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Wi e 72— 2 v OMDOBHRC OWTIEROBEFNCH T 2 PEETT R T~k & BADTILEITIE A
WEF 2o [BFIEITTINTIRERIT A U7 ORIA T IER 2 7 7 A B IRERe K TOBIAE CIE S D A%
LD N RHNIEE a0 B K v DKIKS ok LA E Ui K SIS 210~230 S8, 4
FTIE 420°C NSRRI LG D = — 7 AR T 2B X 11 07D Cd 5, KKK
Witk Bar v B AINERRONIT b7, B Oy 31~362 T D, MO ~
XA 40 AL 2 — 7 AR WP TUEPE T B D, A ¥ o iR b 16 ik
X h—#8 34 ZEiRiIC kL, Y Frikic L 25RO RRXED I TH D, ILLIFIRA
RERRD ZNTH D,

»e '\/k/?ﬁhﬂﬁ @ ﬁ o:{ irh
W B 34. 5(16 5) 49.2(66. 0) 24.4(25.5) 24/3(8.5) %
B B 33.4715.3) 54.3(80.9) 17.8713.2) 27.2(5.9) 1.7

WBIH“¢@«/t/mW&%:auﬁ&.iUf@%Em%%MMIoirm\k%uLk
:‘ﬁf'f\ﬁ BN2DOCTH D, Likisme (Caking index) Jtkza ) A7, ¥~ (Conosphere Number)
PS¢ R UUKSR IR sh D 4 EHHEM ST D & IE L7cki it e i 2 W —Tcd 23 kil L

ROCHD, WTDITKERIMTEDOT2~ 7 AEMEFHL{GRL, ¥~ A BEEEAT 24
RO IR > o I B v DRI K S R Le D Cd %,

LB DI & TR DINE E RO TEATUZ ITETTD 2 - 7 A B+ 21Tk
% Je 2 ARFBREN = — 7 AOHRINER D 2, WimlL OFR AR HIECIRAEPICEI AR DD TR WS
MADEHIIIT L DT RE N2 WD 2T b IR Do KITZ b AFRICTRTIIE & D This
PREHTGM O FCINLI & UTIER g %00 (Colloidal fuel) #3523, 4%k Wil T2 &4
ATRERIR DI % LR T NI T2 & 5D 4 DYSTENRD 2 DB DT 857 b O W & vk
CTHD, IR L7 TSR I EHERIC AT & D, SIS b k-4
PRAEZ AT IR LCOREMEZ BT O L He a2, AFCHT bIESITT 2 2,3 O
TEDND 2 DVFAHGR 2 HAE A MM - 72 % L JIZI S, WEEHIE 24D\ B 2 FRED R O [ i &
TEBRICD 2 b O LT 2, JEAFARPITIE 10 BRTHROREEN 7. 7 — AWML = — F KD
IRIECAA LTI 2 OT & D TRITHE 332 U1 % S K BRI F T IR I R I s i 2 K & )X
WELTKRELTEKINDZOCH D, MAHIIERD T 79856, GG LB T2 L8 2 2150
KEDBIRANTIEBDOTH DT, [ AROFINONEE k) BIEDOMAD 2 b D & W9 2505
TH Do IBIKFRIMBDTIN Il 27 v, A0k & IS LI AICIE LTIt 2 80T 30
THdo

(2) ZE2ARFFIMBAMEEC & DEERILKEOERK

IKSERIND BEIRIE & WIS b5 L2e 5 R UIIC — 8 £ 3 O /KK DI S ML BRIC O ik 2 4L T
172 WS —TBOBME L L IFD LTRSS LREL L F 2 DCH %, LULFO KRNl
HUSRHITRD 72 7 =B, T2 = AR v e =7 F ks T 2L L 7 3 e
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JiBZDTH D, fjﬂtlm’]ldifﬁ /uﬁﬁw) Fe Zn Mo, W,V % DWWJX iﬁ‘rfulfnw\ﬁ@r Lt

DERIIAD TAHRCH I L /2 L 2R K2D0TH 2o

YEBIBREI W B0 2 SR DR X R T 2 (kg 8¢ (60 mesh. I M. M. {iii) 150 ¢
¥ 3.75g OFRLHE MROBALMERDIR A & HT A 151 OB A LIKE L2 155
M) 3°CoD RSB G Uiy 450°C (T#y 2 nERIIEE Lo e b 30 L7 A it ksl o Tt
KB EFHTL, &~ lg 350ce n 7 7 A 2 RO IR BT 20 Cd 20 I T
DOIRHARIERIREIEE T Y 7. A ROBRING R R TIED N 2 il MIERREC o B r Ko
BT D E BRI T O, SEM OB IR NE DI CTH 2o

