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512 2.7093 7.0 ) ; 0.25
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P/p,
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ERGRIGEEA L 2 RHT D€ 2 ¥ FRINTEEL € 2 v PR AKSE L A v tOMS O
DML T BELELILOT—-FTFELTHIL SV ATAIF— by Ao U AT2T4 by
NETRTNII 7274 FOFFREFTORD . MLy AT NS h— AT BIKEEED B T X
b A v VIR ORI E 02 BT BRI R SRR & LIRBITIAT & AT 15, 7y
b — WSO IEHTTE (TAbRuEsG. 32, 731, %59me4-m¢m4wlwm;mm%§E
O (T eAgEsE, 33, 1018, 18 5), SEHmsAE. 1 I’ﬂﬁ*ﬂlﬂé@lﬂffx(ﬂ(ﬂ*%i%@%m 4
81, 87, W T) Mg WEH 2 EED Ve b | Wi LTHEOREE B FAHFIR O rE— f)‘(’?’%’)ﬁ)ll(i CaO-
ALO; R ABOEAME LTI 3Ca0-ALO, 5Ca0-ALO, CaO-ALO, 3CaO-5AL0; & 4 ffikr b
LT B8O 5 v v OpFye (Rankin, Z. anorg. chem., 92, 213~296, 1915) ¥ #i5E T2 b DIT
LTZIFEERCHIE D BAN Lo HUMIBERB R ASHERI O BIMEBEZEIc R T 3Ca0-2A,0; %
HALE R B LR 2 80353 & D IR E 2D 2Ca0-A10; DfEHH & Htic BiskiE{ —~BOWE
FYLTHL0RD, eV aT774 FCHT AR RLFTRBRILESEL P Sy Fex v b
BICRTRE 2B AL T2 BMLENONIe D ATHHFRBEL DL O Y ATA I 30— FiC
BT 2 b 0RE R R2F b0 E LTidic H. O. Hofmann & W. Mostowitsch (1909 45).
S. Hilpert & E. Kohlmeyer (1910 4£), Sosmann & Merwin (1916 4g), E. Martin (1924 4£).
R Nacken & M. E. Grinwald 1926 45), Jpig—ip, BMBEMRE (TH(c8st. 33, 408,
513, 595, 749, 914, IR BYEDOHE L W2 ITBEF, i LT CaO-Fe,Oy ZRAFRILAWE LTIX
HEDOH CaO-FeO5 KU 2Ca0-Fe,0y O 2HDHANFAET D IDEEES B, FSEICEY HFA 1
7 v ¥ Ay MG AL o5 RIAsER 2 EEA L AR B LK D 8+ 2 > + (Erzement),
Fa—nt v+ (Kihlzement) “FOBRICERRE KNS bEICET © £ v It © »
v+ (Eisentonerdezement) SICHNF BB OTEBE 2 EXHYES 2 21CEDY (H. Richter,
Zement, 21, 445, 457, 471, 485, 1932) #A- ¥ £ BHT D A Y FOFRICE AL >V & 725 4
b OFFARE S EER 3 b O L BT, C10-ALOyFaO, ZHAROWIAR Y v, T3 9y
$ 95—, #—2 (W. C. Hansen, L. T. Brownmiller & R. H. Bogue, J. Amer, Chem, Soc., 50,
396, 1928) ZERICHK D BeiciTdNZe by Hic#k s & LD FRITRTIE 4Ca0-ALOsEe,0; 71 2 M
—ODMAPHHAELLZE 7 7Y ¥ T v Y Y b (Brownmillerit) & f% LEZARAD €Y 5 1 (Celit)
Ll—2BbOE LY. HORIZY 7 24K (S. Solacolu, Zement, 21, 301, 1932) #3 X &%
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F & LTERMEMBIT M 2 B INT L TR E RN 2 Wb FADX I T AT
3 — 1 5Ca0-3ALO; ITHE TR FHEMERILLZIT B ORI L WA 7T T S AR
WIFAERT,

A H o AR

SR OTBITIZAREE D L oY AL FERAIET L S =0 & BERILER X BT LILO SRR X D 4
AET 2ILA MO = ICHFRIRA LA MR A LIS B 280K E DUTHR D 5iolk & 7z Lk L7e
%&mﬁﬁabkb I —F 7 v 5 A ESHSHUIE R ORI I HARINE & 1 O ICRRALRAE I
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7' & w— Uil 3 (Glycerol extraction’ method) T2 Haf AR D i BIXHGE D & £ ¥ M
RBOFRE DI 2EMET 2RCNTRERCK VR Y AT 2HAEL W jl kb, Wb 7
—F, ¥—72 (Lerch & Bogue) OB v & = a ¥ {1+ 258, 7 17 (Rathke). Ko
GEEXHMF L%k, <std (G. E. Besey) KOLBBERE MW 258, HMAKRERE M2
FELE L 2B Y o EHBIMKEERT ve=v 2T 2HEEEARN L b tobEE %
IR AR LE- K EBNRE 2 BT 240D 2 B AR BB Z A L K LI Bacl, 2L T
BT v = = W AD KR 8452 5% (H. R Braudenburg, Roek Prod., 34, [6], 68, 1931 %
|y & n&b-k% AR Y LPSEICE?;'L LT~y A RORBB/HE W D ke £ 0% R LT
ﬁ%ﬁﬂ?«?ﬁﬁk@kbwﬁfombo
WV e LMK T L 2= K 1:5 IR DEHRE M7 7 22T 30ce Y ZIKH
D FLEKIC Fo S BRE L 7e 2300 R 0.06~0.1'g T HLY AN CIRE T WOk E 72—
7 W w =R FIC S T H AR 2T LT Lo BT 2 JEIC ALEby HIRE E n 3
BRERFRID 7 5 X T DRC IS Liki e kKL, KIL7=7 v 7 ¥ vy LM~ ZM7 7 2
:mm¥%@ﬁmnvfuﬁ—kmwwmmfmﬁﬁ<m%o.%%Emmmnﬁﬁzgf6m§
UL RBBERT L 2 — LRI THE LI CRMBR RICR D2 8 D SRATIICK ) TRBRITHE &
Bi 20 SRHRAOYL FEFEE T ZICE D OB THRREE RS V0 L T, FEICHSLD R,
BEREAIS ¥ O Z EMAUK T v 2 — A 5 § oic LTEEFORRICKIUL 02 N O
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F. Mullan & Eugene A Ladyard, Rock Prod., 34, [16], 66 2:88) 2V 725 b#iAAKY HUEEE
TTORDICHERERE B LBETRSIDOLAOLY, M7=27 1 PO A ROED
BB EIRAEL LT 7 v 7 7 v v REBAE LS EDTTF =L 7 v v BRI LD

