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{ | ! |
1 254.5 1.5 246.5 L5 273.4 | L1
| | | !
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A1 0°C T s
(NH,):80,—AlL(SO,)5—H.0 & O
iy W ML GREESFD

—

.
(NHD:850, AL(S0D; .0
41.50 25 0 58. 14 24
41.42 0. 082 58.50
35.20 0.130 64. o7
24.86 0.201 74.94
15.61 0.254 84. 16
10.07 0.323 89.61
5.42 0.411 94,17
3.29 0.463 S6. 25
1.68 1.07 97.35
0.987 1.52 97.49
0.595 2.73 97.27
EY, \s0%
(AHas LS00, 24 H,0 B3l
(NH,).504 Al(50,)5(NHD,80,-24H.0 Al (S0

420 ALSODy—(NHD50,—H0 o 7245 il

CLLEDRETRG 2 R M B er T2 2 L 2 A LTB 7T 2 2= 2 R
T oa =y KMFEDIRRIEL R L BT LR T & = = v 4, TA:e:ﬁMUW&ﬂ&J‘K‘@ﬁ@
MWEDHITHENT 20°, 30°, Kk 40°C (TRTINERIT O/ 28k 05 2~3 HRUIE 2 Eluc

ZR
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B 2R OBREET 2w = ARUT A= v AUPORINLE

L (NH:S04 ffifs giAnsL 2. NHpAlam fifs fiE AR
~ -~ % ~
(NH,).S0, H.0 (NH,:S0, AL(S0,) H,0
ceC 41.35 25 58.65 24 0.712 25 1.84 25 97.45 2
20° 42,85 57+15 1.73 4.48 93.79
30° 43.75 56. 25 2.31 5.99 91.70
40° 44.7 55.3 3.07 7.94 82.99

1. Seidell; Solubilities of inorg. and org. Comjyds. 1923, Vol. II, 1049
2.  Landolt-BCrnstein : Phys. Chem. Tab., €69 , 5 Aufl.

B3R BT A=Y A -7 A=y AUISEGAN IR

L fle o oM &k GEE2D
(NH,):80, Al (SO, H,0
0°C 41.42 0.082 58. 50
20 42.72 0.359 56.92
30 43,30 0. 654 56.05
40 44.08 1.37 54,55
4, i =

1, 0°C it 3 (NH,).SO—AL(SC,)s—H.0 ZoFfio (NHy).S0, fHlodls¥17io7z.
2, 0°,20°,30° Ko+ 40°C vl 2 (NHy).S04 ¥ NH—Alum OFiFICHW TR LT
W2 Wk Lico
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R(MdEwﬂmmhlﬁ&2&9H)K&Dﬁmmm%&6ﬂkbd

M B —IG (TE{EREE & 9, 23, 1028) MUUHAGEI (TR(LBAEL & 10, 24
115) i ikl sh DFR LA LARRIR MR 2 LRRVERT LGSR IRIIE N1 D & 2 T4 Ly il E K
(B 12 E T LS Ers 40 ARerinil) 1R iah o BRLA i th ORRBIC # LB RRYRARTE IO &
2 AR L7e Yo

I & LR LD IO B LT EE 3 2 38 W 35 1 T & T LBSHT i O TR0 —RZ T T
RNTH 2o % LIRENHRIC LTLIICZORAMEZE LIS RIBO R Do SR EHEe Y~ o
< 4RO E S L IRA L L CImaE i O T 2 a2 M LIEINTH D A & T 255
1B IR RIS T B LA EAOPERT & ) b LD 2 003 D B o SFHFIR M TR D EET
RIS L 2 e € — v R ERPEFT-L\T TIEEINE 285 0, AL L Tal oIt anig 7 % FREEICTR
B DERBLRMEAE LI,
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g 13 Itk Koot BEoah o i 5T

Bt iy I ih
Ho wm(15°/4°0) 0.942 0.921
Hi  BEQRedwood)
30°C 1245 287
50°C 312 112
106°¢ 50 41
Bl ok #CC) 201 56
#E [ ERCOC) —11 o
W C28) 0.63 7.16
PR (22D 0. 11 0.60
W 5% 0.01 0. 11
% 1 0.013 0. 040
2R 0. 169 0.246
wkFE M 23.9 19.6
iR e K] 0.0 1.8

(U LEPOLETIR I 2 o Tl U2EFE a2 (/% 5. 5em 282 3.5 em R 7-MLIT BT
308 ZARIKL 150 °C DRiHEHRER AT T STENIMEA L7e 2 B2 DIt Lok 72 b o KRN
w4 AR Y SURHRIGR XA 2.5 g, IRERMBERNE 30 Zh iz LTl EaiE 20°C gtk
729 o MRALITREUREEY 88, & BLCRTTIINIR & ~ v o — A OYFIRAT IR L 30 SRz L

DRVBLCIRC T LTRO e Yo Z DO ERIZHAT B ABRERIM T THie R 220 KT
WVEHRTIEOTIEIT L, BEah ORI, 2RRNT RSN M LTS O LSBT W TR T
FHEIE LT b,

45 13T 200 < & il i LL LLLIT, WGBS DIREGE 38 L CAUF LRI L TR

7’*/1!1’[”/ FR% T e DT Dt 2 X2k Lic D,

FEih o 200°C 52 8RB IR 2 45 2 R IR T,

92K Hee-aaho 200°C 2o ZER R
G # 1000c.c)

WIHIEECC) WL CC.C) W o e (15°/4°C)
80~100 6.6 0.760
100~125 4.0 0.772
125~150 8.3 0.778
150~175 25.6 0.795
175~200 65.3 0.808
Ze i 109.8 0.802