WooME—me T3
NS S ARG &9

kK
o~ B.E. *
. 5
&3
K \k’B.R.
ME 200
e / Yl
i3

4 /

LS

e ARE
7

150

\\

125

100

0 50 100 150 200 250 300 350 400 450 500
KooMe g oo 0C

B. Bo=-3y o v iy
Be R =3y R IR

Y AME T L 22 BRSO MUK IR He=9822, C0,=0.82, CO=0.52;, H.=1.02 T Dz,
IR LR AR TN 2 B 7 A DHIK IR K LD CH Do
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§ Kk # R OMEHE CE D T 7 = SRR OB A

| R ARE " Y o

gt | el | g™ (@R | SR |Y Ry 0O, (Omiln| Ty | €O [Cuffane M| m
wose| 41| 58 44|57 61 42| 0.2]—|766| 1] 200 [21] 152
w ost| 44 46| 2] 59 59] 33 02— o[ 11| 15 |22/ 157

DR LEYRCHIZDSEMERD = F v KU T w3 DT ARBALKKEI R EN T2
&5

SO IR F — M hE AR THER, KEBCHMLY v 2= 7 REEETCH 2, Ity -1
MK T R 27201 170 °C (T2E LKA DATE L D —EF & & @i LK ¥ BT
WOCTH D, MEKEFEELZEISOEMICHEEL, o 170°C e b+ 2, AKaBit%s
B 7w s B 2CEUETE, Gl i L AR OIS & Bk T, 2w s sov adlitahid b
DI B AR EEE LD B0 360°C 4 o0@MTAET 2, WBED 2w~ kL
A AEDEEIINNGC D 2 DR & 1 KM D7 b ONR SRITIAZIN Do S5O U4
100g (AR BOE) (33 2t RYEARIZKEIO I ©d 2,

KK MAR A 2 v T vt CGHEBD

100

¥ 80 ———

# /
2 60

5 \\\\\ N—
Jit

i 40

#|= i

PN 2[4
tah;Are
20 N At

H A
-.\
] Kor

g B.R. B a I ¥
e I 1% 1%
PR Ay o i
DI 1 B UL 1 ) L2 & D 15 DA AT It U DUHEKGE IS LT o ah b Lk B ig RO /)

T2 2 HRD KD % {7 AT RINT T-OF5 W iaFBALKHE & £ CRATT 2 JkIhig D L vy
~ M OYERRIT LTHT 230 °C DL RIS £ AL HHED T vy F f NS LThirpiz Ak
IR IMOBED LN RO WAL & SO THE DS 1D OC S D THELABAMKKRIRINOE; 55 & 1)
BB AT bt LAGKIT B 2 MR LeBied HESRE DR AT IIN 32 & 0 & 4
2D, WSO WAL VI &y~ DRI @ RS v AEERCIL L B v pROR
WIRS B IO AR TDH Y, a )KL Y0¥ =i £ OWESEEMPT AT L, I
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2 o= o gh W oM M

100
) 95
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oo 8
I

.l //
. s/
5 %%/ BR.

| ——= A

20

/ - 3A,
/g/ JR B
10
0 .
150 200 250 320 350 400

NS £ N ne Q
P @

CRYEAGNI L D DY — AT IR L D O LD X ) b LR O 217 T 5 Hi
DUHND, PEBDOBRIE @ B 7 RS ¥ R, W I & R THA L
e Fne (LARGR B b RN — D) & oiv o KKEBMEEEE MR L VW2 & B & r&ik—BiIkT
&5tum%%¢w%0%&uﬁaa,xy—w&%i&wm%mm%mxomaa&yfymn
W& v R ERISWTIESZ D, MEDLZLRD Y F 227 LTI Hn_AE DO Th %0

(3) RFEFMy =L ahoBERPOEE R

WLHECORBIRMAND 55 T O3 i 2 itk =54 2 L RO E SN B Al b cd 2 & St
Ji 2T H %,

(A) 170°C LU F§or

fike U SRt 02~05g %IR D — )i &k DR 2 ic i WG LC ik 2K i - 2
9822 HSO4 LJLED 16 2THIF T2 KNOs DI aMnk AJU7e i LB T 385 3 RS Mt
(LR & MR 2 LRI AL KR 360 Lav 2, ILZEHTIT 2~8 IR LML, 48 mhli by
A~9%DOMEIERN T 20 CH 2, WAL L D ERR LCHIET, BB 2 0 BERo T 46
ML Y AEEBA KB E W 5 W HRERE 5 8 107 2~3 B U AR i g (okskid
ERAL LIFRBIE AT, B2 BANRERMAKMCIEA LW <y ¥ T Tl L, 33
TR L7 b DT 0.455 LG THFFBLLAKKR L IE T2, ML THERARmL VR L d
DEAFIMBALKECD 20 KITWIBILKEND N5 7, v U F 7 Fvid=rr 7 ke —1
A (gloff and Morrell) Ii% 98 25 HySO, G5l 4 AL LK E R LT = U
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CETEIN D A ) W R IGUTACAL T X5 7, v RILKERLMET 5, ML TERiRE 7 7 7 v i
kKT B NPT R = TR °C

