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Effect of BTCA Anti-crease  Finishing on the

Configuration and Properties of Ramie

" ABSTRACT

Ramie as high quality natural cellulose fiber has been widely used in textile field for
thousands years for its characteristic features such as high tensile strength, excellent
- thermal conductivity and adequate bacteria repellency. However, it suffers from poor
elasticity and harsh handle, particularly the fabric made from ramie fibers, which has
strong scratchiness and very low wrinkle recovery angle. To be competitive, ramie fabric
must survive the newest technological developments at all stages of production, especially
the process of wrinkle resistance finish. But ramie fabric subjected to wrinkle-free
treatments experiences great loses in mechanical properties such as abrasion resistance and
tensile and tearing strength. A previous study showed that the tensile strength loss of
BTCA crosslinked ramie was much more severe than that of cotton fabric when subjected
to the same treatment, which blocks ramie product further use. Then it is necessary to
research the reason of tensile strength decreasing, and make effective ways for increasing
finished strength. |

The tensile strength loss of BTCA crosslinked ramie fabric was a combined effect of acid
degradation and the crosslinking reaction of the cellulose molecular chains. Acid
degradation breaks molecular chains, resulting in the decrease of molecular weight.
Research revealed that more BTCA concentration and more curing temperature would lead
to more decrease of strength and molecular weight, especially 8% BTCA concentration

and 200°C curing temperature.

X-ray diffraction showed that crystallinity, crystalline size and yarn strength all decreased
with the increasing of concentration of BTCA and curing temperature. In order to increase the
strength of finished ramie fabric, we think the BTCA concentration can’t exceed 8%and
curing temperature can’t 200°C. For the same time, the research also showed that curing
temperature and acidity have different effects in the destroying on the crystals surface.
Velocity of sound can be used to analysis molecular tropism of finished ramie fiber, and it
can be seen that BTCA concentration has no effect on tropism, but curing temperature has

some certain relation to tropism. When the curing temperature was under 200°C, the



velocity of sound decrease with the increase of curing temperation, that is, the tropism of
fiber was decline with the high temperature during this curing temperature. We also find
that it is favorable for the tropism to bring tensile force to bear on the ramie fiber.

The finishing process has relate to tensile strength and wrinkle recovery angle (WRA) of
the fabric such as curing temperature and BTCA concentration. More curing temperature
and more BTCA concentration will lead to high WRA and less tensile strength. When the
crosslinked fabrics were further treated by NaOH solution, the tensile strength has
fractional improvement because of the destroying of ester formed during the crosslinking,
but the wrinkle recovery angle can not improve. Study also shows that the tensile strength
can increase through inflicting tensile force on the ramie fabric.

we also find to make use of some reagents to enhance the tensile strength of ramie fabric,
such as triethanolaminc and polyethylene glycol(400), but the concentration of the reagents
can not too high, and 3% is the best.

JinXiu Wang (Textile Material & Textile Design)
Supervised by Prof. Weilin Xu and associate Prof. Lai Kan

Keywords; BTCA  Crosslink Crystallinity = Molecular weight — Tropism
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B LN A2 .

(.5 KREHRMABRAHA S

AR FEMAMR TR R B P RER R MR . REEER
SR T AN, MR P ERENER, MRS TRRBET LYY
RATHTREBWE, HIRTBRAESRERNAD TR A ¥R 2CEk,
RS H R F A bt B HURE I BE 3R R R SRR TE 3K

AR X HRATH MM BB R R S S @R SRR
FIZE, ANTBEENEEER 5 RERAEZ RS S M RTHEENEW, o
EERE. gREXN GRESTEEMRX ZEFENRLSHFERENXR; BT
B R T AR B &H GRIE. BBt SXEHR+ XaFoTERER, B
RAAEREAER; Bl EEMT IR ETET RS TRIAERNEW: BRT
B ESRT B R E A, R TRETZ MR . BEBERER
LT S AT RR D O SR I AR IR R B R T e R R DSR2
i, RETXBREZRSIHERSET.




