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The Caking of Bituminous Coal

(Decrease of the caking power due to oxidation) -

Masao Kuco
Abstract

In this paper, the considerations on the decrease of caking power of bituminous coal
due to oxidation were presented as follows: -

1) There was never any relation between the oxygen contents of coals oxidized or
hydrogenated after oxidation and the fluidity of these coals measured by a Gileseler
plastometer.

2) Most of the oxygen combined with coal substance due to oxidation was expelled:
as CO, and H,O up to the beginniﬁg of plastic state in carbonization.

It would be evident from the above facts that the decrease of caking power of bit-
uminous coal due to oxidation does not depend on the increase of oxygen itself, but
on the deoxygenating processes, as shown by the evolution of CO, and H,0, of the coal
substance oxygenated, which occurred during oxidation as well as during carbonization.

3) It is well known that some polymers more easily polymerize in the presence of
oxygen than in the absence of oxygen.

4) The effects observed by oxidation of bituminous coal which are the decrease of
tar yield and of caking power, have been found in case of decrease of the rate of
heating and of addition of sulphur, boric acid and the other compounds.

According to these facts, it would be a reasonable consideration that the decrease of.
caking power should be attributed to the condensation reaction (three dimensional
cross linking ) due to the active free radicals by fission of the oxygen-containing
outer-groups of the coal units to expel the oxygen as CO. and H,0O, which had been.
formed in the process of oxidation. '

Moreover, the results obtained in this experiment to the effects that the increasing
amounts of pyridine-extracts of the caking coals heated above 300°C to the plastic state:



160

A BB R

gradually decreased with the increase of -oxidation time. should also be attributed to
the same condensation reaction to convert the constituents dispersed in the carbonization

process of the original coal to much larger units, that they are no more able to disperse

into pyridine. ) ] o
Thus, it would “be concluded that the decrease of the constituents dispersed in the
liquid constituents during the plastic state owing to this condensation reaction, followed

by oxidation, might be responsible for the decrease of caking power of bituminous coal.
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LTRSS, HEBEE 0400°C T L ABFESERIC K L4  mok 2 OB
BT B EREOHBHICHET ~ETHBCLERL TS,

BRALTE © COy, GO, H1O 75 EOWAT 2 € L GHICRR L7chs, 4 Z85ERE L a3k

FiS
B IKSESAITRTL L e & o4 005,  RUEAKSRIE 28 8 licoR323,  c OB AL
OREVE 0y OFERL L, —HEIAGREICET LT3, c L HRROBRIEOES
LI HERERR I s S IR S B Uie © & ZAEC, BRIUR o & e iR fti e i
ey s 00y, H O w EOWH 5 8 X b, FRESHENIZRELS Neikigc o
T3 EERL, LB & HIcF S & 2 REREN T TcoXSETTE: €0y B ESR
b, FEEHEEE & AR A L Tns © 2, BRAbIC & DR T T Lo B ARE OB E @
B xR, ROEEERTcET 2 €0, 00, Hy0 &L LTSRS s v ko
{LBFECBE T 2 b O TEE L OHEFRASEN N 2,
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B9 g SVER:COBRRUBEROWEERC ST 5 ITUHEHB

R %k # R R K % 5O
°C c H N 0+$
86.3 6.1 1.5 6.1
300 86.5 6.0 1.3 6.1
y B R 350 87.6 6.1 1.3 5.0
‘ 400 | 89.2 5.8 1.2 3.8
450 91.8 5.6 1.2 1.4
86.1 6.1 1.4 6.4
300 88.4 6.1 1.4 4.0
o — 2
350 88.6 6.3 | 1.3 3-8
400 89.5 6.4 1.2 2.9
84.5 5.9 1.2 8.4
300 84.8 5.9 1.1 8.2
o — 1

350 85.3 | 6.0 1.0 7.7
400 85.8 6.1 0.9 7.3
74.2 6.2 2.1 17.5
300 81.4 5.7 1.7 11.3
R 350 81.8 5.7 1.5 1.1
‘ 400 82.7 5.8 1.4 10.1
450 85.3 5.9 1.3 7.6

