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Study on the Improvement of T-H Dispersion Stability
| of disperse Dyes

ABSTRACT

In this paper the dispersing stability of disperse dye after high
temperature dyeing was measured by detecting the average particle size of |
dye, and the method of improving the dispersing stability of the disperse dye
at high dyeing temperature was explored by grinding dye in the presence of
dispersing agents or the mixing dispersing agents. In addition the
relationship between the concentration of dyes and the dosage of dispersing
agents, and the relationship between the dispersing stability of the disperse

dye at high dyeing temperature and the value of K/S of dyed PET were also
studied.

For reducing of the particle size of the dye and narrowing of its particle
size distribution the optimum grinding conditions have been found. The
paper has demonstrated that using the mixing dispersing agents, and
controlling their ratio and percentage in the formula can lead to better
dispersing stability of the dye at high dyeing temperature, For instance, such
anionic condensation products, as naphthalene sulphonic acid with
formaldehyde mixed with anionic lignin sulphonates or nonionic surfactant,
all are very effective. Observing the change of the average particle size of

dye in dyeing bath after high temperature treatment against the different



percentage of dispersing agents has lead to the optimum percentage of

dispersing agents in the formula.

It has been proved that the effectiveness of the surfactants used in this
paper for dispersing stability improvement is completely dependent on the
structure of disperse dyes. In turns the same percentage of one mixing
dispersing agents used for three different structures of azo disperse dyes, the
degree of disperse stability varies greatly. As a result of the study of
formulation for the mixing dispersing agents for the three disperse dyes, the
optimum formula has been discovered. Also the relationship between the
disperse stability of the disperse dye at high temperature and the value of
K/S of dyed PET has been established. The better the disperse stability at
high dyeing temperature, the higher the value of K/S of dyed PET is.

Xiaoyan Ding (Textile Chemistry and
Dying&Finising Enigineering)

Supervised by professor HE Jinxin
KEY WORDS: disperse dye, dispersing agent, disperse stability

high temperature, grind, compound
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REVER, XTSRS R RR I . T8 AR
SRBHAHRA N, BNSERNARES, RERMARERS,
1.2.3. 3FFR B RLUSMERE O B 694 S

FRRILEZS RS WRE L HHR S TR RARY, RE%
LRI ER, TRETENENRAREY, #XTRIESRE.
ENRAMEMER. KR, BN, RESNSTBELY, BFLA
BUABIMPY, TREFERENSEERD BRI REEE, T8
FABKRERTEAS, REXURTRES, UM, 8. THY
SNG4 ST R BIE S R AT BN R E NI . SR
P— BRI B, BARFHHLRA,
1.2. 3. KR RIRES 2h o R 19

AREREERANLANESY, REVFRATEHOBEEN
ENESTREEY. —BoR, AREHMAK S RET B A8
B BTHEFAAMGHERNER. TEERRE, FrtlhREmm
SRR, fE 5 BT AR B IR SRR & 0 50 2K . SFROIES
Ef. EOEEME. REM. HOTENEAEMLTIS, K
FERRTENAE. 2TRAD. STEHPRRENDENNESE,
FE L ERA-RMAEFAERISERY, EEGHMEZ RN
AFEN. MREAFORES R EE LI EH A0 RS, Fa
SHE AT R MIE, K2R, AN B BRI o o R i~



B 93 AR R IR 23 R B 4 BT 7 FAREL A8 3

3R PRV B R R TR 25 4 F B K BUE2000-100000, 1 4 B
FIRIAR R ZIRER £ F B E RFE10000—50000, %47 R FIABIEF i 0K,
B MBMERBRALE 3-1.0(BA-S0, / ERERE), B TEREHS
MEMMIER, XAEARBEBUTELTRERMBELE, 38
RIMEAREFRERE"", #IREH ERDT RS E SR
it FHLIETFHERY. KPR R -HZR5ARERRLR
R, HREESRENARERGRE, G5RNELERATRIRES
AEEN: AHERETERN"Y: 5EK. FRRNYTHE— L5
RAHHRNBYARERRLE . EEBHZTLERERT WER.