55 2 RO Z 243 2\ LIRS \THMT 2 SN0 T { 175~200°C O id 2
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WSRO 5095 (228 ¥ SOLERIEOF V) v Il LELLATH 2, =L —Aihh
THAE D F VY v R = VOB T & D 2R ke 2 I O LUl o5 03 P ki
PIDEEMTIN b 2858 LJ: b SR I B85 0 23R 2 RTINS b O LHEERE 5 2,

W R OTEFE ORI T i+ 21T 3RO Lo I LEEEMIZ IS L 2B Lo

B3R W ah B UrRE I gk o W ET

W H 7% it

Ok (15°/4°0) 0.802 0.935
Hi B Redwood)

30°C e 730
50°C — 212
106°C —_ 46
5l K B C°OO -_— 152
o CO e _—
ERWE (%) —_ 1.58
wEpFE (2) ‘ —_ 0.61
w4 (% — 0.01

(% " 2.083 0.036

izf\ f# 2.240 0.116
% E M 23.5 24.0
MR Ak 18] 1.8 1.5

FEY 2 I OREN @ILTUZEEMOZN LA LR RS 2 b, BRI, 2mITLE
LAk 27 Lisih ORI ALY Lie b G | REGhORMZ) . BIbRRILRRE It
BHHEIETRT & AP UIREDIh A Z BT 2 2 2ok VEMERRR ks a2 ohrk L2 T &
PRTLORD,

2 LTI Z B3 Lz 2l 2 il (FRMErT b % JRE I IRtk % b Do 1A —IX

B T TR L% OO o T LB O L L TR L2 Vo

TEFE LRI £ OV & OBMRY 45 4 HITOR T, P-LRMoBERALZ B 1.20°CofE
RS R T T BRI L 150°C OIREE T 2 ahiTn~#8EeicT 30 i L7
% 1 3iE LA LR OB AR, kb Lo, FRomr i@ Lz Y.

AR P hmnas & gho

B R a2 g H 2R TRFE Wip (L1
(Wt. 2 (Tag-Robinson No.)
0 |74 0.036 0.116 24.0 1.5
10 1y 0.022 0.069 24.3 1.5
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29 1 34 0.011 0. 040 23.1 1.5
30 21 0.011 0.033 19.1 1.3

LU O (ORI D T (7 2 7 0 R OIEREMIC THEE LTl LOBEORHEDES
TIic Lz b,

FEREHS AR T BIEC L OTRIN D BEOHERHTA LRI, 2RITRBY ¢ 2
LIRHENL LTSt (b Fo 3025 O 2 hORENIZEN N R iR ED
N E D OTELOWERNIEE 2 L% ve 08 Wijs FeiT i 2 Bih Ok E NI R ofii ¥ 7
Ty oic LT Francis [ (Ind Eng. Chem,, 1926,18, 821) J7¥ Frederick S. Bacon [t (ind. Eng.
Chem., 1928,20,970) %£ix Mc-lthiney [T (J. Am. Chem. Soc, 1899,21, 1085) ¢ Bromide-Br-
omate Wi HEHLe-2 % E. E. Casimin & M. Dimitim Wig¢ (Pet. Zsit, 1935,31, Nr. 34,1) RoF
A. M. Sakhanov., R.A. Verabyantz & A. P. Mesh-cheryakov [G%% (Ibid. 322—32) kv,
Bromide-Bromate #:% LU O RAAEZ R TIRORBEL 3 DL & F b 5 OUn L BEH DK
FITR O IENTTHT 2 8% Ok A OB ROl h o Rigfndic s LE L OBz L
LB (T bR A 10, 24, 115) ORI BBUTR W T 4 RO & T
T2 LB b O R ic B LTI ETEN R LEHER T2 50WRETHH 5,

i & ah o (BERFRIT & OBIRZ 45 1 [ L0 2 EHNTR T

KITHE & Ol CrL 2R LT e 2o (I R ORI, 2RI 2 B Le b HO R
CZ ORI R T MLE- LR RS 20 221 LTI Lo nZAIREE ROt ImBArERNE il & [7)

i Vo
955 R PIRINRRTRG 2 kil & MO PER & OBIER

o o e £ LMK
(Tag-Robinson No.)

90 1 14 0.012 0.032

120 124 0.014 0-025

150 1 3% 0.Cl1 0.040

180 1 25 0.013 0. 049

muiéﬁi!@&gz-tfiﬁfﬁm&ﬁfll:(‘!‘sf;i©4‘]u%fé/mt CHEELTHLEE2 b D CH Do PRI
2 il & M CUE R RN & OBHER Y 45 3 B3 4 BITR To B-RIRIMERTHNG 2 M < X
DT THDBEBERIUTT R 2 b1k D 1T bR IS TR ¥ 2 8 51X DT AR T LT, BRI
2R MEROMIN H 2 b D L Lo
FATHL ST B Y Hg 10mm 0 ITZPEIc THH L 200—300°C ol (LT 0.936) (o
XML EDIER MY L7e Y TNEE ORITRT HLERNOE B2 b0 LD 3I1EF
b 20 g (D) Z R EEER & I EICIBEER L 120°C iR BFICiRET 2 aliiciiin L 30 S L 72
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W) L2 2 il Ulrah 28 2 2 3 & Lo, BRI AR b e LTt B bFEA &5
DIRAL W T 28k Ofe, SRULERR I MAIIEOD 2052 CTH 2, BHNICIZARL P, A

AT b B BRI D B 000 2 0 & OB C D B0 ASETIIOTH b/ MO b 02
BT D 50 JBTIIM 942 T IO S N de, XA ERRR BB S 5 A %
PRI 7E SEFIE S CMPTICII D7 & DT B %o