2) BitFEovyFr, BBy ¥ iR

Eo% 4 BOBLRBEROMIERTE, €Y F vl e v ¥ o BB OZE T Bl 4
M7 2 v ] BERBEE &M L AETL, — v vl BRIl T3, ch
4 Voitova®™®, Koppers®™ »sEfbic L b S X 2 HESEAS LoD, e 2358
EHINF B T R SNAERD L —H LT3,

Fischer’® % & x40~y ¥ v © 7.5 %, =FaA 7= — AT 1.5 BOEES,
110°C, 30H B oLt~y ¥ v E0.03%, Tazo —AdhHE 742 - m0o% T 2 23D
TN, EEOEBRCRE{LE 6B 2 coffita 20w, Fischer 0305 offH & 13 g
T2 R HEWE, BB E e Fischer o5 oMl ETLCHRKESLOTHA 5, T
@ Fischer o#i#E @, 7oz — AN BEEBEEBERLTHWED, ERERHLOLOET &
= YCEBRLAEWE, BIERNEOT V= — a7 » e =Y ERL, A QA=
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EBRD LN TWS, WFleeE XEMbc X biHpoRE G Ec b LS ENL20TS
D, BRbC X 2 RRER OB TLH 5,

FAMT 87 2 v ] BSEMLERRES L Th20E, Hilion ¥ v F o hlib i
FRFER 2 e OBEBI~ORIBIC X 2082 TIUE, BILIC X 3 2w L [HFEE N1 OMARIsHIH
BB/ ELO2b0L0E2 650, 2 TRSTERML, Mgkl <&, 2
HiRe NI EEANLS L & 2EEE, MHBERCLCY, Bibic k3¢ ) F vl o
SE e EATIEAC L2 b0 LT ARCHE L CREMEE L, By REOMm i
G, ETEHBERERCE L Tahh IREHE TRVWEORMEE L Tk b, HRoEEO
FEHEICH T Al S Clke e & 2 BB L, BMbic XB ¥y F B OE LS &, BbE
BoenwTEHEBREMNE (DT80 TolBpyNEmEs kBt 2zcick s b0l%E
2B, T L TEOWRE LTk, BIUFCHinGS L TR kv 4& Tk, 2408 0EARO
ESEEHIRIER CO, CO, H,O B E & L CHRERSRMAS MR EFT 5w &F 2 3Hkicdeo
(ERAT LD b0 EEL B, e owW Tk BBl 5,

Ry ¥ v SR EREGE T TIR{EE & bk L Tnw A0k, FiERTlESeml, <
v ¥ v AR O & g p N BAL s 100°C Tomb T, FRED S ORBRHCRE S
hads, Bibc k s FEBEABEVENEGOME I X b, LA N BN SR T 45
2 545, —F Fischer ®30ABOFFEETERELS L Tha0ilk, WHEETCHICER/LEIN S
FEE X LTS L FEERe p AR L CTHETAREMbaN s borEr bhE, toTk
EANR Y ¥ AR OMm & PV NErS R e ) F oo ke oz (G vl o
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WL, HhEEpmibc X 2 BEGOEB LBEWHSTHET L ELRL TV,

FEEARCET 2HHEOBLRBES 2 L, ¥y FriiiEcr, 300°C Lo L
FL5HHHE ®@Abwmk#tﬂﬁb,mﬂzuhmmmﬁfmﬁyoghmﬂgmzozm
LEPE oW CBLERCET s ERS L, NHERCEY 2 BB oRE, hHEBEOEASH
NHEWLDEEZ b, OX-3,4 TRIEHH T 2 BHK LGP L =B EEL Ts b, Bt
ORIk 300°C PLETOY ) F v, 8 T8 2 v ] ofASBNE W £73,
EEMC IR LERR B L OF B AT 3 b0 L A3 0 28z X 5,