HREN A, 10-80 FRONTLERRAREZARRTEREBE
R BRI, FRY 100 EREELFRR, BEATREOAREHER
HBEZHTY, TEARERBOSBESY. TEMENBARERBL
FIES BRI, BHBMIARERN PHE, F4FB/F 5000 A 5%
AU, TUAMRBILRRRMEERBIRER. LBLE
AEESTEET 3000 MARE, BRALSETRELESHROARE,
AREARRNKE, REARESHAEERAEEE™Y, ®AF
B, ZTE. SRFTERSR. RCBSHATBAZE PH AT 6.1-9 544
TEREOTRED TROARE, NTREARZHERLSHNERR
RERTHARERIIHME . BUERFEEARE D EBR L
Wi, BEMUEHROARE, ETURBKAREOTESE, XATUHD
RELARTRAAREIFHHEHNR CEAT = ENFEEED . 54
ARROMZBEEBAEN R E T, PR, K5 PHEMR T L
WHARR, LEEHNRAER, BRL, TUREARESENORE
RS ™ BUARENHLEBME R G T SRRRN, EHH3]
NREER, SRR R R S B LM AR E R,
HARRNEHOSERBETIN: EEARETHBENBEEERL R
R RYE, BEARESHAOFEIESE, BELEE, S2LFE
RS BEREEET,

AR, ESh o BRI T B o AR 3 B 2 R S 95% L b, T



SRR G SRR E AT T FERFMLFARI

ERE S BORIN TR A R Z SR A O R B (L 430-40%, FREORIZ S
so%iE, RHARERTF R AR AERAMIR. BRESHARRRMED
M-0. M- 1425 (R MBI BN T BB AL R AR, (ORI RA T R
ARERME— LGS, BHE—, RETEE, AFHMIHRERSRM.
@W*ﬁ%ﬁ@ﬁ%ﬁ%*ﬁ?ﬁ@%ﬁﬁ$ﬁtm$@.ﬁﬂ&ﬁ.%é
AL EEAARERRSAS SRS REEE, TRRZE, TERER
SEFREARERE, B, FREENFRNE.

1. 2. 3. SE B AR Bl 4y BF
ﬁﬁ-ﬁ%%%ﬂﬁ&ﬂ,ﬁ%(ﬁ%&)%%%ﬁ%ﬁ%%@wm%
W, KRFEBRELSN™, W

T
—@CH@O—(PO)n—(EO)m —SO,NH,

AN HAEEHRTRESYAR, EMERAEEREEREAT
TR S AR & By I 4 AR Y A, TR RRESER R R
WEHEER, ERETRECEANIRZINIER, BENEXHE
%Wﬁﬂﬂﬁ%ﬁ?ﬁﬁ,%%WU%ﬁﬁimﬁﬁﬁﬁoﬁ%mEﬁﬁﬁ
ﬁmE%EE@T%%&%@%W%&WE.#%Z%ﬂﬁﬂ%%ﬁ%ﬁ¢,
EEIMRREEER.

Y0 A BB IS T REE AR AT 4 P2 BRSNS, 0.

0
|l
H,CO(EO)—C—R

RO(R,O)n
HCO(EO —R 1
()w—ﬁ
o) RO(R,0)n PO
H,CO(EO)n—ﬁ—R RORO) /
n
1

o

T AEE TR BB Z M 5 Yok L (-NH,, -OH 45 & LRI,
&ﬁﬂ?mﬁﬁﬁ,Hﬁ,ﬁﬁﬁﬁﬁg,KW%%¥§@ﬁﬁm.ﬁﬁ
%%%%EEHTN%ﬂ%%%ﬁEk.ﬂﬁﬁﬁ%ﬂﬂ@%@%ﬁﬁﬁ
%W%ﬂﬂ%#ﬁ.#%%i@ﬁﬂﬂﬁ%ﬂ%%%ﬁﬁ¢5ﬁﬁ%ﬁ%,
%%%%%%ﬁ%%k,ﬁU»?ﬁ#—¢wﬂm§%ﬁﬁm.MﬁE%
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BER 7 RO R IR 5 B R L 6 7T R RFEM - FA4 i