PR | DERERRILEN. LB 0RE

L 102 HERRICAR D SRT LI LRI R R T A s i L VR b TR
LB SR EITHE TR DI Ly B CaO-Fe,0y D A3 A — 1B B M E MK IC LT CaO-
Fe,O5 TR+ 2 PO PIZAIC Fe,O05 % b3 2 X PATILO G AR EHERR L O ftix
RS, 2Ca0-Fe,0, OAE 0.6 N DB FIwiUE 2Ca0-Fe,O, [RiAFT 5 b #58ED FeOs 1
R X DR ITILO BRI Lic b o 4Ca0-ALOy Fe,0, O34t L ABCIT~ D , 1
FORPEIRE 7 7 2 —F — Tk Vil E HATITA~D

EHEHRICEKDIBRBRT X BHE

T I % BRE R BRI ST 3 ST = 2 A I TR S5O KB . He5h .
B, 2abh. Wk E S LR THEA = 2 LI TABOMR. ko bin., T, diiho R,
AL RO ), BIFFERFR AL D TRIEEIE TR REATITIND 727 1 + 03
TRV F 2OBE T LTREAOEBRREER b UBE&ILT 2030 2 —>00 2 A% DUTASF4K
CRFDTE WS Ld7e s PMASW T2 EWMER D LELITHIC 5 4~ b (Reichert) %1
TR RS2 & BT R Bt & PUTHR B 0 RSP IE X D IREE L2 Y,

X BRI AREL R L b, EPBBHIEAINICER Y & 2 2888 2T 1 FiRe
HER OO FLEKIC T AR LCIER ICMin 2K & 7 LEHO I S M SFHTHEIC = » F 4 v 2 ITHHA S
R —Ho RS e Lo X ey Le b, ftmg X BERrRil 2508Hx Lcifilie
Ao

HVLILTNE F— POSRERURER

SR 2hn Aoy 270 3 F— FMCH LTIRINER 2HI S « & 5 bERHDTT~
ZHCIE £ S T RIT L7z 28600 5 F 1030 5Ca0-3AL0, ([Tt D o o LT B i
LR O Te D WS E B LY, '

(1) 3Ca0-ALO; O ZRE, ,

KIE. NIBRIK WL 7Y B —k o 7 I (Dyckerhoff, Uber den Verlauf der Mineralbildung beim
Erhitzen von Gemengen aus Kalk, Kieselsiure und Tonerde, 1925) (42 & 3CaCOs+ALO,
A 950°0 DL -T2 ORI #2485 1000~1200°C fricTiz & LT CaO-ALO; # 4
L 1200~1300°C iz Tlx 5Ca0-3A10s ¥ 2% L 1500°C MHEIC A Tld &z {bs LT 3Ca0-ALO;
L b 1535°C (TR TR 2 & [T Fi AR O RR T 7399 37BN B A BekkRiE: (Inkongruent
Schmerzpunkt) 2474, F4¥ h—d, 7iCfBE 3Ca0-ALO, 3% HEIC LCTIEAMBERIZEN
MBI LB P4 1,710, R 3,038 72 b b 2,

R FEk E 2 3CaC0;+ ALO; JA % 1500°C (T 2 Wikl X 2234 { n# LK
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BB L BWAIHK Y o’-5Ca0-3ALO; 72 DAZE b T 5 &5 5, «-5Ca0-3AL0; [R5
- RICE UBRHER 1.608=0.001 (T LT ' -5Ca0.3ALO, 1321 FHD = 7 = m Y7 I (Sphilolithe)
i LRHiEIE ¢=1.687£0.002, y=1.69210.002 ic LTHEMICE LR 220 HED 5,

FHEEIABRICR TR CBE SN T2 PHIED 5Ca0-3ALO, ¥ BIL LD b0 LT
&Y ez B-5Ca0-3ALO, L7k L7ch , KiTIoGEME Rz,

(4) 5Ca0.3AL0; @ B JE (FEEGFOFFEN) Hi—. ZRIZHD

5CaCO, +3AL,0; Tk mBT 244 1250°C #: X b 5Ca0-3AL0; DAERIEE 2 b hvd Bk
TECRREIMB LTS 2 2 OIS TR ESNEER 2 130k & ¢ 2 M4 e b @skic i Ok T
DITHK T8 25340 < 1450~1470°C 1T 2 B IOUMHE T DL Tk L% L 28w Lz b |
IR D EH LTS ICARHA SE A I B L RIBIIC LT S Bt b bF L7e B I
AR MR ICTE  SEATE S L 2 b & WU LA, HER 270 720, R EED THR
B3 2 Il g ARG LTEPIERICHC LTH—-ROKROE RS 30 2RsEKRL
(Wavy extinction) ¥ 729, HOFNAWINEL S S E b 450 5Ca0-3AL0; OEMUEETE S 3%
HOBMRIE R Z 2 2 b NTRIE 2 TP FRECUERREES -~ L b FLTEL AEFIEITES

LD, ORI O = v F—r 5 (clongation) ¥z L2 Y F» 4R (Gridiron
Twin) ¥+ MBIz v ¥ — v ar O E -5 Liiiif‘i*)tz: b idniE— Tl LTOREy
B b BIEONE NSRS ) LbiEn LTIt a4 16162<n, <n,<16175 %53
XY, H-EIREL = 2 A FICRT 2 IR OW B LTHRERE 2 NEER Y 3, It
DO—HiliB A 2 5Ca0.3AL0; 120 2 D L& Ve D b AL SN X DG LTHEER IR

Yic BIgLiskT o EED,

(m) 5CaO-3ALO; ® o, & RO G2, MEZR)