~Nv ¥ vt T, 0X-1, 0X-2 1K nwC300°C DL LGk L TwWa Ok, BRMEBO
RO EsT 2B EMA I X b REREREASHE LU LBAVNENO L oSsER S B, Bic
RALISHERT Lc s (0X-3, 4) S TRERAOH»MSEBIHENLIERLE2 5, fE0THEM
5 LA AmL, 0X-1, 2t OX- 3D Ricli LT, ¥ U F w48 300°CH LT & f5 ~
WRMEASTET 295, TOHRXY ¥ YAEBSHERE WO T, ToEO [T v ] &
L CTEERBEEEAIC X 5351k 300°C DL LIk s W T hBEMCH VY, Ll OX- 1,28 cE s
300°C PLEIEHN ZWAL T B S v ¥ vl E TR ERECFELcEHBINE O L
FEHROELOT, BILE IS EEEEBRRIC W ThEMT B 0 LB 2 SIS TN &
Bbisd, B, OX-1, 28 TR bBERE LcSe,. BILPBSESHEA Lieficesn,
W OMBIC X b, 2O 00,, H,O %1 THAI N SBIC RS —530EA»hz
Lmhm¢%b%#%&éﬂ%ﬁ,%%ﬁﬁmM%LhOXSMTG@%kﬁﬁ$m%me
et s e ek b L, BP0 cORBEONRTCEHE LEE i s B R
&>¢*LiOLMM‘EﬂmKM%®}éZ%omﬂmbu%%5m TR EEML & 0tk

BERER T BT B HA LA AR ERRE R T b0 LA 3 H s B,

WSk s 2@ ER LV EBEC L REN2EEE (cosblrytomd 79 =+ 2
— 5 —ERALEOL0) TEIHETFTL TS OX-1, 22 350~400°C o fin & WAL Bk
RO L Es b aEERRCE W, WA/ NEMEEE IS 22y 2 il
BCHLEFLILVWETD 5, ciL@hh 3/NE

VBASIR Y OB
A, R e ERAbiambik B R T
BEHERASILEZL0S, TOROLIOI TEMNIEE RHELEDT) 2 HHT 3 CEL

BnHEOD HEEFRLTED, BT, 7 a/NEAME MBS @S Ar AR BE O A i s
WTERH 5P, BRCEARRL RS E SN A WISl LTy, —~HIEE

ORI GRS 2 Es 0 THAET, Biciiic LD REN2LO0ROBEEF, %

U & OMHAR B IR T OMER D ERBIC AN SN AT NLE A S RIFE T RL TR 2,

3) LR oML R OSBRI BT B BRSO 5
HERic s\~ T, BEIARHIREEN O = 1L DI F O I c 50 SISt 3t (AR E, 4
HTRBLROSESCE LI, RUESHECET 32— BEERECHES Ll moiiti
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ENBBFCET SEREMEOTFFC OWTGE~ s, Hic, o choBBFEEZoM» s
ZOHFEEEC DWW THER L TFT Lo

ST X A BERALECOWTE, & —, d50EHERCEE LY Y 7S RiRGA
& T A BinA S b BRI L TR TSRO 5N TE DY, L AFH P O
EHREFREEECRE WVRE TR vwbilTn s, Bies Bawn™® 1 x hig, Staudinger,
Urich 13 methyl acrylate 23 100°C ofp#iic s\ nC, EREOFEAET DS OMCEANSED
Hr#HpdTED, FEERFEEs vinyl acetate, vinyl bromide & 3 b, I Barnes™ (&
Bk L4 < o vinyl monomers [ EAEF OME &5 Lok, L CoBakomeE
S Wes L R peroxide OFEAMSED LN TEDY, cEEEOBILOSRES LB L Tn3,
¥ Bawn w xivg, CHy=CeR\R, ©» X5 ninrv 7 4 v CRBRRITEE 2 Eia
DA, a- AFL v v—T OO TE, BEOCHENG coORERCEL o 25V
yﬁ»~7f@%cgkﬁb,ﬁ%@mmibﬁﬁém%pﬂwﬁeéamm%?WDmﬁz
T Bz ik oT, EEEEREEOC D, i 2 K xoC, branching &
cross linking w#EL, HEEWKLEINBLOTH Y, BIORARIBR G MBI &
Fiackl, 2OUiErHEET 2 c L, BHE (fission) Xk cross linking » 4584230
T, BRFREBE L L COEMTEY v e AP TCEFALRT LOTH 2 Lik<Tn 2,