2 HERAEHRPBENERER

2 Y RAHTFEIENIEICEAD

2.1 LHBRaRANIE

B G  E ER £, B A g it AL A RSR R E IR SR AT
Yhek UV RIS, MBI, S8 5TEESYSIICEETH, NLTN
ARAE . YERSYTEHERE, £THERENAEERERSE, KEMNE
R T R AT A . R AR IF IR, AT LA R i
N -NAR R R, TR -MERE, NEESAEREENNELT
BE X, B, SUIRDSH X RE THEREN,

ST, TEERS T AESESHER, BHERESE R
iy, SFAERZMAIESEREH—8, mE2-1, FORETEBM, SMEREH
W, A ESBIESRN RN ARH AR, ESBARTEABHRLRH
LY. FHEFFEEFEPHEDIAS T EBENRN T2 REEMBT=ERE,
M REH RS R A U IRZ R F S54SR TEFHE K TRA. 45 1A
TR, FREANZRBEHZNHRRAEEETRRENBRERER. FHE
FENFERER KD FENER, BERRZNNNER, BRXESRITEE
SFRAARB LD TIFREBER S RENERELZN HERAR,
RN A, TR S 077 15 565 2 F15h 7 M fE A SR IR B A R P 8 R A
WY, BTUAXEAMAL FHBAES A XS TRENAENBE). R hTFAEEX
BT LEENBE, ERSTREMMIBE, SEREEBETNCBRERLRT
RIEEIME2-2. B HERIE, FERKSTERERALRE B KT R RS,
BHAERE RS FRE B ERRENED, TEFHINE LR 2T 3T B
B, g ER TR UKE SRR R, R 4T SR RS
BOTREDAFRSBIRNERE, FHRNERATHLMIEEN, AL
Btk LA, R BT A A B 2 59,

El2-1 SF4EE1EE R E

10



2 FRRAHEH AR RE LA

| OH | !
Or OH  OH
oK !
- i

E 2.2 AREFFHNER

R B R SRR E B RBB T, BIRDAEES N TER
AT RIS, BiE 22 KT R AR AL i Al BE A 7E 37 84 o B A R
B, P AMERE, KO TRSRIRNKEZRERNLED.

U F A RMBH BB ERF 3L MRRRISIINTRER. 5TE AW
W ERMBRY LR, BTFRECRMMEFSRNIER, E2EHER 0T Eak
BRN, SERIL 85 ERESEN R RRE W FRES B TR
X AT LR Y- PRI R R R TR BRI tERE, i HLA] L
BidHAREMROECBAEBRERREETER K TREEFRREHHE
fe, WO THNERTHREE, ATTREADNT . FEAARERNFLNSE
RN TERILMN TR, TR AR TER IS DR QLN
FHRAEEE, PELRERDTRANMERNEE, L3RERNSDERE, FEM
R AT M R R TR REROAE, WRERH4M0 E P,

HEAF RN AT E R R ORENB R PRI IS E LR, &
HERA D TRIBER DT LRI 3R, T A RERNGEREE S, BN R
Ptk pE B AR R A B M T Z MR

2.2 ZUHBRTERR R TR

HF & R4 TR RS AR R PR ER TR, A% 5 T L
TROEBBMINBRR, Hit, STRREEAEENTPRERN. 40 N-2H
BB EHNRAKEAEREAS FRREN BBROTER, HETRBRAKER
BB, HEMLRNARE#T: B S nRBERBRRT, HESRER
KB B-SRRSHRRRL T LMBERNMASE. 58080 TRBNA
MARRREME NN, MRTERNGAZROFRM, WAGRENAE, B
LI EHER ST REBORN. B4, @R LUEHIF B, B8 08
BRI, AEREHER, BEARERST LA, REFOERSEER LN
MR SR LSRR R,

LML TRE —~ BK A~ BB RN, SRRy S LT
1,

i



2 FERAERPEENTICERM

WRRRE ERARE, FOAMN Ea, B—RRABK, EHHE2.

BEMMNE ERWEARMEAN, BWIEINIHE; EAFEERT, BIiIEM
THEAFRIRIR T E.