%“%é&f!xﬂ:ﬁﬁ%ﬂﬂ X OB LTRRBESNLD « BALOE o Bofs 2 2ITEFPES
NROMEPAEAT~D . WD B KR

8. FEF— FCANHEE SEIENEIC T 1000°C 1T 5 REmE,

b. a [T TH7%% bDOEEIC 5HE 1000°C ITm#+, :

e H—F 7 v F ARPOAFEFIKICHK D 1450°C (T 4 FEIIINER Lad ¥,

de e T Y137 s b0k 1250°C (T 4 BEHIINER Lad 3,
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a XU b itk ABSNT D b ORI B MESMEE RO 5N 513 XHEITITHK b
kB o XIS 6 BERIZR D . 2T DT BIERTS & b, OIRME T 72 b Ofuil
b CaBYR T R LA (i —fidhic LTaMb S & h

c. DB MBUEEEAS 5Ca0-8AL0, ORERIE: & 75 & 7 172 2 B L CH UG B Lic o
FHEBEIHEEIE B TME R RN L0, BBtk S el R Ak 1 3k 7z  5Ca0-
3ALO; ITHE D RPN E BN IRBHCHRIE AR T 2008 X YK b Ho— Dk AL ITIC
LT H A0 OB b | JHR = 2 4 FIc TS 2 K 5o fnid B & 7n b i ic L
ORAYRTOE=EBR). Bom Wbk 2lECIXMES 7 )V Ay A7 =Y FERT LTI
O AR LTSS ICET L ELS R Y . ZOHEMETERD o B LBE~BND,

RICRBWOEBIZA v~ ¥ — 27 w—= (Intergrowth) ¥ 7 LIEWICE I v YV —7 (Relief) ZR¥
BROBIFE IS S EOWE VARES bR Y. THEITE KOO B LA L 2T, #h
E QIO R DS R X B A vy L 7 Y A ¥ (Skeletal Cristal) ZpduiE LB
KA~z EWHER D,

d TR Y377 5 SOOI EIMLE Lic DT ¢ OBELITHELHOMERBGBOBL VIR
b RHBEE ¢ OBAD LD L2 20ItoE AT 1250°C ITTHIT 4 RHAEYE LD 722
BERIRE Lo F O & 72 U 725 b EHHOMZ LI LFHED = F & 7 & F WIT S
OB — A 2P L /e 2 b0 EH~L S, GENERK RIBEESvI—7ERT
BERTFEGIERES L VEMICE A r vy 7 Y 2y ik b KB x &k LTHK. iﬁ‘ﬁﬁ’é%vt.
SRS 5T b 4 REHRESMAESHRCESZN Y L L THE 4 E 3R LI bORIE
NMCTHT B ICHhREEEE LCARDOTRAH LAY THIET 280 —44, (Simple twin) & 72
+. BIFAEOMRIZIEE CHERIUIEIE Lz ) o BLloind A5 vy 2 Y 2y 4 e LTIHN
KT T2z ERHOMERE ZIEAYL A TRIOHRHIABCRTERBRICET2b0LEH
3, TO ?é@ivxufp( o Bl IEFRe L BT,

PO O ITE T P IC TRlEE 21T 1.619 42 LTI INNHIK O HT4 2 B85 L,

(3) CaO-ALO; o RkmEv CERBEZED

Fv h—ik, 7 RILHKDE CrO-ALO, (X 1600°C (T TRl LAY % & Widte 28k i L
JRPTEIE @=1.64310.002, 8=1.65510.002, «=1.66310.002 o> HiFHRHRAG SRIADL JEEHY
. EEPr=0.02, HHE=2931 ¥ 6D,

st CaCOy+ ALO; AT 1500~1530°C 1= 1 B INER LAk 2 A Lie % /Biknilin &
BRI Le b, oo Wi SLG i R A C RNEMEEEREIE 15021 LT (a0 & ALO; LFhEALR
FBLOED ., HERZ 2795 LT F U h—dk, 7K LD L VKL, AT csEH N
YU D PO R D o W E MELT 2SI T B b = o FOWINE R 2 HEARKG A A3
APy . R e BT 2R RA D b BERIE ¢ BT T LTRSS SR D . BT
K7z bFER 0.02 BINIC LTHEAR 2 bORB—ROFIES, Hilik & LIitkic LTHE
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HICE R D | bfG 2 V>40° 1T LTRIE@RAR Y £555, BRI T Ca®-ALO ITE T IR K
BB, LA OR ML E —5 T,

(4) 38Ca0-5A1,0, okERln CGHAEZRD

F4Y H—ik, 7 RICH D E 3Ca0-5ALO0; 1E 1720°C T TS, el @ BED Y, a2
ST LTIES SR ICHE L 0=1.61710002, ¢=1.6521+0.002, EJE#7=0.035 iz LTIEHICEL.
HBEIER Y o o ALEHIEFH AR LR B RN RICE LER LGS =167110.002 y=1.674
0002 & b LT,

ERERIEDALA IO BB AR AR L AR Y DICET 2 e R Y T2 .0ED B
I 0RO OB LT EE E A& Lz b o 3CaC0;+5AL0; AAMENEDFF ATV v
TRIEHICTHRE D MOk & 7 Uzt 1420°C 1T4) 2 BEIIER L2 & BRI RAR IR A8 D
TERE LBt RSB OBIE 13472 0 2% 1200°C (T 4 BERmEeSEy LOFEIE Lz b o HrHI AR
FICHRIR LR AT LB TR 2 M2 Ftakid Az b, BB R A A Emd 20aM bk L.,
SRR ERNT K SERR D« PR O L ) RucE Y ERFHAL Y BNk
LBl ERAR AU S EFMBICE T 2005 2L, DR W RTHBE T 1Y h—F
7RO al L BT,