B b DTSR S b 2 BEG OFEAHER S 1V, LHEFEe LML L, 21k
BIEOFEET 2 2 & b~ T3, o THiko Bawn oskc X 2 @A F R,
BHEC LA SNE c L OO RE VW 2858 b 5, IFIEH GRS ZMRIbic X 5<v -
¥ v RO, Btic X 2RSS OMBT X 5/ NEMBEO R Lk~ 0 @Ep{bic x
BEA LItk B BE (fission) ep b, 0X-1, 2 LA BNA300°C L L TORY ¥ v Ak
MoK, B X b &l LS bahss, hihBEETHEL 00, H,O &wibT
B iR s EORFREAMEL X 5,

prgcT, Warren®™ oOffgtw, preplastic state (g7 2 I#EEEOK Tt X b & — ik
A A LT & kik~2, 3 Schmidt™ o, @b X b ¥ — A kaE@BsEis3 2 ¢
LA, AL MBGEEBEOKT b, BE LI ERENBC BT 2 EIE RS s 2 b
DTH B, WOTTODT D s —NIKEBEE A S 2 280 LM 2 BER & 2 38 o
BEIHEESEAMEN 2O TH 325, MBESHEOETIC X % 5 — A PEORESCH L TE, $FH
AT 2 BENHO R wenic, s (BRI s) B snicd
% EORGER S, B X3 5 A PROBE S L C LRI RO OB ORI
B ckET 2BROMACH I ERAC LD I0LEL B CENTES 2O C Lk, Schmidt
OFEHTE, B(EOHES AP TEL & ~VBOWERH AP RENWC EERENTE SR C R
b, B amiMAROERSIERENZ &M s bEHEN S, Ailict sy —n
BB oA LT Donnelly™ & 3R 04T 2Bt ek L &85 — A 17T %0 e
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32%E L L LEfEL TS,

B cOBERSEESBEST 230 L LTl, GRCEHEO LORRML TEE L%
EGORREH A, BIe, Lambris®™, Lessing®™ aui# o liEg, BHEMmEEr AR L
ST — AR ENE C L RE LT b, Michot-Dupont®™ #:x LT TNDS
LOCEE ¥ —~ VBRI O DB s v 0 &, RV — 5, #H%Er = — 7 2FBRChz
BHEDRD B

—7% Bunte™ &@ ¥ xFEz M LT Ry v o T RO LEREERRL, =—2 %
wm, €0 F IR X 2N, ST TOBRBEScET 3 LA, 1 BOWERRINsS Y
ZEHETF L UEFR LD 22 38e, EE LHERY o, Wik, sy -5, F
WhTEszv T sy, AFT 0w, w0, ¥7 2 2 ARTIFNLICHEET 7 =
b A~ = X BHALERR BRI VT 2 HEENE SR OSE S RECNF L o © & Rk L
oo BIG COBAT L ¥ — VAT A LR S A CR b TE b, ol 6 8 LT,
Berkowitz, Mott Do # — A O SCID CERBO MR = 2 5FLNREBOR
D&, BAORBCE T2 X 0@, MEHNS & — A Bl S SRS PR cEiEs L3
AEMEE - LT, WROEREA BIESTH ZRMBOERC X D BEEN 5 L#E 2 ks
LEBPITH 2 LA B,

Wrie, BEHDSEML &R, BRIR, BRET RE s ar sz bE, 1, Lambris®
X OYEEH LN TED, FH LEEE, HHESHECR DFLAETETLHLLNZ L2 #f

L%, Bawn® @i LR LA ES YT 20 2L, FO¥E4A L, methylenic

hydrogen -G Lii~, #EREEN SMEEFA—OTLHI/ v~ 71Tl L, TOMRCZOOR
HETEROLOTH20E, 2EHE~OEMEBSEEIA—Ts 2 c BRI 2 23k~
TH B,

= A OFIBEOE, ST X 5 cross linking S E SN 298, COREEESE
ficty, IBIGERARC X b= 4LC cross linking #0822 ¢ 2453 BT 259,

TS EHROBEBRSIEREET 2 0 TH % LK, giioiei, kY —4,
BB\NEw Y =R, 2 vTF v EOREECE T 2 BEORER & L TER EinS B
B T2l TEnEEZ B,