(B) 170~360°C [

WHIMTE 7 — AR Y — ML 2 545 T 2 20 5 SikE 3~18g % 50cc. @ #' VY > (40~
60°C Df/MT LTS — MBR TNy —~ AEEIED L O) TR L2 2kt E LT T %%
BEERT o

(1) & —rfig (Tar Acid) 3EHT 2076 NaOH R E Wl B KIC AT, IBRic e b 45 %
BN UARIMBCBHEEM LigfE 7= 2 — VB2 T —ITT, 7~ ARRDIED b O % 0BT 2
7e® 7YV ) v e—PEkiE LIIC CO, x WAL Z R Ltk =~ 70 210 ¥ ~ A%l Lt
il = = F LMK ERMCHR L= = T A E R LTHEL R LR T20TH 5,

(m) K& 7= 72— s vEvER (Polyhydric Pherols and Carboxylic Acids) # —
== F AN ORISR AR L LZE <~ T AT (1) OMCHiER T 2.

() HESEM:Y) (Bases) kAo — AVERTBRI: L7ciErEmd 2 & 109 H.SO, (JLFE 1.07) %4)
BT, RKICAL 2 T 2 BIULIERIE NaOH (R CHmT v h BikE L 2 M= — 5 1T TH)
I L BAS & TR e = — 7 A R BR JeFER LT T 2o

(=) P (Neutral Oil) DLk 3 DUSDMhZ P PEGh &GS, 0T L b ALKERDOH L
FECIE R,

() bkl (Saturated OI) gL fEalild b 7044 % 6025 (il 1.50), 7022 (Mol 1.62),
802z (1.73), }Ur 9025 (1.82) O #fifiik CIAKIEIL Uikt Mk % AT 2 S Ee T 2 b ¥
(LN A S T 2T KA CHEINE K, B NaOH @#ERKITK CIBIL LR BAR L Thith=- 71 &
Brd: L Fia T 2,

(~) ViR AR (Aromatic and Unsaturated Oils) D R4j07e 4 %Ok L D
PR L7 bDEDOTHEDOGRET2DCTH 20 BBNICTIT 2R D Do

{(+) F 77> (Naphthenes) NN cH 2,

(4) XFEFWY —ILHBOES

B) DT X DTIF OIS HIIE T HDK SR & — il oD 10 Dl T T jifins L
—~RICT 2 EREDOML TH 2, PRGN TIAKICE T 22 Ch Y, AMRICHTHLIOTHD
TR~ HIKSRER I L < AU RISIE % < 2 % 210 Lico

TR —— T Do e | S Toanmmes |« ms | pm o [ YR o2
WAL B \ 19.3 25.8 | T 23.4 14.9 e
I 4 ; 5.6 6.5 4.1 6.5 4.9 2.1
# % 5 ’ 7.4 | 13.9 ‘ 6.6 12.2 10.8 3.8
Z o= b FGE 58.5 40.1 | 81. 4 49.7 | 53.0 | 84.2
Wox o~ 2 M E 4.6 2.9 5.4 2.9 3.3 2.8

|
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"o %i L7 .5 | 2.5 | 1.4 ‘ 1.6 | 1.0

oo b W 30.4 24.6 | 2.7 30.9 | 35.4 | 54.3
| | | \ )

ot [ TEEI% 200 | 183 | 261 21.8 9.1 | 283
2A 1 | % | |

i 7 10.4 | 63 | 16.6 9.1 | 16.3 | 26.0

" YN 21.8 i 30.8 14.5 | 17.7 | 26. 1

2 K ME Ok % 41 5.8 4.4 5.7 | 6.1 4.2
RHEARB A I i i | | ‘ ‘

Sy A 3.5 | 5.1 3.9 | 5.0 ‘ 5.6 | 4.0

Fﬁ@Fﬁk%ﬁmﬁﬂﬁkW%OTﬁaéoﬁmt<Lf%%@%(A%ﬁMéﬂk%@ﬁ@?
DO ZEFRT 2 LWICME YR T Y — AahdM3B L s, SUKGERET 2§ DI KT OHE
Wth D = ~ 5 L IURRIE 3% K ER Sk iMWAMLuxr%/mam$ﬁm%£hmi01ﬂ%nk
bOTH2, ¥AFrAy v, =y, e XvIMIORILKET AL BKSET2HACH D,
— A OZERMERE NE O CHELTIECH %, & — Al PO S0k M IR 8 & Ao
DMTHDOT, WIMPHEIMORIMELIREY 77 7 v BEATLTR2DTH 2, il e 450°C §if
BT® 205 AREWE T 2B REEE T 20 TE 230 e K2,