DERRI—— i OB 300 AERC & 2 BB 1 2~3 WIETD S, =F4 ¢TI
b —RICRATMBIRC 2 ERRATEDIICDS, HAICIAS HBRLT RS L W5
ThR\, RO TSR B E T3 AT TR ORI bR HENTES, OTHAEROM
LB, FCMREREOBTAEICH I Lo &%, PINKETIE 10 Ziic LA B 1 265
SLERARRIERE b LTI S,
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PRI —REPE R 2, 800 MERECIHELRIERY 2,000 WRACH 5, EOTHRELD 2, Aifih
TROULEN L WEAMBETICEENTIE2BTH %,

(2) ZAPo NERBBUR

AIEAOTTE L 400] EEL L LS THS, CRBEHLTEMNEZER <) MNHFEaE M
40 BREY M THEVWOTH 2, ﬂﬁM%MH&HL*&éW@A gl AEchHlEEc LTE
B L7e, JURSR AXEM, SRR e T2, R LENR TR LSOV y T

» BRI RICIRET 2 R CH 2, T ELITIZBURTIN THG B B IRGIESER) & 5L
AN RS Bv, ITICAFEE T HOT WL RIERE el R b B L 2R LD T
y —CR AR EZAFICES TEIRGECH Ok, YRR cSOTIRFOL
m%h%%mm%& LAFE AR OB CRREIL B L THI AN TIRDDTH %, AD
TR T8 DI % 1T —IERERECHE O 72 O EHAZE T 2 B A & T 2 g MO HIED o7z, Kik
Koz b THEEROXBELIEA CHAR /MM HIEME G Y Ko7eH b D2, M2 IChaLE
PREGZG10 OF; RIRET b &R 3 AR BRI CEE T 2 HE DD TH B,

AFPRMBESE OAIZ PRI oTES EBEN S BB B 94T 3 X Y Anh ke B L e
LATRER Xl TE N A LT 2, SRR AR O AR EL B T-& Lo Td 2, X

NIl LR R i T Al SRR oI 2 IR O A T O GEY BT 5
T-EL7bDERIEN S,

WBIFOFERE DB E LTid (1) AN OEHEDHEE (2) LBk T OB 3R K
(3) KT A= — LD RIHEIAS T S HC 2N EIT MR & LTk (D) SRRk (2)
BRI OFEIR (3) BRI ik R0 (4) Mok 7 v 2 = AV ERETH OB TDH 2,

BREHR OB LTI ICER I B L 2 vo IRFHISET ORIRILHRE LR 2, 000 B [H D A IEFN
1248 1T 500 #IEI & 32 LIE0RHE 10 SR 2 I8 H0 2 & AL & LA, AL AT AR
RO 3 FHTR TR TENNTEERE LIE SO SREICEH L—COFEEHAAL LT 2 L DOTH
BOKNEZWIHORDTH 2, WHIER itk 2 LTS iR anE2 3 23 B &
T 25 AT TERBEN S ORWRDOLDTH S, it LIRS RO AIR IR KON E O

ERRERNZ, oA ZR VERCEFRIV AN TS 2, HAS TERICHL 5 7 1§H#c
iLESEDOFRET 22,500 ME Y DR 75 000 HHO YR L T2, ZNUHBMERIE 7 7 RERD
Fe & LAUIPATES 12,700 S|, AU 11,500 SR, Akl gedede 33,500 #
8, ARchimFEER 11,400 #EIAE A 75,000 WL 3, THHE 26 THTH 2. ARK
(LT IUM, sk, dbissC 4 7, GHEEHEARS 2 2 ivE, W 3 Z R, B 11 Z PR, AR

THIEILM, R JeisdicT 9 N, FER L 2, G 2 2 4 15 SR RELE LATY
OWERAITER 10 BREFEY B E T20CH 205 kM 7 FEHERK OB T 260 RO
HFEE D, BHFBEPX LR LE2TLE LS, MUSKORES MM L NEEHBEE b L L
BHNOTH 2, AUNEILEC L2V ) v 1 e v ohpid i 12 4E88% 0. 730, WiL<T
HEFA 18 AFIFICE R & 0.570 HEDOBWOMTH 2, BMEFY V¥ 1 e roOififfiid 0.560 [H]
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THZME 1 F e v AT E LML 0212 [MOHME Y ¥ ZH T 2H5~THOT, ILHilIEE

9,500 #Hiz b, ZIRMIOESHIBIZIE 1,900 BEICY 2 EOHTH 2. REHHONE T
LTI 5 20 OfLE & fliflf LEOMINE TS LT RARFIARER 6 JMTiE T 2 58Ik MFLE T3 2 L 0T
B2 MIKT V2 = VTABHENT T A ORI 4,000 AL, @AEEERNE 480 WS, TARER
[Tk 60 »JifE 18 WiReApek e T3, —THOMRAARIZES 000 TH 2, FAE
7 TR E LI AR LTS, 52T OBRTIZ IR, HIKOMEfI R 18~20 #uyl,
EFEMRT v 2 — V120 81 E 2D TH %,

PLEDNHF O AEABEE OIS cd %o

3 &

BB e b Wi 2 1 H Y ) v SRR E D 2 0T H B, FTEIAE LT, FREATNL i
ZAFTHL FERATHL K67~ EAHTE ARRT ARTEHLSENECBL T2 037 Y ) v O
N ERAZTH S, TRITHEN & LT A JLAICB LB 2 ) v icfla <& b0k
W T B 2 DRIEERE RV, BTEMEF Y Y VT L 2 MER RV E BN, BEHT RO
W& LTRIBIKEHED D 2, B KE Tlirc 2 Lz b OC &2 2 i Emosifr Hie L
7e b DCTBUEDI (A % 2D D 2 OC/ANBA OB 2 DT S0 AEPSIZTEMIT & 2 IHED
Lo
R RO R & NEFMD 2 0D %, $HFHOTEERNTHLS AR TH 2, LE
TR TG & AR (TR T 2 DRERD 2,