4) Fime T EOH:H

i CTOTRT, TiES L\ cross linking P nWEAEHRAESER R L THE
7%, CHEBIMZRCOBTEL 202 A Lk T, o TEORBLCOWTEH L CEBE
EMz 5, ic Bawn OBFRIC L 2ESHRBCcOVWCOBEc b okml, TOREOR
Bk cross linking ‘©& b, TACOR PICHEE L EESE, PRICE NV oSEREEREMEE (5T
OHRIFE 2 LT T 23580 X b #E LaiRSie X b R L7 B33 C0,,
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H,0 &3k 00 & Loy 3358 &+ adiitkdic v BAEE & 25 i 8t iks
2LOT, ZOHAOESHEIKTMBIOCE S T LBTL#EL BILB,

PO L PBILOSETEBBILY, &5 \VEBEEILAY & bR A LickiEe
HRAEFDTIHNDS, £ ORGEEOHT A b »BKEOGMIILO £l s, KELS
B e Ibc X b BB k0 WS R EF B LA HATH b, 0T Karavaew'
Li<T\wnzml, —OH =,00, —COOH 380 8 gt msis,

R SA B DEE T, 7 2 vIROFAET AT, BRSTCEEKRTH B9, S s
VR E A LS\ EIER S DL T b AMRIE & L CORBSEEOTFIECH L < — BRI s
Las, UKD Oy 2 YBROWETE, 7 2 vBROFHEFROP T, A X LB
A x v ARBORE A/ L BEETIER T EO s v R v O FME—DDBER = L
TOMEEBbT C LR TnBC EnE Y, 7 VROFESED B TL, b B
SHIMIHOFAETESNE WL, BOBEFRBIED b OOTRMMRES, Hict o
SRR B b, L COBESHIIEBEES, LEMNBEHRE LTRET 22 3#E2 biF,
HICR R OTREE IS WT 2000CEECEHR X v (0, H.,O0 S0WET L2 EZDLO
PEMFIMUBBOFAERL ChH T LICE B,

Hicdt L IR® o X E, Riley, Gibson, Blayden #o —i#io Xﬁg}sﬁﬁz\]m%{(%mf“
Wi cdera—2 v, €Y FLET 3 L5, BLEBIBCE T clijok & a2k
TaTEME, THRGTOER b ESENT 2 82, —HFEARLERTE, M clf
DR ESHHEAEF, ILTMNCHB LBl nE L bE C LSRN TWE, COFE
GHH O 4 TOB LT X VEHAOTET IR CEmRETI MR X b, Wi
TR OWALFEHIR IR O 2 U BIHTE S\~ CHTRERIEIC & b 3 RITLA S 7A@ cross linking
BT, EORBEAL (RAGTAE) 1€ X b, 300°C PLEC I NTO Y ) F o HiH O AR,
55 B NC, WRHURS ~O S HHEATS LR RBESER L TR 2 b0 2 H2 b5,
—GHFEH TEd A5 cross  linking #sffd TH C, FED THREDSH IR BEAE L TRE
RS STE AT b B oSS I B 2 B OBEIEOR B S5 5 CHIOK & & OikEE
BHDI B DOT, DT, COBRE, Hilh, FHHROMRONTRHACHEL N2
BrboTHY, HEOAMEIBL CWB LB 3,

Smith® A & ORI X ST &7 AW B, 2 VY MR, A Fv oAb
7 2 VS OBFR L b Oh bORIES b O bOREIC I LSRRI L, 7
Ay E vBE—RT, BEOSWLOE CHlCEO TR T EBME LS, BEOL WD
O & ORANOEKEHON E WO EFHHEDC L AL 3 KL cross linking fEafdic Xk »
TR R L T\ 3,

ST s cross linking % (LB TR SR e, IRLE R ki
BERUOEHEBECRELI IO LEEL TWES, Storch™ S 3B SR X 2 stk o 8
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K, ERALIC X b S N kiR O KSR X A EECE L, Bk hydroperoxide # 3
Wik peroxide k2:pk L, ilLas Autoxidation chain reaction % &84 5, B EEESE LA
—Oxf e RS, HEEFRFCBREFTESEBENS O G BFEEBREE L L THFET S0

SFEBRESE LA L, LoNEBET25AE, I 2R {BEL= — 7 2B CH LA
BEREESREMT B LM T N E, L LERGETT X aMkEom kg, WH#Ec X
% cross linking #f5b X2 x5, B, SAREORPIPES A X b s
FU, O CHEEE®HIEOER LT W L 5 KRBT INHA K, TOBROERERCEWTE
B amEsMAlgiaic X 5 cross linking #8i & FRF AR HEIEAT 5 b0 L3z, Storch
EOLRTOBRFEBESCETELR ST, 3KRITWERATREE T LABHEEIRER
I X 2 ERIR I o B BV cross linking w k5D EF B,