BEMER BREEHEZEDERTIMRET, BHAEZ FIINMKRET. B,
C.M.Welch #UEEREMN o -REF LEREREEFRREFHIA — 54,
K FRERTUESLTFEHEBRENNE CRBEET T RIURER
(BTCA)~ #4288 (CA) FIN =3 (PTCA). BTN A F& W= mE2-3. 2-4. 2-50¢,

COOH  COOH COOH
HOOC—CHz2— 5 —CH—CHa HOOC—CH2— ‘f—CHz
H
éOOH . OH EOOH
X|2-3 BTCA )4 F =, Xl9-4 CA 89413

FOOH
HOOC—CHg— C_CHE
H o
COOH

£12-5 PTCA 4 F3X
£ TCIREE N R N HLEE A R A B 2-6 B 7R :

#0 fg
~ {3—COOH — G —o— ¢—O—CELL
R >0 gelio N
"G COOH f““( t —c—coon BRI
n#
o) m#
G CO0OH —— ¢—COOH — C—C0O0H
0 0
27
— g &—O—CELL —_ {;._ g—0—ceLL
— /0
C— C\O celloh & COOH
- i
c Ko *-*{l;w O-—CELL
0

Kl2-6 HFE R HBIRI T

BICAR BT 2 ¥ & —BUAARRREFH S LRI * L BICARI TN
CeHoOp BB HBAGRR, AKPEMRE N130g/1, KEEHpH=2", BICAH
YNGR, BTG ERET, b =B A MIEL R E D o, R
FHIEARGO T PRI A, EHR. ERMEAR. £BTCAEITR. L%
THRBEENIR. 2R, UESHEE. FHEBOMBERED, SWRTIAEHE
45 PP R BB A b IR SR K F, FIN T2 AT B BRMAS RN A, £—FF

i2



2 R ENREENEREMN

fie 7Y 740 B 2 7 ) B AR B X
AT T B AN SIS TR R, SRBEEYEMLL, &

BT MBS AR RS, FHENRREIKELD,. ST, ITEEE
HERRTREGHSERE. A TTBRAERAREWRTTEESIN L TERE &5
5, fEITEIERE YR G EER ., BB . KT EYRASEE i B
ARENERBRNRA, URBKAE—PRE. FERADNWHETERKER
ERBTRWIOA RN SRRSRBMER, BT OB ERSWEE, FURBY
b,

13



3 SKBRAE BRI 3%

3 SEIOMR S A TV

3.1 LI 5iF

7 SeE S BL T SR I M R FA A

1,2,3,4-TIeUEE (BTCA), WiRLYETRERGHEBAE;

R BEESEE (NaH,PO, « H0), tﬁLf‘@t%ﬁﬁﬂﬁﬁEf’W

SEAE (Cu(Ol)), RETBBLTRNERAR,

WEK RN 26%~28% ), EM AT+ TiRFIHBAF

S LR (e, ERERITT

BB 400, RN IbAEERAT

FE_HBRIH, WPHRRERTR;

T8 GRIER |, BN R 5 RT .

KA ERE A 27, 8tex SRR FL B, ok BMIEERRG S R,
3.2 I 258

2 S ER WA SR A LA A (8 28«

LLY-06 B4 TR EFHER L, WREFEM TR TUBEFRLAT;

MX-2005C =£NMEMB RS, HE HROX (3B¥) 4§,

PHS-3C ¥% pH i+, LigEmI(8),

Instron 5566 5 gesm MR, ZEHE Instron 25

ST (0=0.7-0. 8mm), HFVTRIITTHEEBEILE,

YG(B) 541D- I -2 BB F AL SR ML, WM KEH LR,

Dmax-RA B X STERATHY, HAZ,

SCY—IEI FFEEUR M BN, P ESHEASITRE TR,

X650 BB FEHME, HEHIAH,

CS101-3E AN TR, HRFTANSBERAE,

MP302B BUHLF R, ERERKE,

33 EEBTE

BETHERE — HEBFIL GLEE 100%~110%) — Ttk (85°C X 10min) — k=4t
(2min) —=7K¥E —H#F (50°C)

3.4 MR A%
3.4.1 LNBTERIIE 1 Bk

"h.'l

14



3 KRMELEMRATE

LR RIIR A7 Instron 5566 J7 538 IR LR, 4 T FRHE K T
T HETREEKFE, BN RIRREE K B R 50mm, +F3LEE 40 100mm/min, A 15mm,
“h 2% B EE A E A 10mm,
3.4.2 MIFEE AR

HRHE AATCC 66-1996 FrefE HERMRARIITHEIEH (WRAD.
3.4.3 AHEMINGFRENNE

a. MIRFE LUEESTFERNERSEZ —HEMELE R, FHEMEESF
Wy FEEX, AMTUAAX—FENEE2 TR EERE S TEEEVIRESN,
TR A IR R BB, SR H A BT RIRE B E AL TR E
58 2 3SR TR A X U PR B 3t