4 AU 2 fiph o i 50~70 SR &GN TS, A 2 SRRk T 2 &4
EEDT 25 AR LTl 2, B oD D £ 32 045 100 E I CTHRWEDH 5, —
TR 2 F 4O 777, 000 fRE L3I 3N TR 2, FiROABEIRIEZ BT H 2 b
BT IL DR HONE 3, SCIRBIEA LI O 11 M T B LR R & DI EC O 1T 2 IS AFRIT S
T 28 f@KS. MEKITIRT 17 fEREAGE 45 [EREL AN T/nS, fand Vil(baliE 182 Ak
T ETIE. AR 200 BSREDV LM F 1S ATIE 1, L0 BRSO 5 Bt 2, HIGE ¥ BoF L Kk
FDEROILTE v FFMFAA MGG E TIE GRS ZE RS v, 5T
SLEERE LCHRYBEAERINE RS kv, SRBIRAEO RSN IE 4 000~4, 500 HEET H
2WAEFEREE LT b 1,500 iRE % 332, Fih i c BB LT < AT T B 1
FILE b ve 2 CERF T H b UIcIRBEE Y LCRBOMITEY LOEWEL T2
bDOTH %, (Hfn 12 426 )1 3 H7R)
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ERO#FEBRBD S BKERRME

Ao F &

1, AREILOER

FROKFERIMZNEEZITCITE LT b F L e e Alx < v 7 » — % (Marcelin Berthelot)
THEIT 1868 LQHTH 2, RRAEH LieH 7 24 270°C Ak & IRBERROMRMIRR & L 1E
HUCHURERICE LY 6025 (I T 2@k 2 19 CIn%, &y 7 r Rt 7 5wy (Dafert
and Miklauz) Wic 7Y o¥ — K+ r» 7o = (Fischer and Tropsch) G L 2T b LI IE
CET 2 ARBEO IEEME I DBITE 2 N Teo OF L/E S IR BLEOHICHIRIR RN 25 2 SEZPED G0
ENENDOTHRY BEELEMIE LTHEANLNEND7DTH 5 DB AT T2
LG OEADBEA T DO TH 2D T 1910 4EYH & T ITE T S L T oz, A
RBFAEBUL Lie NIRRT A~ ¥ v 2 (Bergius) IKTH 2, FIRESIMAF I THRO NI
AEGRICET 2 BB it 7o, BIH 340°C, 150 GUMEFITIK & Jic il 3013wk 2 InBEEN 5
2 ERIRIEOFA & 22 W=D 2477 2 I AR SO H AL, Tt At & K%
CH LESMORSERIN T T &L b C/H /b 2 WighkB (bR FEMR B oz cdoTll ko
L Y R AR A REHEER PR LT 2D CdH 2, Ji8 1921 EGECIR Nl O Rk &
SERDAIED B THMOMEZIEA ER SN LM DO T D 2 ML S AR AR L ik ko 5
v 7 A~y A (Luxmasse) &RFT 2 EEILH T80T o &+ 2 —FEOIEME & ik & Lz &K
IR T TRFE & HiT 450°C, 200 SEIEFITfERI 242 LB D 2N ERSAF ¥ AL ITK D T
1921~1926 ‘EOliciitk 27z CH 2 (7. Angew. Chemie. 1921, 34, 3410, WK T IeW
LU ET2WIRICIE 74V oYy =Rt v =Y —[RIT & 2R Y — 7, KYED AR Y —
FEKKEDUAIME W T2 HEERD Y, HBOWHFTIE*»» (King) 7rn—rvryFv
(Florentin), #° 7 »~ & (Graham), 7 »# — <> (Waterman) [C203 52, Dl liti~72 b OZHEL
THABECIREIR CH D7D TH 29 1927~1928 ARG L b ULMRLED Wi IE 5  FMUKSERIN OB
FEOPRHIGE SN 2D CH S, b Bergius Kl Fe.Os ¥ 1rksr & 72 ML T 2 i e 4805 L
T2 DTH2DZRIBIEDOTLRCIE R A BAL RO HIITH D7D TH 5, 777 » 2 RIZHIHED
EINEAE L72DCH 2 DI JUT AL O 18. 226 OAEALIEIED & D72 b oY NiO g
i+ 2 & 9.62 (T, Ni (COO)e ¥ AdL2 & 72% =) FFviET ve==0 a7 fNT2
& 559 CENZMET T 20N A DO Tk B X A T 20 K2 kB0 72D TH
%, 7 ¥4 (Hlavica) I (Brennstofi-Chemie 1928. July 15. 229) [Z XA ¥ 2D Fe.Cs (T
$% Al Ca, Cu, Mn, Ni, Sn, Zn SO RR{L L O (Lniiic NaOH Kow KOH OWfllEE ) & ko
L Zn, Ni, Co flE!% FeoOs (3 L 2450l & S FLIMERERT & 26 (it L EEEL 72 ik
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132 HERO T AL UBEEO M N IR EE R I TN RIS F 2 BT R Eh D, Tk T
BIECIEIKERMEN L 3 DORSEC B TR2DTH 2, b 1, KERIKIT L 2K EK RIS
Wil AbKED AR (300~400°C) 2, ik (400°CHit%) 3, H Y YV v RUSKAN ADEKT 255
fi (400~500°C) D 3FERTD %, Jifl7 v —v v F v R¥ v FRIRSZ £HEBHNL W, V, U,
Mn, Fe, Cr 2EDMRILY) GRLM LI ENT 2 7 7 v 2 J5#F (659,462, 1927) & 1372, 34t
L G ick? NHs, =) 7FvE7 v e RUGRILT ) 75 v SR 4 2 Bl (247, 582)
iz Fe, Co, Zn, Mg HEDFR{Lln, Iitkge, =2— 272, HRFL, Ta 37, REBAKUTH L%
DEMNRRD 2 KL BOIeDTH Do Y EOMIEY T2 &L bW h 3~5 B3k 8 o4
BTHOTHGITEILIN 2 HED R WA FICH LEL RS RVw b0 T 2, ILABIEO AN
BRLBBDFH U 2 HH 350~4000C [T T CO, # A ERLEEF A thicTn#ET 2 LT