DRLYLTI 54 FRUANSILTNE ) 754 FORBRUIEEH

1) $EROWFI

VAR Y RE~—7 4 YR (Sosmann u. Merwin, Jour. Wash. Acad. Sci., 6, 32~37, 1916)
24 % & CaOFe,0; 1% 1216°C iTTHAHM & [ (2Ca0-Fe,05) &1t 53fE L, 2Ca0-Fe, 05 i3 1250°C
ICTERIMER L 1436°C TT CaO LML HHT2I00M L, For v REZ Vv ¥t
ij K (Nacken, R. u. M. E. Grinwald, Sonderdruck aus ,, Zement “ 1926) {c4kii¥ CaO-Fe,0;
X 2R MFROFRIC LTHE 508, 2Ca0-Fe,0; O/ER 398 LH{ELD, ~vEr, 75
vy F—, K=K (Hansen, Brownmiller, & Bogue, J. Amer. chem. Soc. 50, 396, 1928)
AT CaOFe,0; 12 w=2465, er=2.345 & L3 2020 Fe,0p I Tl ESEES & 7 L2 b
il LT 4Ca0-ALO; Ee,Oy [Tk TIZ 2% 777~ 2 v Uy + (Brownmillerit) & mErHo fEghns 1415
+5°C I LTAKRIRMM A TIC TRt S 2 L b . Bic 4Ca0-ALO;Ee,O5 & Hilfhic L
THEEE BREOXMAEAT Ly 2u=1.9610.01, Bri=201+0.01 71,=2.040.01, Ji = ¥ifk’ 2
Hh T A LHOKI IS 200 M dEicoh, 2008 7=t «=38HtL Lh,

@) ol

Ca0-Fe,05 2Ca0-Fe,0y 4Ca0-ALOyFe,05 DI SERLE ¥ £ { 243 2 M ASBIHEE
CAETIERICTH ST 20 5 TUT LR E BB F, A2 2HREL B SBHEBO 1 ¥ 2
T LTRERE D 2 RO LES B 2N 22 BER T, MLSBEEEE 2 -1 T2
DTS ORI s 23— T AR S 2 32— 1 RLIRA Lo 7 v o7
AT ARUVISIL_F i T g LILo S8 ic it L LESIRICERTE LBASBE IR Le b .
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(3) CaOTFe,0; DEmY stz

FERBRAI EIWEOH I i) ZBM LAOMC LT e 2N S8 X 11~ o
CaCO;+Fe, Oy AT 1250°C (T 1 BB LIEhic— R 2 ITkid+, Are v arv.54 ¢
DOIEFENEELL_ TG 2 MR BT T L 72 D IR T 2 b D &5~ B D, 2000-Fe, 04
D HTIAT L IR S 2547 b (H. Kiihl, Zementchemie in Theorie und Praxis, 26~27, 1929)
RIER R e A A  SEETRAEE 1 E T LAY 2 bR S {0 CaO-Fe,Oy & WLLARR L, W
(IR D 2 TR0k B 2 BOOEHRERIC LTHE 450 72 b, B E3ma—rir = a2 i)
LELLZED bW STHREMNENET Y LEMTIEE  COEUAHITAR 2 0T Pl Le b | 4k
TR ART AR 2 I 1T O Ve 2 b As-Llalic s 3230 < Tkl S MR 255 E W2 0 R T L
TIHABIZ PR & ¢ ST TE{ofhd X riciEn b,

(1) 2Ca0-Ee;05 >/l Gi\EZ:I)

2CaC0;+Fe,0y i % 1350°C 1T 1IHEMER Uik 2 TR L7e 2 b0 kit E Le b, o504
T THEEA A R B 2 . CaO & Fe,05 LIRSEMTIEN L2 bDEHKA~L D, M
g 386 72 b, WIRAICIEB o ShIREINT LTRIEMI R b« 6 < HL2MB (T LT Wk
REAUTHDSES T DT O S OWI 2180 L by Wb 2 —o30 2 2T Tkt 2 &
3L T AT TR T L L 5 Tk Lie b o JLo @ (uidmifits & D ROICH D
=L FOWINEA ZEHIAHENIC LT ik = v F—v v D iME T, L=r v F—vavicH
TYV—5 277 27—, (Oblique lamellae twin) &9, #RoMiEzr v F—vivn=,F&
2° ¥ hT, HRERTOORFILERT 72 7=z n v F— o s VTR DVDH D T
NWHBRFHDEZ B, @ OIDEMITEROME S ok 27° JEsbolk 54° ER 2 oo
CREELEET b0 Y WL E 2T b ORMIEKRO T OEROZ 2 LR S X2 b oEkikik
DEEROEZ R T2 b0 RMAGEIET T = v v B — o 5 v i) & Stk SEERE A3 I 7 5 T
BOTHW DB BIE = v F— v )i L b SAUCE AR 2 MA5KE Y o Tl T
L OOl RIAICE ¢ A b o JLlliGiIE 5 2 5 — v i LR b o JRSTEIR 351005 Lo

LLEO I Bbodidhid il Eic LTy b K& 2 DEA L LLCHDET 24580 LTI 24500
HHERERFNRICET 2 VD EE~L 2, Hi\ LRSS BITE 2 2Ca0Fe,05 D EIT
I LT EBAARITAR b 2 i 72 2 b il iR taic LTBT 2 kb 3 Ik e 3
UL B ARk D b D %R 7en b0 b,

(5) 4Ca0-ALOyFe,0Oy 7R 5Ly 1z )

WAGEAIR LB PR — G (LML, 34, 456, 5 6) O Z ML 4CaCO;+
ALO;+Ee,0; J3& % 1350°C iT 1 REHNEA LIS ITiRG L7e 2 Lo 2k e b, G0RHE b
BB S AL 0.31 ZIT LTHIES & LI EALE LD b D 2= LUR LIsilirik o 24k
DY ETUTEEA KO AN E 5 2 Dilie v v, K= 7773 5RO
VA S b0 EEMI). SURHEAMYITIE N O OB OEHRER R D . W IR L Y
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BERECEZ M toikic LTEGHRICER TV = r v F— o sV ITF 1 2 b Ik BRI
LTHERZ2DDIRETEARD, HfECLTE-#RE 2T 04 HoMmErizs 5° &b,
ix Z7>X kb, stk A DEbRom L,

[Z’ ..................... 25‘1—’)5:‘
e Wit

JEFTE RIS Ly iR LTI RIS/ R 2 2 & 2ms, ) ik e
O LAKEFTIBCHET2h0&E@BO) I ACHR M VX VDL Lo & b JL T
4Ca0-ALOyFe,O [T AN T 8T A I hm P AL ST A 7254 FOIRGHLTIGEEICIEF LT
oD b & T2 e oM BiEne b,

& i)