WL RRIRIELBRICH TR Le 170°C DUFHIAD KRS ENOH BIE XKD TH 2,
bf%ﬁﬁaf7r/%”mmkmmh ST D 2BV Lo $EIRNIERR & D Db D L &5
Tddo

| FERRIAK | TRRRAE RSOk | FRRER
BB s 20:’/?7)(17.3) ‘ 2.’?(12.2) | 680/4(62 3 | 806 2.2
CoH, i 1 7% i | 34.7(20.2) | 8.5C11.6) | 52.3063.2) 4.5 (5.0)
O, i I 4 ! 20.6(20.6) | 6.6012.1) | 63.2.62.5) 0.6 (4.8)
« R s 27.0026.5) 201 (1.4) | 43.6(62. %) 4.3 (3.8
g v | 25.7C18.0) E 5.1 (8.3) | 66.1¢70.5) 2.5 (3.2)
v o " 15.7¢17.9) 10.010.4) 696637 8.7 (8.5)

(5) AROEBHEBAZFIMTEICHT DHMNE

TRALPEEL TR DL SE~TZT & b R 20n {OBUED K TR # 72 2 BepiA i & 0 JE & 3 2 T
WEHEC S BN 20T H 2 BBAERINABNCORTE I SN 2 IR 2 v » 10 5t FploTi
fir & AT TEMBOE RITHEE 3 A BN ThF %0 T LTI TRALITEE LTid LW 2 10 T
BMOBELOTLTRZDTHOTHU T TR 2 b0\ NEM A LEE DADTdH 2o

(@) BURHI X Infap BT < 2 s DIEIR 2 T Anfaf i s 3 AL b I [ < K SE IR I IX
EEET XENDOIFUNTH 2, WEBEFIR ORI IC LE M W IR FUKERIN S Ly v
DTHZW FTWAREEEEA RS KRR EHRT 20356 FElfihKkELKOBCRET 2D
CTHEREE LTIRMT 2 G AR Cd 2. AFEFEAROBINT b 7w IR OMEA IR D £5 7
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b O CIRAKERIMITMED D TR CD 2, D THERL D IS DM L A ¢ I ito
IS & DBRRD L RUNT LN D 2 LR BT Do KITHFRA OO i IR ML DB
& BRI bALFEDBF )L Y 2 2D O CHOTUF DITERA L KRR T 2I2H 4 hb LY
AN HAKBEIRMME E PEE T 2 CH 2, JLCIXBAIEMAIETICIR S 203v Y v v 77 (Le-

ssing) EAMDTIRIC X D TR LRI LA LD IR ET 2 e L BTSRRI S v
BRSO R E IR L T2 E RN T 2 B0 D % o LRI ST & LTIk % 200~450°C
IS LT IR & (LT 2 TR0\D 2 AR MUET KT SN TAL BT D 50 6 2 L INET X
WREOMT AR AU TASICKERMENG R2MTH S, IR L TREMcHT 2
PEMDICRER LB E D 3o XATRIZICRAWIL G CTH 206 ~r 5w 77 2SR T v 7
) LA LTIRMES RN Y oD, ML TZHMBIT XD TREBET 2RI M TP Z 11
RO KT 2 D C B O TUILITHISC ABIRNE A & T BHIEND 2 DO TR R D
MR D 2D CHRY 72w Cd %, (i LA LBHRLAET] i) T8k d 2 TR T H 2 D
SAEELRE I RSN R —Pe D% I MR RIc Lo TR TS T w e i,

(b) KITFSMEESIRUKE D 2450 b IXERED TN D 2, FEB BB 13 27, i
T 5 TR LILD 1Sl X AT IS BT LT U 7 b T\ RMETREDFEERIZ UL
€7 v =Y ART RICRTIIS TS OCH 2 DMLRBEARIME DU PTRNEE & 7 A s ©d
S TR D 2, [ DN BRI T LTl BlOKE RINIC & o TAk 2 e
Wit K7 — R AR TS R i LT U 2 i 7 5 L ThDe  ~ba & ARG EE
(T 1921 AEER SRR T B R0 2 0 5 T & #0078 ZAfRZRIC X DTN 2/ BE LTINS,
2 L G CbREKE S H AR ORRET AL B CMBL LI 7 A & UEEEA DI T) &) 4L
WIS CHRD Fy 77 BT ARUNEAE FIFICHTERIC X DT E M LTS, ~ vt 2 )3k
Bifed
2 EDFHCH S, OB 3O Efii~dpid 460~480°C (KD 2 DOfiL 490°C T
LTk, ILRIEREEHC OO XA SR X DT E IR LIDD %, UL XIERELPY
1% 80 HiEER 8D DT 24 IHINT 20 t OERREIEIT LRIN TS, fF LAdL TR0k
20 OE B L TRIREICEA LTI 2 CD Do IO METR ORI E W15 2 BbR F%%
FED A Ni, Co, Cr, Mo, W, V, Mn LDk Clisk ¢ld &%k B, As, Sb, Si 2% At CH,y
BRI RED A LBl LTt 28R i <, — U5 DM ¢ IRKBEDOIIED K F (2 WML
FERE L MANZDCH Do FLT 21T BUEHEATRIZ (LN 225 2 A G ekl LIMBILKSRD 5 IE
(T BT 2 BERNAIT B GRS T 2 TENLIEC B 2o IR B Wk S b I v v
— RSV X v S PTETIEIE N R R U e D T B 2 WS TR BED b ORI e & wT
Fi%o