7w _ 1?2
- [7]1+ k'[n] ¢ (3-1)

In 7

——=[n1-Alnl*c (3-2)

KA, AIELERERL; 7, AHEXTRERE; n, AEFIRIREE: n RREHRIREE: oAb

BORE: KR BIARE. He—~0 I, n,/cMing, /c FIRBEMSE, B8R

Hidln], BDFIFAMERETT LUOR BB RS E. A

r=— | (3-3)

T—1
7o
ECABAS S BN R AR T TR, BN SEE Rl
A, WRBMSERRWM, RIE LGS |

n, =t/t, (3-5)

q$p= =’?"-1 (3_4)

tﬁ

(3-6)

Ty =1, —1=

It Bk B R R A A R B ] |
“HhEEE” BRI E =AU EARIREREBRAE, B8 REARRT, BitkdE
SRR E “— A, BESLBR AN S EREE.
b. 1+MAE BB EAERFELE 0. IM B9 NaOH e, 50°C #) Stk T 4b 38
48 /pF, EHIRERER, WEEREIAKPHREE 30min, 7F SOCHEPHT.
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3 KBRHMHSIETTE

B4 @0, 7-0. 8 1052 Ok B+ M CUC IR 040 S0 v i R IR Y — 52 B3
25°C TR S E AR B amal e, W= RIRESEE. RETEHBIR SN T FHH

SRR 3 ¢ B BRI OV I8 ¢ SR MRS R 77, MM ELRERE O
T 2 M 2 o SR R 1]

Jz(’?sp _lnnr) [63]

[77])= (3~7)

{R4E Mark-Houwink A2 B R KHEN T TEM,

7] = kM, ' (3-8)

fE25°CHT, k =8.5x107mllg a =0.81%
3.4.4 FEERERINE

EOERRIERESCYNEESY, B4UN— BB et S HaRE
HEFYNER. EESNEEREHTED, X HEFHAELQNREHREGEE

A BRI E M EZ S, X SERGHTEMERSYNGERE(X,)E XA,

X =W /W x100% (3-9)
W /W, =K(I/1) (3-10)

W AEEYNEEER, W ARRYESERESNRE: W, hERYIE

ERESNFRE, [ AEEYRESSSBNERSBE, I BRI &I

SRTETUANREE, K R EAAE 5 4 IR B4 SR R B AR M R A, R
EET. BEXHEAHELR, BURERAMERSHA, E8 M5 TR S
B EMFEN, KEN%TL B

=[1. A1, +KI1,)}x100% =[I_ /{1, + 1,)}x100% (3-11)

SR ERARERS RS RB S EREMEXNRSRE, dittBEHX E. #

o B — R ARAEL, B X SRR e R iR RATAH IS TR AR
BESE—E, ME4RESERE—-BRZAESRANIESR, REENHEGRE
i, SRR ITRUXAIR Y X SHERATHRNE T 4 R4 SR
AR ER AT o

a. MXFE X HLMHLSHEERTRCERED L ERFAR—F, X

16



3 LRME SRR E

SR R AN RN IR, IAFRKNESEN X HEHNREMUREERE
MRE, RAE—EHRFEEN. REMABER: RIFIAREEKAIAN

£ 5 RTINS A ¢ LR AR H A R E ) BE 4 778 Fal (s 58D WA 74
] 5

2dsing = ni (3-12)

AP n ANTHEE. HAETH, Fi—ENEGT, YEF—ENRmEiEd
FIRIOREEANF 4= arcsin(nide)H‘TZLﬁE?’ziJﬁﬂin A da ks, HBRAEM (R

BREL, RRTFEE) EARK, MARSEHK X SNSRIV EARR. ek
NE RERATH RER R, BB e UM E %R R .
b. MiXFH Cu-Ka S8, FHIE 40kV, S S0mA, M £ 224 3# 8deg/min,

M2 1 5° ~90° HATHIHE, BIEIZ=RATERTE M X STERAT5 R 1~ 26 thk.
c. mAEHTH XT A< 10°A FTHER, WHE{ hkl)} 5 8L S
B L RIEN G, B ZSEEERNRBE L, , % Sherrer H1R6E .