AWFRICRTIE 4 FiO AL eV AT 27— PR 2 i B L > v 87 T4+ (3Ca0-ALO,,
5Ca0-3AL0,, CaO-ALO, 3Ca0-5ALO; CaO-Fe,05 2Ca0Fe,0)) &7 5% v 2 v Y, ML
Vo b (40aO0-ALOsFe,05) & ik LIV BT 29 L7 ) o RS0 e AR A3k
BRAE SN D ILOFHFAT UL E R 2B 5 F, HHT 5Ca0-3ALO, ITEETIRAEIRE ¢ b
7e 25k BUEL FELARVEO b oo - IiPEEIC BT 2 b o 2B L2 B B0 Ak E HL
~7e Y L 2020-Fe,0Op Ktk 4Ca0-ALOyFe,0, TR TIL £ 475 2 LB i Le b, JL
HEOFEFINC R TIEAR TR T 203 L,

Y ITARFRZETE Y B RO T ARG AR R AR TG & Y BE L A MECR B 5 H 1T W UE

CERMT A LDNY,
RSB BRI JOPL TERR e P AR R 251 O

Fig. 1. B-5Ca0+3ALO, Tig. 2. B-50a0-3AL0,

x 150 (Crossed nicols) x 100 (Crossed nicols)
—#iip 75 5 B-50a0-3AL0; (2 LCAH T W@ E -2 L O, kiR T -
EFOA TR (L Griditon Twin & %~ HPETRY S

55,
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Fig. 3. a- & o’-5020-3A1,0, Fig. 4. «-5Ca0-3ALO; & Glass

x50 (Crossad nicols) x 150 (Crossed Nicols)
Tsotrope Crystal & Anisotrope o Skeletal WEMEIRE S L ORWIIMB U T 5
Crystal H¥HZE D THEKLE 5 2R, LD UCHE RO Z  Anisotrope @

ERECAHARLTIIA LD,

Fig. 5. Ca0-ALOy Tig. 6. 3Ca0-5A1,0,

X100  (Crossed nicols) x55 (Crossed nicols)

/& X ST Aggregate Structure 7p7g
UBIERO KL 5 (58 (L ¢ S § 5
RS Y,
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Fig. 7. CaO.Tex0;4 Fig. 8. 2Ca0-Fe,O4

( By polarizad reflected light) (By polarized reflected light)

%55 (Crossed nicols) x 55 (Crossed nicols)

IR 7L ABEBAABEE LIS A LR R (L
Mk €T,

Fig. 9. 40a0-ALOyFe,0y Fig. 10. 4020-ALO,-Fe,0,

(By polarized reflected light)

X 55 (Crossed nicols)

KT IER T AREOWMIT 2 1% 5 %55 (Crossed nicols)
T~ MEED LTI nILELTUHE
<5 LDNY,
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R LICEITATILELEY = FYIILORE
i) B - Kl

& B
SRR S CHRIEN T ORI R NNCT K D Bl 2 DOAPBER KT T > =7 & D JLAVGERRCHIE +
Z= Y AESEED, (TAE, W 8 76, 165) (JLHE(L. Wi 8. 19, 8), kY THHRIE = A7 1 M
Crrva=7T R HE LT= I AN LIRS EHEE LIV 2 R DUTARTUER Z 178 b o AT
TR TSR A AN RO/ R FA LD T b= UL, Xy Y= Y AENK LR, =
AT NIRRT E DB HEE LIS 2 KRR O L,

RCOOR/ + NH;==RCONI1,+R’OH
RCONIT,=RCN +H,0

RCOOR/ + NH, ,:RCL\ + TYOH + 1,0

R/OH + NH=R/NII, + 11,0

R/OH + R'NHo=—=(R’ o NH + H,0

RO + (R oNH= R/);N+H.,0

ST 2 v HIOIKITE LTIEED 2 b0 L BHE 52
TEBRAE T R O 1T U&ﬁuwﬁ%(Im\méi%lea%A£M~tbw
WN'&mﬁ*?—lvwwﬂﬁf&uﬁm:fwlb Tr=FYADAEKICATE I, 7 =0
ICOMCIER I RRR/R= T L LD X Y = P Y ADARITATIE Yy v =, 7T 25 #8711k
b,
(A) ZEPFZMYIDER

A% = 7 i ic LTHOR 0.9006 (20°C) Z T b, ke hidsRa)popli-tic L
150°C I T Sk 2 b0 b, 7 v = TIREILY v = T RO L D B2 )
DO ROIITIEIHRICK Y e 2 b oi b,

(1) PHEREO S MR BRVECL 150 ¢ Bk = 7 i {4 0231 g/min 77 v & = 7%
#) 220~230 ec/min, ) HENENT 88 45y BCHERLE 400°C, B2 = 7 v OUHNIZERE IR T v = = 7
EWW%W&KﬁNDONMWHMO“WLm%ﬂﬂbfghmﬁmﬁﬁﬂnkyi4€y77x
=2 [T O BRI DA RO I L,

ERENE O RN Ceo) IR (20°0)  ENREREE (°C) FRE: (o) Ml (20°C)

i 58~70 B K 0.6725 80~-85 2.3 0.7966
70~75 L7 0.6924 85~90 1.2 0.8028
75~80 4.2 0.7684

SRR IL 20T TH~85°C OFWHMNE T 1 = + ) Loy S1.64°C, [l 0.7828  (20°C)
ic-i_ Lo BES 7 3 v O/EIIL = 707 2 v (JLR 0.708, @k 11°C) ¥4 =547 2 > (It
0712 gk 59°C) 1+ Y =T v 0.726, B 89°C) T AAUIE it B AR I D% UL &
DITBHIZ T b= R AEME LR T T = L RO R 2 T &4, b7 3
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HUE RS IRO LI OIS~ S 47 2 58RO R & Wik 58 0§ OBt ke s a2l & Y.
KDY THREEE =7 18562 % & b i & [IERDIRTAR Y 137 % I HER i & 23 LI ~90°C o
IMIREEE LAY BLAUITH D Ty e b~ 4 F QRS 222°0) 2[R BT 2 HELY, KD T ~90°C
OSSR 052 TIHAHT & b kdvic 18 N iy 20 ce ¥ i~ ic ik ity 130
~140°C 1TRATH 5 WSS UKo LT, SBbIbhc 8K 50ce o Sce %
EYV 7= /=Ty v v EHOREEE LTAME 2B I BB O S OREE Y
(0-0983N) WP ERH E LLCTHRE T JNTILDOR See & & b SR LI T 3Mem#h LELR & 4
T2 LISt 2008 & 0 URTERERIEO TR Y 72 b = Y Ao 2 ARe TSRO m L, #
W~90°C 9.4864 ¢