(€) KIZAKKEOTENC D D NZRMRERRIT & DTN R 2 2 WM IMOFcd 2, il
TR C B 2 & RURHAC B ISR L TR G O 5 22 MOKENLECDH 2, HKKEDN
20~4025 X TR, BRASHE R DI I 3 LD O TH %o LKOBGMRIIINTRIC

RHEIL I S0 [ LR L TS T O Tl 2R T Rk 5 °C NADRSEECE LT
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T OWES o6 ORFEVRLEL INDZDTH 2, BMKELFMET27 v e =Y ARIEICHT
KR B RICHE T 2 HIE R T EA T 2Tk R 2N T-CH 2 & T IC HERSA T I A Tt
BLRDICEAYRETC ® 25 B WICOKEFRO MG TEN: ¥ I 2 Kz 5 B cise T2 1R,
LR X Y BAERKIRSKIET RO & OTHIKER B TS X—FBIERHERE» At &
KEE R L7 DN A S 2 & o Hofl b il 2R (1,000~1,200°C) K85 AME (NI 8
112 1,000°C, 2~3 ) 1Tk OTKEXRKLTIHZDOTH S, X2~ 27 ABH ZADILKIC X
DT HMEKENIISN S, Wotkic LTibkFEEH 20 CO Iz CH, #DHE A
TR2DTILH 2% - 150 [, 400 @M FiCkH# T2, TICHBECEIban 2 7 okl LK
ICHELED 7 v & = VIRRCUEEI N2 DCH 2 AiGHER HBFAATAL I F 20, F, S04
PR ETRERCI VR INE E PSS, MRCLTHONKEFTF AR T vy 2= YD H
FRIC U ET NG ZHEEL 22 2 & T 3o T L CRORFEELE TIT A T b il FLARESIE O AL
N bBREOMETH 2 B, BAEE Ni Ut Fe ¥ ABEE LIS LT Cr, Mn, Si 408
AR BIRECTIRAZIN 2 b OVEHIN T/ 2,

) KITHERALAE DD YR T THAET R b ERTH 205 2 Lk IROEBREs e lls & 192
OAFGIHID P, ARRIBHER L ) ROMEERBR L 157, IWIEIC Fe Cs L)LY 7 A~
7 7 (Lucsmasse) &R} 2 BEMRMGIECDH %,

I FE % 1000kg (AK43 6 25)
Fe,0s  50kg
K FH#E  5S0kg

|_#EfL
| l [ I | [
WA kg Trm=r il %
210kg 75kg 5kg 445kg 350kg 15kg

LA
o I
o A Bk KR
«———— 80kg 25kg  240kg 5kg

Weith
525kg
7K
e b e | I -
ATiEE - F4 ¥ T ah S SR TR ZK AT
(30~23°C) (7 vV~ b 60gk 80kg 35kg

150kg 200kg

R 1929 4.7 v F v (Lander) [KOFEFRIT L 2 & WERRFIHIZL O 1 1 16 RO MR D %
oA 1t LokFE 14 HEERREE L b 175°C DUF# 83 5 175~230°C sy 208 3
B2, 230~270°C ¥4y 197 $5E 270~310°C #1458 105 £458, 310~360°C #ss 208 s, v+
329 s, WAV F 2 42 P A 325 BhE Ky 199 HupfAsE(be 363 dEE AN 161
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g 0K 154 #EE AGF 2340 Hpgcd Ok, REORIRL Y 2 LEFIOEILTIICR TIX
HFEH 15 22, 2We{Lith 53 20 R EFISEINDZ DTH 2, XIMKRICEH T 2 BB R LR 56
% L% %o WD Ti, Ge LR R1T T 2 O CIMBIEMEI T & Wi ds BAEO T A E 11
MD R FRINSN 2 ICE Do WITBGMERFRRIND TFUTHTIZHIC 5 22 L OKFERLIE R D
THIVMLO—HIL & LTHERMT v 2= vREEFILOCY v Faigiid s 1 BFK 15t JEFOWR
LT OBAE X A LT 2 15Uk 1008, /K38 10t KBk & b #i7%ih 58t 7 v == vk 13t