RADZHENMENTIRZ %4 DIFFERD Do MHSRICE D TIRIKILIER <+ 2 TEWDE
DNERITICHIZE 2 2 85T 7*015&72@'6-@5 2,00% LG OIS 2 L dnd 450 °C, 200 g3
FIThE Zn0 & 2 RE LR ERHRIR E KFEE » v vy —« - v b (Counter Curr-
ent) (THEMEE LODO VX T D, XAY b~ (C. Otto) TSI T F4T Liciis iz
Y LIKSE LRI IET 2 b D% 4 OBERD 3, IR ERINCE T 2 IR oS L
7ok RULTRAEAE T 7 2 BRI 3 Bric v THE T 2 MM & 0 THKTIR S DTH 20 VX TET 2
THRDOEALRE AAF v AOENOKFERIMO RS 2 1912 FFEFE ¥ #HEW], 1921 FEFZOMED
MDBUN 2327 hAEW) R 1930 ARHEE DM ZUR DM DB 5 2 VITE Y Ligd b4
ROBLEOHEWIDOMT/ T 20D & 8 4,

2, ARELICEAT IREDBHR

WMZ 7Y o ¥~ R v =5~ ROWHEEC 3 & IREDRHOHHITIERE Y — ¥ DK,

ORI L 2 RFEFRIMO e HoTHH HCOONa+H,O—->COy+Ho+NaOH 72 2 JEJEC L 3
BEBKELTIEA & LD TH 2, INMEERITT 400°C (1T % K IEI T 23 H4h & ) 35
L= =T ATREFE AT 2 LR ADTHOTHRNE L B3RO TIHTIRS EBERT 20 C
H Do HRITHRTIE 30~502% ZRL=—TAWPEY — LD TNEMKIZ C=85%, H=8% T»
D, ZERHEMT DL 100~200°C; 4.125. (FcThMEN), 200~250°C; 9.425 (k) 250~300°C; 10.4 25
CHiiBH), 300~350°C; 48.622 CHIIK), 381 2752 (RBEWVIMOAEME) Th2o X=—7 MiTHilA
WRERIERZ XM T2 & ¥ — ;5 28~2795, 2 — 2 %5 502 kW ie, HHREBLIT~E S ~
NERIT 30~3525 CH B, LML CO+H.0-CO0.4+He O FRHEICHTHF 25 EMOKEDT
B bRDTDTH 3,

v 4 #~ (Jaegar) [Rix Na,COs+H, ¥ R FITMEAT 2 LY — DMKz HED s = v
=¥~ RO % WOKFETRIMCHER) U5 EHUCTAER Y — S & OiR A 400°C, 100 FREF
T 2RRIEI LT 3626 D=~ FAWEME 372D TH Dl

KITRNF ALIRIT & 2KERME L2 & AREKOERTH 2, EHBSE T CKERK AR
FIEBMT2HE XA Y AD 4 ¥ IROT Berginization L E (D TH 2, 1912 fEDFR KD TEIFITHs
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V2D CHDR, Hth 1914 47 o v — By 5~ [G(Fischer J% Keller) #2ic X T bIEH %
D EHWOKERIMDIWIFE 272, T LT & — VOBREE TR ORI RO 3 0 c & b IR Rk
OJNHEREET LB L TR 2 H0v80 bl 7z, YT Bergius FIZ/KSERIMIGOBGMRIT L O THEEM &
Yete 2 H 2 WL LHAGETRIED 450°C 727, RN E 2~ JK3EmEIE 100 SgkEp s 450°C
TR TIZH) 200 S8IE N bAEFHIICH 2L VL L7cDTH %o XERITMEMEF & 100 S8MRDIKFER,
MEiT 340°C (T BIEMIMEAT 2 HIC L DO THARASEARES W2 HROME L IFFicT
KERML TR ErWigD s~k 102 b4 T 2H 2B 7, W LTHS A0 MIE KA
PEAMICHBLLCIRS, ARCE T2 vy ARORHOFFHE 1914 42 8 JI 1 H oI5
18,232 ¢H DT “AMATT v == 7 IMbOBEEICE T 2 R R TP ORI 5% ¢ 2,
HAF E T 2081 10 SEMELL L OKES i © 300~500°C ¢ 4¢ R HeAth oo [l AR ET & pe Tt
T2DCHDIze HIEMIET CIRMKIYZ AT 5 2 RALKEMBI G S, ZOKEDOH Y ITKEERAK
AKEEA 2 G AKE P T % Calcium hydride oin* LD bENINS, HIRICHMOME 1k
BEANTEEME TELRS LOZ G BTS2 HLME LTz, asskbitid kR
tPitT NHs &40, 7z 2= Ao b0 hdEN S, HBESAFYZARE LAY =575~
(Bergias and Billwider) 25 iABIEN ORAR, AREEME & f%HE & OBIR, 7 — A dciliic Ak
FUEORHIE 2 A, AR SRR T 2 8L bR LT s,

g — v~ (Durey)y [Gid 1925 45 LR Bl it % 200~800kg/ecm? & 2400 & KR
T TKERMEAIMIND S D L Y b RAFAME L= 2 5y Wb T,