L, =0.894/fcosb,, (3-13)

Hep =B -b
A A — AS X SHERMNEK (1.5406A)
0., — (RKDEIERIfTSE A ¢ )

£ — (RDRTHEREERE (FHIREHARR)

B — WEXLEHLERE, XRLUBGDHRTHERLEEHRE (HILEER)
b — AHRBERT (0.2
3. 4.5 LR ) B B E
N EERIEAEMBEI THEHWNTEENSH — MEN BN ERE
ik Refhik, SEXRHE. XHERATHE. st alk, FRAEBINBRLK
. HTFREEERR, L0 AEES SRR, WX 5 SRR RX
SFREERE: RETEHREURIOCRIRAZN X 3 TR R,
WG SR FROREE, 44 - 6HENE FIREEEINES, Fdi:,
ik B9 UK AT B R T 18 T 0R B A T e )
Bl L, ERESENB SRR A X EE LRERR T T
3R AT R P, (R 23 R B A7 5 T A R L 4 PR e AR S AR T
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3 SLRME SR E

FIFE, ZLAMBA RS S R EMFNAEY, EEFEZHTERI R
FH ELAIF T A B R A SRR I BT A SR EL 4010 o TTo P R TR vk M S £ 4 T 1) B R B A 1
@ —Fp AR,

a. BARE FEREEESNEREME P EEEERNE, kit B e g U
FEREEY .. KRR N TAEMEF s FRERUN T S BH A B S M Rt 75
BARME ST, BRI miEdet, HEErnSa4xa 75717,
B R EE K T AR Er RS RN, HEEERK. MUBREE TR
SHESFREEN, KEXSFEIRNBEWRITAR, HEEESD. £iHFEX
TR B RS Ak A A A B R A, R I 4 ) S bR PR AELE R/ T AR
i P AE |

b. it ¥ A%

Fain o

Fecos ®

0
%l 3-1 BEEAEFARORER
MW 3-1 haT4n, s U BB TR MR P ARl I, i TR R F
MEAEME MR EUEA) 6. MRFEHERESER ERERIAF, Was
BB AEMHEENDH: —A A Fsing, B—15A Fcosd . BIEREE
(Moseley) BiSFIE ¥, TLUAHTEFRERRERESL, FARHELRA

[68-69]

Cz
Cﬁ

Ref: f— CFUERBEN AR B T

(3-14)

fo=

C, — SEELHNANBEHEECFENAEES—, —HrEER
GAR18)

C— SHUEFIRHFETHAERE.
XA AR BRI HR [5) 0 & KM EE MK R I R m R, Rl BT PR
IR K, BHERNREZ TRHEENR. |
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4 BTCA B3B3t BT 4 25 ¥t ik oy

4 BTCA B3 X BREA- 4k 55 1 1 2 )

DRERHEME AR, BEARRE. HRARE. DRAER. BRE.
AR IR T o SRR S 1] B2 2 A2 el B A B £ o 0 LB o 1 M 0 P A
B SROR 5550) B EE A AR VR — R, — MR — M. R B R R A
RFHR, REHBENEH, SEREAN TR ANTHENEKL, —MUERESET
G, A 41,

4-1 "SRR B BER A
# 4-1 ZRE BB ERLEHRN

B 8 EEaR PR 4
HEEE 93.9 65~75
R R - 14~16

RRE - 0,815

R - 4~5
HE B 8 0.6 0.5~1.0

%1y L2 25
Ry 4.38 4~8

MERARBTHERSE, SRAGNILERIEER -, HERSSREES
FHEUMAEBRREN. =RAEERIBETRNE 187, hRPATUEH, 25K
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4 BTCA B8 5% RR AT 4 5 1 e

“algla i

ABRIHRARETHERONAEE, TARSHLTREE. AR, RAFETERY
. TESKEAS TEMER, SRENREERER", BuTfEENSFEA
[ BRI

"RAHEBERRGAER, BETERE, BN, RERFFNLA. AR
TABEZ SR B HE IR ERF RS EA T ERKEERERER
ST R, URENSAES T LRI RNEEIEEATRENEITRER
T Bk R BRAESR, 80T X4 T4k K 45 #2718 1 1ol 4 B T 48 B 1> 727,
FUERBREREET, SRAYRNFSESIER, EX7THiEZ2RE
NAHEARIS, BB EEK.

THEEREITE BICA BENZRAE AN THEH (2 TE. SHEURRAE

R M, BFSUEARLANAR, BN P T AR TG W R0 0 T MBI B0 IR . A
¥ 27. 8tex TERREPER.