WALKFE# A 27 ¢ [FRsERE 64, JLMbfifTcd Ole. Mimit 10t OKFEIX 2 BT ien
THOTH % 5t SOMAINDTH S,

KITIHARIC LTSN MDRSE ~v 2. AIRDIRKEIT L DTS LIEFBE F 7 7 v B
CHUCEEBI S B %, #E0TH 7 7 o 1T { WHHILORS » NEMEIEHCE T L 1 5 2, HIb TR
HIVvboee =Ry =L ERRA LD NPT T2 B 727 Y 7 700k S
ELTZ vy~ MGl ~FHMMR SN2t ORTH Do LR OWHOKY 50 2
& NHz & LTHED 50 22 (&t & LT/ER a3, Fidfiisfiidseic HeS ZEMT LR
Ao X R H— (Spilker) [COWFIT X 1Léfﬂ't?ﬁilif’}7!h®:»izrriiﬁﬂi 7 ) > (Chrysene CisHos)C
B2 kL do WEBRREIICT DT DK —RIT T2 2 ROMLCH D, BRPRIE -4 2
— (Beam haw) FEDAIRCH %,

IRFEARIMIEEE 450°C, JRFIRINME 200 FInE JKFZTRME | TR AP — (IR EEAE 1 REIT

BFL) 2000C DL FHEEM 30 471 v, 200°C P ilhsy 135 7w v, KBS 24,000 3 5R

RIS 2 TRED& W (5 1 TRE 200°C pL iy & S8H1RHE) 200°C LA T HERE M 1104 =

¥, 200°C ph kjhsy 13 7w v, JKFERER 24,000 S50

PLRAE $EEEAL (200°C PLF) 140 #m v, BAKHH 13 He v,

Figsmh oM P— 100°C LLF#s 4025, 100~200°C #14» 5825 ILifi (15°C) 0.78, 4 7 & - {{(88

WR— Vifili 2425 AR Tz > 7 5 v 2895 fwfndy 412

HESRM S LTS & | FEOHiFh Y 132 1THy 1.7 REONRHER LD IKFET M X &
BYA,  RIURE R UK B NN B 2 ORI AR S 12 4 1.6 Rk 3EE § 2, HIL 3.3 FEOMAK
PLECH S, XRSGiT2 & 20 2 L ILTHITARROARILECD 5, MERRDOTEH
¥k 8,000 mw Y~k LHEMD FE 11,000 5w ) —&F 2 LUKERMOBGFEZH) 422
EHEDZDTH 2,

(€) KIEMBAED I K T EDITEC H 2 BT R LHIEH IS i TR AW,

(6) HtboBRMFEHER

TIROMEERILE S 742 o ¥ —:DHE b L G~k E 04, ST HBR L — DK S 2D &
L2 ¥ IR IR T eI E AR T2DCH D, HTMBEDOL TIRAMES 2% 100~150
SUR T IR LS FICl L LT 2, LB 2 & 7 — MIHBOEST-7 4 = — ¢ R
CEDTAY )~ DIk HRITEKT2H LIRS, L > F— (synthol) LHFT Z#FEC
B2 AV~ AOARKRECKBECHRTITRIEINTINS, KITHEMFic Ni, Co,Fe, & Cn%



BLEY M OmE 0 b B O -

O K o ThO, MnO, MgO, ALCs, U M Wil 30315 o Al 11T 200 °C i LGtk PEs
ARG CO:MHe=1:2 Q& A A LML TAE LTAF 7 1 ¥ RpALKET k5 & T 24188 abiTY
WS LD 2 DTH 2, 1926 427 4V o ¥ ~[ROFEWNCH A 2 % OCHYRIRBI: 131
FARDEFRF 2 L Y #y 120~160g O kil k £ BNt o#) 60 ~80 i bitLThi%, W
EMRC AL 2N, SERREED BT i DN AL IE & BETFIBE IS Lie b DCTH %,
TR 7 2 OB, WA B PEDO T, MRAED AT EE & AR LR OMHED B 2 DVH R
TECD 20 BHRBIRDLNT BB O IEHETY7 Y v WAL 7 — YAl E Bk LS
IR <5 7, v %0 2RICHIB B0 |

PAROMESERLM Y 2 AT 500~1,000°C (4 Fi4 AR LY MnO, Rk CrOy 4 & g
ELEHNCRTHERE LD TRy ¥y, TV Ay RIL 7, F v AL v @;;(,%,'5?—»&[‘]—4‘01
Rt b KERME F L THEBKE & — v & & IBINE I B, ALk & i LBz
LTI Y ~ a2 -2 2L 2200, KERNEE LT, FKLLY - F OKFEL
(hydrides) ¥ i T 2 b D% bd 2, itk v A~ (Uhlmann) [ & n & w5 MRS TR
132 Ak & RFELIKAER & & ) OWALEBLERO 7 — 7 T THER M Lk CoHe XK
T2b0HH 1 kg Ofi% kb 501 @ CoHe VR N2 50HNMHEIN T2,  (HF0
12 429 J§ 30 A3



34

(Abstracts From Original Papers)

Preparation of Aluminous Cement from Aluminium Phosphate Ore
By Kei-ichi Akiyama

The author studied on the method of the simultaneous production of phosphorus, ferre-
phosphorus, and aluminium cement from aluminium phospha‘e ore, calcium phosphate cre
or limestone, and cokes. The method of the production, is as shown in Fig. I. The experi-
men was carried out on a laboratory scale. The raw materjals as shown in Table 1 were

ground, mixed, placed in a graphite crucible, and heated in a gas furnrace.