RRHER (2 SHTER @ a8 @ [t W
0.5132 0.4081 7.5438 87.5
0.5280 0.4216 7.5740 87.8
0.4918 0.3924 7.5488 87.6
90 ZEE ATCERITIATIZIN ~90°C Ol L itz 3,5 =
X sol__/ / \ NGHRITR D T e 245 7€ b= T Y L &3, R
it @ RICHRTH — 7 2 v otk A =T I v R =
28 70 N
il P Y NERRAEROEY 3
60|
B0 0 W0 B0 W0 (2) eI & e OB

moooe EHEEEE 250°C 1 b 50°C 4T & b hkes 500°C SEviER
() 7ebr=FYn . ) - o ‘
FIIANDEMT (1) EFEAEMER Y . FCERTCREOmML,

@) <yv=ryan

BpgsE °C ik =7 () Teb=br (@ Trr= YR
250 18.56 5.7954 67.2
300 ” 6.5364 758
350 » 7.5183 87.2
400 ” 7.5438 87.5
450 5 0.2771 73.8
500 » 5.7090 66.2

APLERITIATIZ 350~400°C [T TR T okd & UL R BEEE T (e 2 P Ay 2 1
Z O /MC UTHREE ST D PHE IR L O PER T 20 & D o ORER LR ORI S REELEED AL
TERICM T, M 250°C OHEREICHRTHEIT AL = T I v K= ey 3 ¥ R
o BB ILE R ESITA TR R 2 = 50 7 22— [T IR O IR BEITH TRRYEFT 4- D P21
KD FRA EFE S =7 v > Z OO MO K E R DV 222 b DL BHFEE D

(3)  ERYEFT- ORISR

B (2) EFRA ER—Tx DAL UERE= 74 K TT > & = 7 AT 21T D BRiHlS & e
Tithde b o SERIICELEE = 7~ A £ 19.0 ¢ JGCRihIEREIN ~90°C O E kDT b= Y 1k
ey,
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FHEd B 300°C
el % EERE = 5 1 (g) 7ebr=1rInr (@ 7= Y ABRY
1 18,50 6.1992 71.8
2 18,56 6.6718 774
3 19.02 6.8274 76.3
4 18.56 6.7755 78.6
5 ) 19.02 6.7991 77.0
BEIREE 350°C
1 19.02 73024 82.7
‘2 18.56 7.4820 86.8
3 18.56 7.4045 85.9
4 19.02 7-4436 84.3
5 18.50 7.4745 86.7
BLHE#R e 400°C
1 18.56 7.2672 84.4
2 19.02 7.5761 85.8
3 19.02 7.7086 87.3
4 18.56 7-2235 838
5 18.56 7.0684 82.0
B 450°C
1 18.56 6.4477 74.8
2 19.02 0.4450 73.0
3 13.50 6.0167 69.8
4 19.02 6.1898 70.1
5 18.56 5.6202 65.2
BCHEIREE 500°C
b 19.02 6.0750 68.8
2 18.560 5.7324 66.5
3 18.56 5.4047 62.7

DL ORI X 0 2% 5 2 1ITATEROREIC R TR R EE 350°C OB A imBitbs ik z o8
BREMEIEFT R E S 400°C DLEICRTREIRZ OFE) R UREE L3 & dtic 2 0B ek
b, ik (2) OFMEEGTIUEL 350°C JGElEET LT 2O 856~87 ZiciEd b, Bic
s A0 - 2 AT 2 O M L THRRERIOICT 228/ D
(B) ~>J= Y hoflk

g RATR = F AT LTHE 1.0423 (20°C) e b, MY K07 v = = 7 E
B (D &REkED,

(1) meariEn B 150 g RREEE= 7T HE 0231 g/min. 7 v = = 7 ¥ 220
~230 cc/min,  SCRERE] 92 75 KHEREE 400°C, LR F/RE= 7 A OHAEREEG b T v = T
TR AT D o

1 hsig 83 ce Tl 14.7 ce



50 BRI OHE B e AR R W

RIS LT PR NSOk e B3, ARD CTFIix 224 € v 7 7 A=k
e % BE i DRI L,
TR °C ENBE o IR (20°C) GRRIEEECC  HRE: cc Mol (20°0)

76~80 2 i — 180~-185 1.8 1.0232
So~g5 0.6 e 185~18¢9 37 1.0257
03~110 0.2 E 189~193 6.3 1.0274
110~180 0.8 —_— 193~194 1.0 1.0277 HrRE 201°0

SEIREROR LR 115°C & b e L5k L 178°C lCl‘riZ)ﬂHLEE‘MﬂE%{ 760 mm 125 C
PhES 191°C, Mol 1.028 ITHieT % ic 190° ifkic TR T 5 @ﬁ@&%ﬂ&&&vf:P”
»&ﬁﬁf&%&(I%NBTCKMT&WQHQ@DWQHC HE LT ORI 20 %
DITAF 3 Z ORI Kib7e s b 2 OIS D L L L0 thﬂ&ﬂﬁgﬁbkghg””ﬁ
BRI B B0 2B S LIEE < Y = b Y L 24D 1 180~195°C Ol
By Y= b Y AE LeOfER R,

(2) WHGREEE {4 Z OBIR  ICHERIE 250°C XD 50°C BHT & Dk 500°C % LG )
PR A £ TR E FRA E T2 D o SEYUERERTTOM L,

BHERIE °C <oy =y (g 58 (28 KRR °C ~v v =1y (g) 3% (2D

250 8.53 63.6 400 I1.50 86.5
300 10.96 81.6 450 IL.21 83.6
350 12.07 90.0 500 10.25 76.5

BT 2IT 350~400°C TR The KTk & 483 TR O i 4L SORER S 400°C LA oo 4y
AfgiLy 195°C &5 A EATRIMITIR LT BERRIEOR: TIiTiet 195°C BLERTE 150°C PUFD
WHIE NS 2410 $ b LRI w TR DOBIR PR TIe T2 Ofchimm+,