FovaRKWe ¥ b v 4 AL (Nash and Shatwel) &3 1924 4 HR Y KERMT 2B L7 = /2
~ VRO X AMES R AR E LTEMT 2508 2 ik, Wic Clarain durain % Fusain
DNFCTKERIN Uil x 2 0d7e, HBAF v F~RETZ 7 A% (Skinner and Graham) § [i 45
BREREATOTIHES, X777 ~aKid 1929 4EEEEE] v Y » # 4  (Billingham) O3By T35 T
FIHRITHE 2 BFJE L7z 4, Para-bituminons Coal (Seyler’s Classification) 23t bilish 2 2 i ]
ThE%o MIHAX v F = RS 7 NARBEAZ 31 © 60 [ (5) 32 ks e 2008 O
K% 100g OFRIRICHETE LTl 145~150 $gnE¢ 430°C (T SR LRIk Al v
P be 150°C SR il LZ B EREY — F el Ly 3Eahid BT chloroform CHETR L4 &
SER LI, #Y ) YRR v D) 25 A e o CRERMCH D, bikom( C;HIL 155~165
@ para-bituminos Coal Hjk b BIL K57 Lice KULHENCIE FeOs K NiO kb =) 75 v iR
Ty Pcb BRI E LTHRAR 2 XD D TH D,

L7 ) v 7Rz w — v v (Kiing and Florentin) [ b KKAMICH T 2 EER%E L & b
BB D 21555008 2 BROKFERIME %2 2T BB L IZA 4 R RBHROILGMES 2 b O,
kY 7= v h oK b DCRGITAF AELBRWEDTHOTIL b DRMHEDTFLET L OT
POTHEILZNZDCTH 2, WHHR 7 7~ VROBERNL LHEE CH 2,

HAITHRT b 1928 ARGTA R8T K U FCEG 45 2 IR HE A DK SRR N & 34 A0 8 ) — T
Rt L, ZOoORLNH 2 L5 LIk MBS LT bIBED T 2 W UM TiE R RS LT b
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FRI) e & 28T H D7,

3, KEFZM#HIE

B SRR T SMI AT 7 ol % AAL T HINE 100 SR HE D RFEA A T USAB KGR PE X
LT 2 LM < IREEMBIE RIER O EF AR L O CTH 2, it 370°C iz gjidkss
D HDIFMEICSEF < WSRO _LIT—F T 28T E R T OCH 2 BT L AT 2 & ik
BETTWELRDOTHRZOCTH 2, WBREYIS b ITKERKEERT 2, Wil EAT2 &
50°CBE R L BT O TH 2 2MLEED, L ekl Lmic otz D cH D TR
FCEKIRBINE TR IO RTIEF K F ALK D SN2 DTH 2, T L T@ECTHY
BRSO EHFRIR L AR AT 2 L WA RAEIRMOBEBIR L RO 3PERTHE L 2FH 2152, B
B LREEIE 300~400°C [IIiTiMF 2 KED LW 2K CHOTIBR TR ARITKEICT 27
LR CEH LI NIRIEZIN 2 D CH 2, KITHS 2 BEEITHR IR IITHR 2 TR W LTI,
B OB A TS F 2K RILKER T T v =7 2 AR LS | BHTiNG 2 R i 855
BO—TRHEME R W TR RTHILEN 2D TH 2, TITH 3 PRITRTIRESORILE N
STUEDNSRLTH AR TR ERICKEL LR T2 CELZOCH %, HHEAKMMBATT v =
=T gpiikn 20 ¥ v (Ko Gordon) [RIFFIAN ORI G R UERRIE L TILAIRECRA ST
JEB b0 &L N & NHz (2, S i HeS it O |F HoO & LTSIk L Y % 0KE
FESEL CH OEWDILE ST L TREL 7D TH Do

SRR c% H/CURT-HD
Y 794+ (Lignite) 65 0.25
71 - 2 ¢ (Cannel) 85 0.75
2 — 7 =%+ (Coking) 83 0.64
&M pe (Non-Caking) 79.5 0.51
i 52 CAnthracte) 92 0.35

& = LK Cz H/CJf T4t
LiE 2 — v G5 83 1.1
iz —ov (IR 5O 87 0.8
il % — v GEHFO o83 1.4

LR C% H/CCR 746D

5 i 85~36 l.4~1.7
Pis # il 86 1.C~1.5
7 Al 86 1.75~1.85
fis i 86.5 1.9
OB 85.5 1.9~2. 1

TE—R—-RXvEY 91.5 1.1
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B SRR 4 R ) Cz H/CFF D
€ i (Heavy) 88 1.03
i (middle) 85 1.34
$RIEM (Petrol) 87.5 1.69

Bpt i Lignite CHyos X Difcgifiih CHeo ¢ 2%, AAIROTIESOTHST-0 & LTHA
LN TIE2 boRE 2,000, BRI MO Z4uE 370, fily 260, #ak 175, $iFEah 100 tHoT
Eﬁ%ﬁ%%kﬂﬁﬁﬁ?ﬁﬁk*%%m?%mu%@zooﬁﬁﬁﬂﬁmﬁﬁﬁbao(DM%
PR R oreE ek ET 230 W HANCIZEN T 2 AR BRI B b BB R Sy e
EED VOB TALEND 2, XIWFHEIZNLTHEARETH 2, (2) H/C ¥ CHess 26
CHyy [THINT 23 CHOTHEFROST-RA R 2L LT N HB O 4 T- R0V dud 7
DENEEBENLI L IN D, (3) ST-H% 2,000 kb 100 8k L 23T 0T HAZRM
B (Destructive Hydrogenation) 1T b k& &+ 2 TS BKEKIE X M0 2 Hic b
2, HINNEBGMER 2T X DT F 2 B AN SALKEO KRN OB TR TIZTE L
BIKERIE 78 T 215 T O THED TULOBGMAKSEIRIMCER L T ORSBEIEN AT 278 CH
%, ERBARERIMNCTH™NG 2 BN T2 (DEREROST-R (DM G)KEOM DIEE 5) X
TERERNZECT D 2, BN THALKEOS AL 400 °C DIFTH %, TR/ T 7 2 Bl
WIEEING, —RUCTHIMES T-RRIKENSMT 2R —2o0M2rd %, —DR 2O HM
ETIRILKEST-CHRIN 25 HCTHOT, MREMNE T 25T X AST-LICHHENDD
Td 2o FRDTHETHIERIHEOMMND ), At Td 2 EEROMRMNKE LD D
TH 2, MM LTHASMOBRTAE L Ze RS kR IERKER M2 N 2, LI @A itk
TEIEETHR A S N7 ORI I 3 LT IRTR KRR O BB KB IRIN B TR TS 20

