydrocarbons were determined by Wijs

iodine values, for preducts at several treating temperetures as shown in table 1.

Table 1——Iodine values of refined oils according for treating temperatures.

(on the Wijs methods, sample taken 0.3 gr, time 1 hr, temp 5~10°C for each test)

Distillats “A” I V. 2563 Distillate “B” 1.V. 23.16
(20025 vol of 957; phenol used) (20075 vol of nonaqueous phenol used)
temp C) L V. temp ©) I V.

30 16. 40 - _
40 15.79 | 40 10. 19
50 15.42 50 9.71
€0 14.61 60 9.51

«(2) 'The auhor measured the Iodine Values of refined oils ob%ained by several solvent ra-
ios and compared these values for the products from ordinary sulphuric acid treatments
as shown in table 2.

Table 2——Comparative table of Iodine Values of refined oils obtained
by several solvent ratios with those from the sulphuric acid treatn.ents.

(I) Distillate “A”

9524 phenol used at 30°C sulphuric acid (Sp gr. 1.84) used
“Solvent 25 I. V. : Sulphuric Acid 5%/, I. V.

100 12. 19 22.8 21 03

200 16. 40 45.5 19. 36

302 13.02 68.2 18.03

400 10. 41 90.9 16.59

500 8.171 113.7 14. 47
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(II) Distillate «“B”

Nonaqueous phenol used at 40°C Sulphuric Acid. (Sp. gr. 1.84) used.
Solvent 2 1. V. Sulphu ic Acid 1 /. I.V.
100 12.40 22.8 20. 46
200 10.07 j 45.5 18.60
300 2.29 T €8.2 16.95
400 6.23 90.9 14.76
500 4.13 113.7 12.20

(3) Frem the above resuits it can recognized casily that the refined oils by the phenol
treatments are more stable for heat treatments than the products of sulphuric acid
treatments. But by the experiences of laboratory treatments the author pointed out that it
is absolutely necessary to remove any traces of phenol compounds remaining in raffinate

oils completely to obtain the superior results for severe sludge forming tests.
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On the Catalytic Action of Japanese Acid Clay on
Vapour mixtures of Aniline and Methyl alcohol.

By Kiuhei Kobayashi and Motoyasu Mizushina.

I has already been reported by Harashige Inoue that methyl aniline formed by the direct
condensation of methyl alcohol and aniline was transformed into p-foluidine by contact
action of Japanese acid clay at higher temperature, with the formation of methyl aniline
and dimeshyl aniline, and the mechanism of the reaction for the formation of p-toluidine
and dimethylaniline by the interaction of aniline and methyl alcohol in presence of the
cata’yst will be explained by the following Hoffmann reaction ;

CH;OH 4 CsH;NH, - C,H;NHCH; — CH,C;H,NH,
(Bulletin of the chemical society of Japan No. I (1916) 157—162)

We have studied on the catalytic action of Japanese acid clay on mixtures of anilite
and methyl alcohol. In our first report we have dascribed the experimental apparatus and
operation and the results of the preliminary expsrimental test. We have confirmed that we
can obiain p-toluidine as chief prodict by using Japanese acid clay. In our second report
we have described the influence of the reaction temperature to the yield of p-toluidire and
methylaniline, and the mechanism of the catalytic reaction.

A mixtare 61.5g~53.5g of aniline and methyl alcohol (1 mol; 1.2 mol) was passed over
80g of Japanese acid clay, dried at 130°C for five hours, duaration of reaction being seven
hours and reaction temperasares being 220°C, 250°C, 300°C, 350°C and 400°C. Each of
the reaction products obtaired a’ each of the above mentioned reaction temperatures was
fraciionated by d’s iilation, We have examined the physical constants and the melting points
of thexcetates of each fractions. Chief results will be seen in table [ and J[

Table T
Reaction Mixture taken Distillate g Refractive indec 2 of
temperature /200
°C g (190~207°C) "D ) variation
220 61.5 15.0 1.5778 64.6
250 63.5 30.2 1.5733 89.9
300 62.0 29.5 1.5515 929
350 62.0 32.0 1. 5580 96. 1
400 63.0 22,5 1. 5681 96. 6
Tabel 1.
Reaction 2z of methyl-aniline ¢4 of p=to’uidine 2z yield of methyl 25 yield of
temperature in fraction in frastion aniliny for the th- j-toluidine tfor the
°C (190~27°C) (190~ 07°C) eoratical yield th or.-tical yield.
220 27.3 68.8 8.3 2).8
250 28.2 65. 4 16. 6 38.7
300 19.0 76.0 11.0 44.9
350 11.5 78.2 7.4 50. 1

40) 5.0 85.0 2.8 47.7
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Both methylaniiine and p-toluidine were obtained as main reaction products at 250°C but
methylaniline decrease in quantity at higher reaction temperature and p-toluidine increase in
quantity as shown in Table T and J[.

The mechanism of the cafalytic reaction may be considered as follows; When a equimol-
ecular mixture of mebhylalcohol and aniline was passed over Japanese acid clay at 250°~
350°C, the clay strongiy absorb the [NH,J radical of aniline and then (HJon para position
of benzene ring directly combines to COH] radical of methyl alcohol. Thas p-toluidine are
obtained from aniline by simple dehydration by the action of Japanese acid clay. Japanese
acid clay is not a mere mixture of silica and alumina. 1t may be counsidered that the
principal composition is an intimate mixture of hydrated aluminium silicate such as
montmorillonite (Al,O3+43i05+H,O+4aq.) and amorphous silica. (SiOz+XH0).
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