(3) R O OPRGR

e (@) &Mt LTROUBNR = 74 20.8 g 43T M RO FREIKZ S22 40 L~

vy = FYRICHIE T 20 kit L7c s b0k D,

BLHERLIE 300°C

EE FeNHEE =T v (g) ~yY =y (g 18 (%)
1 20.85 10.01 739
2 21.87 10.55 76.8
3 21.87 11.00 80,7
4 21.87 . 1074 78.2
5 20.85 10.86 81.0

BifEsifE 350°C

1 20.85 11.50 85.8
2 21.87 12,12 88.2
3 20.85 11.97 89.4
4 21.87 12.00 87.8

5 20.85 11.92 88.9
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BLHEIRIE 400°C

£ 20.85 11.89 86.4
= 20.85 12,01 80.6
3 21.87 12.23 89.0
4 20,85 11.88 88.6
5 20.85 11.37 S7.0
BHER A 450°C
¢ 20.85 11.19 83-5
2 21.87 11.60 84.3
3 21.87 11,18 S1.4
4 20.85 10.03 77.8
5 20.83 9.81 730
BHEIREE 500°C
X 21.87 10.83 77.8
2 20.85 12.21 76.2
3 20.85 9.63 - 718
4 20.85 8.94 66.7

JaCESHERPE T i 3007 ~400°C (TR THiEAA < & OPERNIN B LR AL E b BRI 15

IZREERRTE N O TR D,
i %

(1) BSfE= T, 7 v =7 Zhite LRI L2 IO L7 ¢ b= ) vk 2
b, ESER= TR 0.206 g/min, 77 v = T HE 220~230 ce/miu, ¢ FIThEER T 350~
100°C, SLEAHE 876 it b

(2) RUBERE=TN. T ve=T % GPE LEREC L2 KA L Y = P I A &
D RRAFEE = TN 0.231 ¢/min 7 v = T 220~280 co/min 1T HNT SSE A RER
500~400°C Jeifisdn 89.6 227z b ‘

(3 EREr- L LSEE e e 5 féﬂ-‘ﬂ‘lﬁ!i@s‘éﬁi’-)ﬁ:( Z O AT E Sk e R & M
1A 2 BT 2 A R s LT HLDEtE ) oA Fojekiz b,

CHbae) AR AVRBEA AR RO BRSO TI245 LT 5 L s UTRSEEIL 3 UEHoOBAR LT
BRHTLY o



Waseda Applied Chemical Society Bulletin.

No. 21. December, 1933

Abstracts of the Original Papers.

Contents.

K. Yamamoto and M. Abe: Studies in Colorimetry with Photo-Electric Tube
and its Applications. (The 1 st Report).

K. Akiyama and G. Sawayama: Optical Properties of Calcium Aluminates
and Ferrites.

J. Abe: The Catalytic Preparation of Nitriles from Esters in the Presence of

Japanese Acid Clay.

Published by the Waseda Applied Chemical Society.
c¢/o Department of Applied Chemistry,
Faculty of Science and Engineering,

Waseda University.

Tokyo, Japan.



Studies in Colorimetry with Photo-Electric Tube
(The Ist Report).

By

Ken-ichi Yamamoto and Mochiyuki Abe.

The authors have hitherto been troubled by the quantitative error, due to human eyes,
which encountered in ordinary colorimetry when common colorimeters are used, especially, in the
case of decolourizing experiments with various decolourizing agents upon petrolewm, vegetable
and animal oils, etc. When a photo-electric tube in colorimetric measurementis used, this
quantitative error due to human eyes may be greatly eliminated. For this reason the authors
have studied the colorimetry by the use of a photo-electric tube, and as a primary experiment
of general colorimetry by photo-electric tube, the authors report in this paper the results of
the experiments concerning photoelectric colorimetry using the ordinary dyestuff' solutions.
As the representatives of the three colours of blue, yellow and red, Methylele Blue, Quinolin
Yellow and Eosin Red were selected, and with these dyestuff' solutions of various concentra-
tions, colorimetric sensitivity of potassium vacuous photo-electric tube was measured by the
so-called direct method, using an ordinary mirror galvanometer, and if was also studied how
colorimetric sensitivity is effected by absorption bands produced by these dyestuff solutions.
The results obtained are summarised briefly as follows.

(1)- In the case of Methylene Blue water solutions of various concentrations, the so-called
colorimetric sensitivity lines of Methylene Blue solutions deflect at a certain point in the
sensitivity line of diluted concentration, and in the dilute solutions lower than the certain
concentration, the colorimetric sensitivity of potassium photo-electric tube was greatly decreased
owing to the absorption band which was produced in the part of relatively long wave length
in the spectrum of Methylene Blue solutions. While in the range of relatively higher con-
centration than the certain concentration, sensitive colorimetry can be carried on due to the
fact that the absorption band of these concentrations is produced in the part of the short
wave length. In other words, in the photoelectric colorimetry of extremely dilute blue solu-
tion of which the absorption band is analogous to those of the Methylene Blue solution, the
photo-electric tube sensitive to the light of long wave length must be selected, in order to
obtain good colorimetric results.

(2). Yellow colour of Quinolin Yellow solution, even in extremely dilute solution, was
more aceurately measured by potassium photo-electric tube than by the ordinary colorimeter,
as the absorption band of dilute concentration of this dyestufl’ solution is produced in the
part of short wave length. A similar result was obtained in the case of reddish colour of

Eosin dye solution.
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(3. It is a well-known fact that the inclination of the colorimetric sensitivity line in-
creases at high intensity of light according to Rambert’s law, but it must be noted that the
curvature of the sensitivity line is also increased when light intensity is increased.

(4). Generally speaking, in colorimetry with photo-electric tube, colorimetric or extinction
sensitivity is mot simply proportionate to the concentration of coloured solution, owing to the
characteristics of the photo-electric tube aund the absorption bands of the colouring solution.
Nevertheless, if the type of the colorimetrie sensitivity curve of a coloured solution is known,
the exact photo-electric colorimetry can be carried on, and in order to obtain a semsitive
colorimetric result in dilute colouring solution, the photo-electric tube sensitive to the com-

plementary colour of the colour measured must be selected.