A LOMRIIED KIED MR TR TITIE L 72 & THUE A RIS LKSE & IF A AR AL KSR & D38
SHEE NIRRT HEASMELT 2 - 7 A LKFEL Tk VIFRRZIERTE T 20T
DD, PFLAT URFERIMDFERTIE 2 NI RN~ 5 7 v A LRBER U~ T 7 7 v R OBRAL
KGO N 2o WIRELIE—RUT T v F 22 24T Hvo BiMEDIN < S MKSETRINT A T2
gL LTHEATHEFC a2~ 7 ZMEREF K CTH 2D ZIEKEOSRE TSRS L 23,
Bps IR BED b5 & TR & ORI X O T MME RMET 2E8CE DD CTH 2, FERHED
s ORI, KFEME MR O RN X ) IEEH IR D 2 0% UL LU C
T2 ERERMBETESS T O BRI CT R WIZOMERT IR 2N 2 0B TH 2, W2
VL EDWREET® 2 & BOMRRIED S X MEREEIZ 3 U L = — 2B I & ek LAY 2 i
YWRT %, KOAKN DI L WICEEEOSmAR 25N 2,

RICHEHURERIMDO L 2 4 L (s 2 & kTG 3 & LTRBOKERMN: S odjicd ot
T CEOGMKERIN L THEB M X152 e SN 2 JI B I I T 7 = 2 — 0, BESE R OS5
BRALKRETD 215 & 5 T-HIVNS WIICTICERNLIEE 22, JIb 25 & ik E & V3
CHRIEAT & DT S 2 NUKSRIRIN & BMR L 2 T RIRE > 7 7 v SRRk EL £ T2, It
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IR SR CA~E Y /REORR EHTAT 2, TN IR ILSEHIKERINEC X b Il avEs: 2
2D CHOTERIIITEL 80~902 DIfFEHy, 5~6 9 DK 10~20% OF A ¥ Wi 2,
PLEOFINT & D WSRO H AL TR ERZ 2 & 2 B 3 BUTAT AT AT E 2T
Ji%, Bpb IO LRI EE (430~450°C) It TH & LCKERME 1IEGMHE T X
DTHKREINALTZIR D £ CHALT 2 FREE I O ARG ORALKES A L ASROA K EREI L, K
T2 7Y ) w2 T4 EE LBl & Y KOs T Z5 5 EE LIt B L U sHc
RTHICEIE (470~490°C) (CRERMBESMLFTHLOTH 2, T L TREISE AT 2%
SIEMMNE 2 B RO IR ETNR I X O TR LR & ) R L2 EROBIEO T RIIA
VARG & LT T 20 CH 2, IR 2 7658 (Recycled Oil) &HEL T 2o
It 2 B 3 RO TR TR LD ERE CH 2 0 b RERE R TH 20 Y Th LD
HOAM R O LR A 2 b A 0D TR HAE 0 72 ORI Z W B & L o 2 B ROIRIT [T 3 € AT IT Feil
L—F & VIGBAL 727 — VR OKRFES AR & TS LT 20 TH 2,

Kic L G T o T2 R 0E T Tk LTRIT 2 Lol T 2,

<

B B ) o R,

IR

GmREE

(A —

GEYY

& 3H A |
Rk

NS

R e

) B E

P H @R

DER B
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DI odn < L5 1 BB O KSERIMRBIAE O RO IR R L3 L ARIZ &~ ¥ ALK
L G HOHHEITI2bDEATHA—THZEBZOTLBLTHVWE DA, RILEOMMEHE SN
T P S T & R FRIRMBG IR X DTHERR A 22 7Y Y T YW I N T
JREZERTIIEN 2 D TRIT—H ¥ — MHADBEGKEIRIMTEE W T & L G~ & T3,

200~400 SAMEDEMIKED TEED FIT ¥ — A 3 Udih % 350~500 °C Iy LT Jifal} “Cracking”
AT EKERIMERER VS e 202 HikOfl (F vV Y v, & FARBAk$E
BT AERIMNVERIN DO TH 2 W 2 1CEGMEE IO T D KSERM E NI T UL S
PR LAMEECH 210 TH 2, (F LAT LD AN HIE IR Mz L b 30~75 2
FEOYERCH & LTHITMAMRD N2 D TH 20 BIH 5 — v O I KRR RO T IE AL
8 2 PRl 2 58 (LRI B B M & KSERINE T & OWIBUEEEE DS < X oTlilihic i a0 ©
D%, ISR R CIRRE D K FETINEN) & RSO SRS A I RN LA B 7
b a\ne MEDTH Lt EEED MRk & ~JHE T 2 T AN E S5 EATEO T R U5 7 ARBALKHE
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(Abstracts From Original Papers)

Study on Temperature of Cellulose in the Sorption of
Water Vapour.