5) REBERR L AEALERE

DL ECEESMRE I B B IR R O GBS X B EA, KORERER ORILER
DR R B SRR 1 T B RO BEREA IEO NS e Les, %9 B iR
B, LB RCIEERSAHEEOLENRE K 17 2 THEA 0L % Krevelen™ Ozic
B\ H/C—O0/C Ecifiv-Chic, iU X 5>, ¥R E =OBRIbE RO AER TR M
e OBEBRBICER SR IN TS, b, FIREE TR 300°Ce c@z 0B EoFRE.
Bk LCHKETEME 2 2 5w 2asitise, 350°C DLk e B RIS OXE T OBT B ~§
H/C HoEsBR N0 L, BT 300°0C £ TE ks, ziic ok
BERBES O LR 3z 2o s as, 350°C DLk e BB R H/CEOE S

BEEDN TN, LAEE TE 300°C ok ETS b, 350°C LIBT3 E
AL FBEIC I B B A OFSEIST D BILAE e T & BT MICER LS R O R SE B
TR LB BT 3 T R B RREA 26 & e, R0 THREO M CRSTLEE
L L CEERSEE S R 5 cross linking ®:BIA KM L R 5 2 8HAK S,

—HARATRR, £ QEEFRD SRR~ OB g, BtEpBoLR e gy 5
L5 kg E 2 % cross linking %415 SR X A MR L B oo o TR
[c4: 42320

Krevelen™ o H/(—O/CBCRENLZ VA v v v VTR, JEMGHIEFTE - SR
SHEFEH L OBNEETE CRIR FRERRCH S b OTH D, EEO S, BEAM, B, RET,
FHEAROTLHEONE £ b ©OH/C—O0/ClE #1055 1< 7R L /o3, BN A 42 X b 3ok RERT,
BRSO EEREE T, BRERN T H/C T R L, O/CHEEHEERS L Tn5S,
A YIRS TH H/C el T LT D, M RCHLUETOBEHREROEEr R L
TEnW%H, BLOECHFESET, AH, FERFECHEZORD NN LE, TOFE
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foor
a5t ke
amh W

HA: 035

280 ofsof
040}
4i24
0330
0.02
65 .
o 005 010 015 . 020 -

9 E SIER TOBLREUABROEENC 1T 5H/C, O/CliogHL

%10 5 ISROHIROCITEROUREE

S ok mmme | C H [O+N+S| H/C |O+N+s/C| Uk B B2
I CHER/ZD

& BB % 0.90 | 47.00 @ 86.3 | 6.1 7.6 | 0.85 0.006 %S0,000QAJ:

(8 A Hi 1.77 46.24 | 85.6 6.2 8.2 | 0.87 0.072 223,000

=1 B 2.17 46.67 82.7 6.5 10.7 0.94 0.097 3,800

IR 2 2.64 46.20 : 79.8 | 6.8 12.6 0.102 0.118 120

% H 5.91 47.10 742 6.2 9.6 1.00 | 0.176 | g ¥k g

)

RIBOEEORE L FRRE LD TARNWT E5H b B, A SE, Ak, £ bIEEFH
Lo b o TERFESE EET ARTEHFEERITS % ¢ & 3R bkSHO B FRERE D
SARBTHEEHIZ 2 O TS 20 BT X B, BBR™ OFHLAMOSALEERE < BT 25k
T, B EIKERIED = Ar A bt E o e FHFE T s c 2 el TR b, IRibd= — 2

APRBERAE LD 2E LD, BRSFAREOE R R T2 c apifmanz, L
Lz OB X 2FALROMAREFRAE WL OTE {, FEREESRD TR E WkSir ik
DT & EFROHEES B OB S bHDI, SBRLERTHE, fOTAaBER LY