Fig. T

l o . Al-phosphate | = Apatite or
| Pyrite cinder | | ore | | limestone Cokes

Mixing
l

Electric furnace
or Gas furnace

| | o o
P, + CO | | Shg } , Fe,P

Grinding

|

Aluminous "
Cement §
|

|

In the Present experiment a gas furnace was used for fusion instead of electric furnace.

Table 1-— Analyses of raw materials (2)
Nawme Ig.Joss SiO, AT, 04 Fe, O; CaO P,05
Al-phosphate ore A 4.43 4.95 32.47 6.33 4.94 46.95
Ve A, 23.28 5.61 20.33 7.88 5.05 33.41
Apatite C, 2.18 0.66 - 2.58 56.22 39.97
e C, 4.30 0. 60 0.74 0.61 52.95 38.79
Limestone Cy e 0.99 0.02 0.15 49.63 —

4 Cs 43.00 0.15 br. tr. 54.00 —_—



NO.
E—20
E—-22
E—24
E—25
E—26
E—28

No.

E—20
E—-22
E—24
E—25
E—26
E—28

NO.
E—20
E—22
E—24
E—25
E—Z6
E—28

Table 2—— Mixing ratio of raw materials

Aluminous material

Ay 100
A, 100
A, 100
A, 100
A, 100
Ap 100

Limymaterial

Cy 60
Cy 60
Cs 57
Cy 40
Cs 40
Cy 27

Table 3—— Results of heating

Heating
Temp(°C)

1500~1530
1490~1510
1490~1510
1450~1540
1450~1540
1050~1530

Heating

60
180
180
240
240
240

Time (min)

Cokes
32
32
31
20
30
25

Colour
of slag

Grey and glassy
Grey
Black
Grey
Grey
Light black

Table 4—— Analyses of slags (25)

Si0,
10.73
14.00
14.40
12.28
14.14
11.40

AT O,
33.75
28.05
31.07
35.69
34.85
40.00

Fe,O3
3.64
13.37
5.63
7.30
7.22
10.12

CaO
46.70
39.90
45.23
40.57
41.19
36.02

During the fusion some siliceous impurities entered into slags.
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Ferric Phosphate

Remarcable
Remarcable

Remarcable

P05
3.08
5.42
0.84
3.98
3.65
2.79

Therefore the quantities of the slags obtaned were too much and thats of alumina were

too less. Thus various lime alumina cement were obtained. The strength of theze cements

were tested by the small piece testing methed.
E—20, E—22, and E—26 showed weak hydraulic property, but E—24 showed higher

strength. E—25 and E—28 had not hydraulic property. The results of the test are shown in

Table 5.
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Table 5-—Compressive strengths (Kg/cm?)

(W/c 0.65)
Cement 1 day 2 days 3 days 7 days 28 days Comb. 28 days
E—24 64 99 119 135 151 183
E--26 10 11 13 17 18 38
Ciment Fondu 171 260 312 348 359 -_—
Portland cement,
Hoils 9 20 34 79 137 189
High early Portland 4o 36 58 140 214 234

cement, No. 104
The quantity of P,O5 of E—24 is very small, and i*s strength is good. This fact is note-
worthy.

From there results the author considered that if the raw materials containing less quan i-
ties of silica are used and 1',0; is sufficiently evaporized a good aluminous cement may
be obtained.

{Department of Applied Chemistry, Faculty of Science and Engineering,
Waseda University)
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Absorption Spectra of Lignin Solutions of Bamboo
Sutezo Oguri & Muneo Takei

The absorption spectra measurements of various lignin solutions were made by R. O. Herzog
& A. Hillmer (Ber., 1927, 367 1931. 1288: Z. Physiolog. Chem., 1927, 163, 117) E.Higg-
lund & F.W.Klingsteds (7. physik. Chem. 1931. 152. 295) A. J. Stamm. J. Semb. &
E. E. Harris (J. physical Chem., 1932. 1575) and Y. Hachihama. H. Saegusa & W. Take-
mura (J.Soc. Chem. Ind. Japan, 1935. 38. 954).