(Department of Applied Chemistry, Faculty of Science and Engineering.

Waseda University).

Optical Properties of Calcium Aluminates
and Ferrites.

By
Kei-ichi Akiyama and Gentaro Sawayama.

The authors studied some petrographical or optical properties of calcium aluminates and
ferrites with a polarizing microscope. Calcium aluminates and ferrites were obtained from:
pure components by a synthetical method in an electric resistance furnace or a gas furnace.
The degree of combination of the componeuts was determined by measuring free lime and
insoluble residue according to the ordinary method. In these studies the authors deteeted a
new form of 5Ca0-3A1L,0; denoted as 8 by the authors.  Some optical propertics diflerent
from the investigations of Dyckerhoft™s or other authors were also found.  The results obtained
are as fol'ows.

1. 3Ca0-ALOy  This compound was obtained by heating the raw mixture at 1500°C for
2 hours and cooling slowly afterwards. The product was well sintered and showed greenish
white color. This 3Ca0-ALO; is an isotropic erystal and its index of refraction is 1.710.

2. 5Ca0-3AL0; Tt has been believed that in this compound two forms exist. But
in this investication another new form were found and this new form was denoted as 8 by
the authors.

(n). 3-5Ca0-3AL0,. This compound was obtained by heating the raw mixture at
1450~1470°C for 2 hours and cooling slowly afterwards. The product was well

fused and showed reddish yellow color, containing no free lime and free alumina.
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The double refraction is very weak and the interference color is gray of the
Ist order. The crystal showed gridiron twinning, wavy extinetion, parallel
extinetion, optically uniaxial and negative. The index of refraction is 1.61562
<n; <n, <1.6175 and the specific gravity is 2.70.

(). - & o/= 5Ca0-3A1,0,.  ([-5Ca0-3A1,0, was fused again at 1450°C for 4 hours
and cooled rapidly. The thin section of this fused product was found to
consist of two different minerals, viz. the one (which probably o’-form) is in-
distinet skeletal erystal showing high rdlief, orange red interference color of
the 1st order, and oblique extinetion.

(¢). ¢/-6C20-3A1,0; and glass. Next the authors heated the aforesaid intergrowth
product of v— & «/-5Ca0-3A1,0, further for 4 hours. In this case the isotropic
crystal transformed to glass and the skeletal erystal grew up clearly. This
skeletal erystal is simple twin and probably belongs to the trielinic system.
The index of refraction of the glass part is 1,619.

3. €CaO-ALO,. This compound was obtained by heating the raw mixture at 1500~
1530°C for 1 hour and cooling slowly afterwards. The product was well sintered and greenish
white color. The eleavage ix parallel to ¢ axis, but incomplete. The birefringenee is about
0,02. The crystal showed parallel extinetion, 2V >>40,° optieally biaxial negative and probably
belongs to the rhombic system.

4. 35Ca0-5AL0O,  This compound was obtained by heating the raw mixture with
oxygen-coal-gas flame and devitiifieating at 1200°C  for 4 hours afterwards. The crystal
showed white color, red interference color of the 1st order, parallel extinetion, uniaxial
and optically positive. This erystal blongs probably to the tetragonal system.

5. CaOTe,0,. This com: ound was obtained by heating the raw mixture at 1250°C for
1 hour and cooling slowly afterwards. The erystal is black color, hard and brittle, and its
specific gravity is 4.50. The erystal structure is columnar or fibrous.

6. 2CaO-Fc, 05 This compound was obtained by heating the raw mixture at 1350°C
for 1 hour and cooling slowly afterwards. From the thin section the following facts were
barely observed, viz. the cleavage is parallel to the elongation dircetion, there are oblique
lamellae twin, biaxial crystal and the index of refraction is very high. The absorption is
more stronger in the direction perpendicular to the elongation direction than the latter.
This crystal is acicular and probably belongs to monoclinie system. :

7. 4Ca0-ALO,Fe,0,. This compound was obtained by heating the raw mixture at
1350°C for 1 hour and cooling slowly afterwards. The erystal is fibrous or acicular and
arows to aradiated form. Extinetion is parallel and the greater part of the erystal issimple twin.

The absorption is 7 >X’. The erystal is biaxial and belongs probably to rhombice system.

‘Department of Applied Chemistry, Faculty of Science & Engincering,

Waseda University, Japan).



The Catalytic Preparation of Nitriles from Esters
in the Presence of Japanese Acid clay.

By

Jiro Abe.

In the previous report (Soc. Chem. Ind. Japan 1933, 165.; This Journal 1933, No. 19, 8)
the author reported that acetonitrile, propionitrile, n-benzonitrile from correspending acids
and ammonia by the catalytic dehydrating reaction of Japanese acid clay, have given good
yields of mitriles when the optimun temperature and condition is adopted. From these facts
the author was induced to consider the possibilities of preparing nitriles from ester and
ammonin in the presence of Japanese acid clay aceording to the following chemical reaction.

CH,;COOC,H;+NH,;=CH,CN + C.H,0H + H,O.
The results of investigation may be summarized as follows ;

(1). The formation of acetonitrile from ethyl acetate and ammonia in vapour phase by
the calalytic dehydrating reaetion of Japanese acid clay has been carried out at the rate of
components 0.206g/min. of the former and 220~230 cc/min of the latter respectivly. The
highest yield of 87.525 of aeatonitrile was obtained at 400°C. In this experiment the yield
of acetonitrile was always more or less smaller than the case when acetic acid was used.

(2). The formation of benzonitrite from ethyl benzoate and ammonia in vapour phase
by the catalytic dehydrating reaction of Japanese acid clay have been earried out at the rate
of flow of the components 0.231 g/min of the former and 220~230 ce/min of the latter respec-
tively. The highest yield of 86.525 of the beuzonitril was obtained at 400°C. .

(3)- From the above data it may be concluded that the Japanese acid clay is an effective
catalytic dhydrating agent for the formation of acetonitrile and benzonitrile from corresponding
ethylesters and ammonia and it keeps the activity for a long time and can be used for
several operation over again at the optimum temperature (350~400°C). An yield of about

852 of these nitriles was obtained at the optimun temperature.

(Department of Applied Chemistry, Faculty of Science and Enginecring,

Waseda University, Japan).
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