RREOHICHES BT ARENR O R ARROBFERCE T = — 7 JBERELS, FIR

B eI 2 EFOEEHEBEOEERC X 0 ITEIN TS LBz Easlzk s,
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P CIEMEREERIE R R X D BEEOHER OB, FERROBEL V@, BROBS
R CEESEN N, ULh b zORBREEHES <R 5 dAKFORI LS FKc x5 b
OTHE L, BIbXEOMBIT X b EF 5 E 5 cross linking 23 bilmwWwiOw, =
ELTHRERE L COBTT b, & OBEHEELSIRMERLAWBTHT LIS L0T
555,

Mz OFRAGERZ, Bic C0,, COEORREROT THREBTFE S NLE cross linking #s
ERLAEVWON, 530G HEERES cffid 2 X 5 aRiflEEo b 2 oERE{bSE
FLAEES LEhcHE®,

C@%EKWLf@%m%ﬁm%mfmﬁﬁaﬁﬁf@5ﬁ,%%%ﬁzf~ryv¥7
HOFM: v — F KB T INBE R SIS s S S L s HE™, 3 Krevelen 78 IREL
A RAGEEE L3 L (R IR BGERAR R & 595, MEAKF TOMBBE TR aK
ACBRE LB % € & 2T\ 5, ‘

ZABE, WRIL B MEK T TRESRSRAOCTHE TR SN S « 2 osiib a3 & R
% —HRE E ER O X b, FEkoERILEE & SRR 23, RISk oTh, BRE
OENCEORETET 5 EORMBEEROT 5 —H& b RAMsn s,

BRI Y — S EBOSEA, Wik Y —F HELURRR L L TORBFCERATEEY
CELDPFMEND, r 2 E, REFBHO NaiOEEcl COy ORHIPFTbAv ¥ X
wmE5Y, CaliTR_yYx 7=y WBsERT 3 EEr0RORFELFRT
BLOEEZ B,

P L LCHREERRR O, FRIC LRk B LU F O I E © &, R EORE WAKTE,
Bk B RsRIE 2 L O, BRALRRUIRBO 45 5 bR % X 5 7 cross linking € X 5R
STALME L L TERT SO L, hh e RROMER~OERGBE TR, BESEEL
THRRBOBTHE SN cross linking IS ASHIEIS L, M L TBBRONBEER 2 L
B BENER TR, Bk L T, EEScEr % cross linking w34, S8k 7 2 v O
ROSEIERC X bER L, MAbEEkEz AR 2, Wil AEET scE 503

Do

IV #

o

BRALIC X 2SR ORGEHACE T 2 EEO ARy

D BRBOBRIGC X 0 IR LCBRER L, Mt (77 2 b2 -7 o TR S h 55
(LB TORBEOIME, Al= — 7 AOBREC T ERREEE) Ol mMEREEGOR
Hanrmwne &

2) BRMERCRRECHE LcBRFEORIS S, ERERCEnC 00, 00, H,0% L
LTBEMashs ck
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Ly, MR L H20E, ARPCEbc L D BA SNAEBEZOLOKC L 2
OTCEE L, —BERE LHE LeBSENEE, 00, CO, H,O0 %k L ThHah sl
ZOREMSIEAET 3 L O RBCITO,

Hic 1) Bk k2 —EBRbEWOERESERINE Ve : 2) LHEBEBCSS
BIREBEOR TRy — MBS S 3 LAt bR sz e : 3) B, W
W, EY —F, IR G 7 v T Fv, Fra =X, SOaTRSEIMBSER T A

MR EEGE S 5 0 kb, WOUCERE, MBS Tr s — v BEBOHSPEL N TWE T &,

4) mpitic X b iSRG EGE 203, FigC s — s, Bl S0 s st L L8
Lv, Bpibic X 25 oRER GEbic X D AR L TR HEAOE (9T e0E) OREESE-

BlFEmens, BRALEE g, WOCEENE fic s WT COy, 00 & LT H,0% x L sk

E BB s TSt X A BEATEER > cross linking cdb-s R4 (RAFTAR) @
% %O Ly Lz,

Wt RO MBEEBECET A ) Fy, v X vIiMHBrls Lick o b, JeRib
R EF T 300°C Ll icibits € v F v I B O RS, IO 3B L, A
IR BT 2 oibanz b o, FERRIEZERR & A 300°CLLETo v ) F it it
DERMFEEHDIL TR T v, 180 TiRibic s CHifh OB g, ARERREMEO
M, EEEERR, Hacit bR s TR T 2R S e AE L, FORBICE N
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