By Sutezo Oguri and Toshio Nakaoka

In the present investigation the authors determined continuously by means of thermo-
couple the temperature of cotton cellulose which was subjected to the sorption of
water vapour of constant pressure.

From the results of determination the following conclusion were obtained :

(1) The temperature of the sample rises instanteneously from the beginning of the
sorption and attains a maximum, and then it lowers gradually and slowly to the
temperature of experiment.

(2) On the <orption at constant temperature the temperature of the sample is higher
under larger vopour pressure of water.

(3) The temperature rise, i.e.the difference between initial temperature and maximum
temperature of the sample, depends on the temperature of experiment. The lower the

experiment carries out, larger the rise of temperature it will be.

Ternary System : (NH,),SO,—AIl.(SO,);—H.;O

By Shohei Uno

Solubility measurements were given for the ternary system (NH,)sSO,—Aly(SO4)s—
H,0 at O°C and the compositions of the saturatzd solutions with both (NH,)sSO;

and NH-Alum at 0°, 20°, 30° and 40°C were determined.



52

On the Empirical Formula to the Viscosity-Temperature
Relation of the Lubricating Oil.

Heishichi Ishikawa, Keiji Tamagawa.

For the purpose of comparing, widely and acculately, visco ity variations to
temperature or so-called viscosity irdexes of lubricants, which is ore of the most
important properties of lubricant, the aithors have proposed the viscosity-temperature
expression to be derived from the essential physico-chemical means on viscosity of
liquid, that is; firstly, considering the fac’ors to effect viscosizy by heatirg; the var-
iation of, aggregation s:ate by the aftractive force, collision probability, intermolecular
vibrasion and molecalar association of liquid molecules among cach others, and then
(Eii—%/'c‘){r't is temperature of oil, a, b ard c are coastants,
and nextly, since Redwood’s viscosimeter was employed in this viscometry and ths

reisior ~Z~=0.00220 r—1.715/¢ (r=Redwood’s viscosity in sec.) is hold, the above

the formula was obtained; - 7=-

derived formulr becomes the next form approximately,

: a’ 1.71
T:.'384'6' p/\t-}-c',"i +L.
TSP

and for viscous lubricants as mobile oil, the 2nd tcrm is neglegible for the 1st. term at

/ .
77=——(t~+‘_%b~>3.2 poise, hence the above fomula is more simplified and the gereral
formula is obtained ;

_ a4
=Tltcb

in these, r=Redwood’s viscosity(sec.), t="%e nperature(°C),
a, b and c=arbitrary constants.

The authors have considered, in this formula, the critical condition; when t=—c,
t=0c, and{~—c} is defined as the pour point at the certain experimental condition.

From this reason, the pour point was estimated by similar principle as the ba'l and
ring method in melting point of asphalt and the other constants a and b are calculated
by least square method from the experimental deta; ¢ and t.

On the results of the expermental discussion to the commercial mobile oils, the
polymerized fish oil, which is informed g:nerally to improved the properties of
lubricating petroleum oil by adding small quantity of it, and the mixtures of these
oils, the following results were obtained ; the above general formuly was acculately hold
in the range of the experimental error and the viscosity index and pour point of
mobile oil are more improved by the addizion of the quantity 10~2025 of the above

fish oil and the in'ecestirg relations are existed among the constants a, b and c.



53

Studies on Mobile Oil (Report )
Regeneration of Waste Oil by Japanese Acid Clay (Part [)
By
Shinji Shoji & Tsuneta Yamaguchi

In the previous report (This Journal, 1937. No. 31, 63) the authors reported on the
quality of various waste mobile oils which had been used for the lubrication in the
internal combussion engines of motorcars. In general, compared with the orig'nal mobile
oils, The waste oils showed the deterioration of qualities on account of dezresed in
specific geavity, viscosity, flash point and increaced in volatilizati n loss, carbon
residue, ash content, acid value.

The qualities of the original oil and waste oil which used in this lexpesiment are as

follows : -
Table 1
Original oil - Waste oil

Specific Gravity (15°0) 0.942 0.921
Viscosity (Redwood, Sec.)

30°C 1245 287

5003 312 112

100°C 50 41
Flash point (°C) 201 56
pour point (°C) —11 P —
Tvaporation loss (2 0.63 7.16
Carbon residue (% 0. 11 0.60
Ash cont nt (%) 0.01 0.11
Acid value (water soluble) 0.013 0.040
Total acid value (Alcohol soluble) 0. 169 0. 246
Jodine value 23.9 19.6

faponification value 0.0 1.8



54

The properties of the oils which were treated with Japainese activated clay are as

follows ; -
Table 2
Amount of clay Oil temp Color A.V Total A.V LYV S.V
€2 (°C) (Tag-Robinson No.)
1 0 — 134 0.036 0.116 24.0 1.5
I 10 150 124 0.022 0.069 24.3 1.5
'] 20 90 114 0.012 0.032 — —
it 20 120 124 0.014 0.026 — -
v 20 150 134 0.011 0.040 23.1 1.5
b 20 180 124 0.013 0.049 — —
| 30 150 2y 0.011 0.033 19. 1 1.3
i 0 — 9y 0.023 0.120 23.0 11
KX 20 120 1114 0. 000 0.025 - —

where, (I )~ (V) are the oils which had been deprived gasoline of the waste oil
by heating, and (VII)~(IX) are the oils which had heen deprived gasoline and
carboneous precipitates of the waste oil by vacuum distillation.

From the results (Table T 1), the authors concluded as follows: -

(1) 'The clay treited oil after vacuum distillation showed excellent properties.

(2) It seems that Japanese acid clay has the selective adsorption power for acid,
but not for unsaturated or saponifiable matter in the mineral oil.

(Tokyo City Testing Laboratory)
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