4.1 TEAE A H S TRORN

1,2,3,4— TR (BTCA) BEAHEAHBENNLHRE4REER, B
R ESYRED TRE™E, RUVRED TRAOR K, ELBAMRHTH
TEEZISIRN: BEELERRSHEE XS TEROEY, gRNG, BFE
RS X EEHH: () EETHEERBORET; () EREFEELSTH
B-LARE. LRA TG FREME, SHEFTHETRER, THRE
B FBE, 4 RAHE RS TR, X8 3 B8 A R0 TR R B RS L8 B 7% Jik
HefET TR,

4,11 BIBHGREMNSHTE ST RBOENR

MW BICA S ERNERFIRNE, FERSHI RN ENE T BE)
WEREIER, HEBARRERRE, REIERMK RAHIWR R R K F e
MR MRMTR AT, B, STEENERERY, JRTER, BERE. 8§
UK T REMERRE, XHIBBTHRYMNEHMRK, S TRBSFERX
SAFEERERANEEREEANATU2IEAREEERaERn™ 7, B
AR Y, SRATERLAE 0. IM B4 NaOH 25 50°CF &7 96 ANEHRAMR], FHIR %K,
A BLIA O 7E NaOH B DR RNB AR A BT UL B A1, FrLUE NaOH ¥
KEH R R SRCD TR R R T BB N R A RSB 30N, XA IR AR K]
DENEE, TREELSEFERE T THNNE, nREEIENEITRRER
B

EXBEENES, B TEEFZARBMNAEE R THVERER, B
ST FRGDEFE R M. A THREAMEENS T BERBRER, BRINE

20



4 BTCA SEEIR BREF Y55 Hg 10 B

RBRHMRE L, CHHFEYH, B (SUA) FEEEBRET. FEAFEERLHA
Ik TN FERAEARIUER, SR LE M AN R HR AR FEE
A, FEERATH eI BRI LB T AR B IR®H. X T 5 BTCA MM
MAERIELLEL, W] LAAH NaOH R BRIIBR SRR pHAH, 12 S5HHFIREH BTCA ik
75 BRI B pH A

SRR GRS, FETEAEHED, EmeErBgEE T eEHER
FEENH KT RBEBIER . 7ERE, AT ATE S KRR g AL TE 48 /)
i, DERATBEREER, REFANEENHESTE.

R 4-2 ﬁtﬁ@&%?{‘ﬂmﬁ BTCA &t@FE‘Jﬁ}%i

BTCA & % 5 W ﬁﬁkﬂfﬁ%‘! &‘H%%IEEFJ EL ?ﬁjj R thyaF
& /% iR /N ok 1/ N 0% 11 K /% 2 % i/xmﬁ

0 11. 61 11.61 0 0 12. 50
2 6. 74 8. 34 13. 8 41. 9 8. 23
4 0. 62 8. 26 22.7 0l.6 6. 00
6 4. 03 8. 09 35.0 65.3 5. 30
8 2. 98 7.93 42.6 74. 3 4.71

7T JL 180°C><2mm fiE{L M SHP ¥4 BTCA f—3#, E#&wﬂaﬁj}% 11.61N.

EE 4-2 PR B A MARATEIT

BREAPRY = GREHERN—BHEGRA) /REEMRS X100%

TECSI AR MR %= (BAHBERI-BEERN) /REHRT X100%

F 4-2 PEEAET LR BRI RRA R T B RN LR R
HHEHEEBEKEE., 20 BENEENTED, EHEM BTCA SAERAFTRE
BEIVATER S AT BTCA XN K TR BB IR ENHR M AR TR, B8HF
BURKEHTARE, BENKRENS, BREESTRERRRGE, WA
oK. AL BRI SRR E AR E RS, XEEARLEEE
BT RE R R R, TSR R EBUEE, AR AR ER
RRBEAEE S, BRR AR MR R A KA TRERIR, SR A BT A NI RS,
HEREIR RS, XM EMIERBREE, 2 7B RERE G

21



4 BTCA B30 X0 BRET 4 &8 H4 %

% 4-3 MRRDERERFIRE SUA MG 99 T

SUA K& Wi 2408 A B AR S | A58 ¥ha B
| /% /N ﬁ*ﬂn?&@/% /x10°
0 11. 61 0 12. 50
0 10. 01 13.8 10. 26
4 9. 58 17.5 9. 25
6 9. 02 22.3 8. 81
8 9. 71 16. 4 9. 10