These authors showed that the lignin solutions gave a characteristic light absorption band
/in a” definite displacement in the absorption band maxima betwcen lignins prepared from
hard woods and those from soft woods. And their results of determinations gave a conclu-
sion that the shape of absorption curves of various kinds of lignins were very much in
accordance with each other, if prepared from same original materials.

In this experiment the ultraviolet absorption spectra of a number of lignin solutions of
b:mboo material were determined, using the photographic method of Hartley-Baly. For this
purpose firely crushed shavirgs of bamboo were used as the starting material and various

lignins were prepared as fullowing methods.

Alkali lignin The meshod Dby M. M. Mehta (Biochem. J., 1925. 19. 979)

Phenol lignin v by A. Hillmer & W. Fuchs (Cellulosechem., 1925. 169)

Alcohol lignin e by Th. Kleinert & K. V. Tayenthal (Z. Ang.Chem., 1931,
44, 788)

HCI lignin Ve by R. Willstitt & L. Zechmeister (Ber., 1913, 46. 2401)

H,SO, lignin ” by S. A. Mahood & C. L. Cable (Ind. Eng. Chem., 1922
14, 933) Lo

Glycerin lignin e by S. Oguri & M. Takei (This Journal, 1936, 14, No2, I)

These lignins were dissolved in acetic acid and made about 0.019 concentrations. Our

experimental rusults are obtained as follows;

Logurism of Wave-Number(mm=1)
Liquid Layer(mm) HCI-L gnin H,2S0,-Lignin Gl ycerin-LigEl\
0.00 4150 4150 4150
0.30 4090 4150 4150
0.60 3910 4120 4130
0.78 3730 4040 4020
3835
3590

3490
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0.90

1.00
1.08

1.15

1.20

1.60
1.65
1.70
1.75
1.80
1.85
1.90
1.95
2.11

0.00
0.30
0.60

3650
3440
3410
3385

3370

3350
3260

3190
3150
3000
2990
2980
2975

2970
2960
2930
2910
2900
2900
2890
2880
2870
Alkali-Lignin
4120
4090
4040

3980

3950
3910
3580
3490
3880
3810
3760
3625
3480
3840
3680
3470
3450
3430

3390
3370
3130
3050
2980
2960
2920
2870
2860
2840
2800
2740
2710
Phenol-Lignin
4090
4080
4080

3980

3950
3880
3610
3450
3830
3420

3400

3350
3200

2940
2890
2850

2780
2760
2730
2710
2690
2670
2660
2650
2640
Alcohol-Lignin
4120
4110
4050
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0.78 3970 3990 3980
3570 3610
3510 3460
0.90 3960 3940 3880
3590 3780 3420
3490 3710 3880
3460
1.00 3910 3890 3830
3790 3840 3340
3660 3440 3150
3450 3020
1.08 3830 3420 3020
3420 2980
1.15 3400 3410 2970
1.20 3380 3400 2960
1.25 3370 3390 2940
1.30 3340 3375 2930
3270
1.34 3210 3370 2910
1.40 3180 3360 2890
1.45 3150 3360 2860
3220
1.50 3080 3120 2820
3110
1.60 2970 2940 2770
1.65 2940 2920 2750
1.70 2850 2910 2720
1.75 2810 2900 2710
1.80 2760 2880 2670
1.85 2730 2880 2670
1.90 2725 2880 2660
1.95 2720 2875 2640
2.00 2720 2875 2640

All of the previous workers suggested that the maxima for hard woods were found to b2

o
within the narrow range of 2740—2760 A and soft woods, on the other hand, showed 3a
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rang? for the maxima from 2800 to 2870 A
The lignins from bamboo material studied in our investigations all give characteristic ab-
sorpsion bands with maxima at 2810 to 2830 A
Then the authors reach to a conclusion that lignin from Dbamboo is similar to lignin
from hard wood.
(Department of Applied Chemistry, Faculty of Science &

Engineering, Waseda University, Tokyo
g Y

On the Action of Carbonic Acid on Aqueous Solutions
of Sodium Aluminate (Report 2)

By Jiro Kajima

When the aqueous solutions of sodium aluminate containing phosphoric acid were neu-
tralized with carbon dioxide it was found that geeater poriion of the phosphoric acid was
precipitated wish aluminium by hydroxide together. Besides it was found that phosphoric acid
was again liberited from the precipitate when the mixture was agitated for many hours as

seen in the following example:

Results of CO,; bubbled time Results of agitated time
tour, from 0 1 5 13 21 39 47
Conen ll;ﬂ,\',Tu;
&/
NaOH 37.2 30.8 8.2 7.8 7.4 6.4 58
Al Oy 340 30.3 10.4 6.4 5.0 2.8 2.6
P05 3.10 2.83 0.60 1.49 1.78 1.91 2.16

By using this behaviour of phosphoric acid the author investigased that on the prepara-
tion of pure alumina from aqueous solutions of aluminate contaminated with phosphoric

acid.
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