Emi%ﬁt%ﬁm 180°C X 2min

AL, 2 MR ) R B4 Tt R B SRV B S B I T T

bE, ETREBEARN WE4I4-3. ODHEH
HAFBERNMAREER B TENEUTIEN. SIARERS, BRE

RRPIRBM T EAEZEAEA, BTX

18R, o1

B, S8R HMERESE, BEY SUA RBIED 8%, WRRAEE, KE
, AMHBEEAARS, KNS TE

—o A REITd, EEHEIET
ELLB R, SNRER SRR,

Hj

"
» 1

%8P Byxps
“ u’;;;;;j?
\

1
|/

£
b

4 6 8

BE B9 ¥R /e

K 4-2 Mo TESBIKRENRR
SRR TR ESWMHBIRERRRNE 4-2 FrR. AE 4-2 7T EUE H,
BRI, MR . B TERIRERNEN, BYTENRBERBER,

WERHRNTHER>THES, NSBFESI TRV THRR™E.

JRET YRR o BEOK, RYIMRF pH

BRI PR R K 7R EAR1E,

B2 SUA ¥ 34

B,

XA HEAE T 15 BTCA BEIIREY, SEXT THRBANCHKERERNFE, EER
BRBEEPAERR TESIATHISRE, MXMWIBREEANESTEES TH
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4 BTCA ¥ 331 & R &1 4 25 M 1 B

RMr L O, T LA A BRI R A g K FHIRE R R — B R R

HT o TEIEL, DRSS RAERYRINHBTN. RDXESFIRE
BTCA 0 SUA 3538 5, Wigdad HZetErmi i 4-3 PR, BT BTCA 5ZRRE 4 K
SFEAZBER, R4 BTCA BH 2R A LA SUA BEKENEE, i
B AT Bt 41 4 ) 98 B BRI TE IR

12 -

10
. \ waﬁo"“'f

D

WR3Eh /N

4]
]

4 --U-—BTCP.
44 —<o— SUA EI

xh-""‘l:l
L A S
B R R TR
%) 4-3 BRAIRIE SRR N ML
4.1.2 REHLE X B AR S F R AR

ST RARE R T 594040 THABRNEERE FRRM. BRT, 4
HAR S B EIH M . BT DRI SR IR R A . UL [ 35 BTk R
HOE B EIARSE . SRR BRI, ST R, ML 2 R AR, T
BRI R, R, BENSSES THLSERNHTERSS, R
AR, RAVRIESI B # % 2min.

RAVEE B E—BAERR T 4 R4, KN R T R340 5 65 ) iR
U871, HE BTCA WA . NRIGHSERBSES, RS N3RS TREL
mE 4-4, 44 PEBAMKRATETERE 4-2 PHE. NE 44 PITLUEH
5T B REX NSRBI B REE A BT FE. 7 145C
i, S FERLENIBE AR AEREARN. XEENEIANERER, ST
HIBEERRIBRT, SFRMBEBERK. XENEXMEEN, SBHELH
T e R S BTCA FRB LB E A, 9 R M4 S BUKRET, TSR R AR
BT TSR E OSE AR, BT DY B A KR th TR S 30 T
HIFEIRAT SR . BB EEIBEE] 180CH, FEMNATRYEMRE, Lkima
ﬁﬁﬂﬁi@ﬁ%?%,Eﬁ%%aﬁkﬁﬁﬁ%F#Fi TR T 5 52 IR BE PR
%, KOTHRMETIERAE, WA TFEEE ., I SV G P Bk 508 i R
m,ﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁ%koﬁﬁﬁ&ﬂﬁﬁ,%%ﬁﬁ%ﬁ?%,T&m
TRELHEBFRMA Hibi) T3IRM. EHEN, TERdTFHTRNBEK
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4 BTCA ERN S REREHIBN

AT BEVE BT B A 4 i W R 5 7 T B¢
*4-4 mRRYPRE BTCA BB @ﬁﬁ%ﬁ)ﬂﬁ%%ﬁ _________

EHERE  BHEH  BOCEGE RKEKIER REOR e Ta
/°C R f/N RIRD/N smAOmK/% FHE /% /x10°

e et L

25 10. 49 10. 49 0 10. 0 12.9
145 8. 61 9.15 4.7 18.0 9. 30
165 5. 02 | 7.97 25. 4 52. 1 7.67
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