X, MAREAE. FEELNEEEAXOETRE, TELEYS T
FE2 K B1-CH,CH,OH o B -OH 3 s 4k B 4 4L o

1.3 ARREFREZFIR S BIR2 Biia et g
MEITTUE S, RBPFEERSHAN MR RR . RRAS
TURBRRFHRE, KZE2Z EREEDSTHE. SHRR, HRREY
REABA AN BOBEFTLRERH BB EURBRNRE, &
KR, HHEROBES BREHRIE 2SBLEHK. MASE
HIBH T LABT E SR R KR B B4R, R LR A B Ra i,
BHTRELERE.
SREBFMASIS BRI RBE, BRTE SRR S SRk =
FREPH—HASHREREERY, B LB SRH02 S5
HIRW: YRR ERRR D MR A BUER: BB A S R,
FIES, BORIRH WA FTREEX 4 B —EWIR RN . L, B
B 03 B e R A R E P R S BB TR 4 O SRR 2 4
R0 B RHEE RN RS 4 R,

L3. 1 FEBFRMEE AN 4 Aol o R 2 ok 1 S

FRFRABUABRAES, FRAZERE. ETHREAREAZ
BREPFFRBIREN™, MHOBPRE—EHERS, ERELESH
Mtk BRIEEERHN, RENEFREENNOEBES MiET,
THERBRREREFANSMNTNESREFMER I HiEEY, &
ERRENBRES M.

RHRRLH, MEEETFREBEARS0BE, SELEHEES
R BRI, WABE, EETFREF AN 2SR R 5 B
MEMZRENYWEAE. XREXBROTEEFREFEAEBIER
RNBEHEERK BEREE—E, MARESHEHEI LR
ERRAZ, FAEBTREMBENNS DK, SHARBMBE. T
REIE 5 3L ) B bl ) S 1E R %



ST 7 BRI TR Y R A 0 T FAEKEGA- SRR

BAFEBTREEEFIEE S ZHUIRERS, FTRMMm, Wrt
SR OTEBE NG RE, FUEZ R B3 258 4 8
WL, MAREGEQH, £AKAS, WEEHOE, BHESHIELAT.
REESFHPEEERELHER, EABFANKBEEETEM. FEST
A RRHE KT BRI, NS T RS, BLTR, HTHRS
SHERHERLRAPHmBRI Y, TELFANN ML EEST
B F 2

1.3.2 BIEFREEMERIR SR BB 2 B E 1 1 B

SEBFREEUAAL, PIETREEEAGIEED L0 EE
ARt FETFREFAED SIS ERR— BB STy
B ERMRFEKTREER, BRMBRE"". 5FBEAH L5
HAR A F BEBIE T REFEAIN S 850 A FRNEE A Sia i,
BIgn, SYHGIMFY FEEFREAWERLE, NP REREELS
TR, SENRE. EMABISBEH R i R 5 B e R
REE: MAREEREXIENIFFRT EEMBRN, T4EEE
E. FRENBES, CNT5S8RHAFI0RE. SESREER,
TS FRRRETS S BAROTAER R ELS, ANEEEEA,
FH, BT B S 55 O 2 18 (e 4E P R

ERSTHREFREEEN T, AES (R ERE ZHTBE) X4 80
RAFBRGHRES BIREE, FRRESFHEERAZABLEY, R
MESFAREHHERE, DAHALEEEFNRETRmE AT
Yo BRAZHBETHRSMRARNEE. BESEARRDR: &
AFFNRESHBRROTREHREEES, SHRANXES L
AENERE—RRNAETEHE, SHEARNELNTR, KET
RE. EMSBARATRENEES BT,

1.3.3 SRREE AR A Sk BB A B gy o
BT BRSO REFANFRA RN, KEEARAHAED i



BP0 o) BB R iR 5 MR YL BT A KETL SRR

M — LI RBCTI AL, T8 Fh 4 B A0 BRIE 2 B M R -4 B O T Ak
B, S F&. HB, cncHlih A%, FRATAREFHHREELENMUE
B, MERRENROFESHESMENXER, TUNEREERES
BARAMREEEARE TR RBET —EH&E.

1.3.3. 1 REEHREHILESRE A et

SRS HFA OB ERNFE KN BREARN A EFEEE
PEF. BT S ORI Bk 2 5 R B B S T A H AR E R 2 TR AR
Bk, NTTERKER BB T — B804 800t f i
BRENFKEIS, SARB—BKE, BbEE bR R A
R LT NNEEE ARG RN, BT AR RS R R a
MRS, ERHEREFRETRETEASMERY, GhATR, £54
B o BT 4 R R A5 40 ) E-SONa / ML S B AL E R P B, M08 R X e
BAHRAEROREILESE T2 BEMNER,

BRRLE: HRSHERNOIR, BUEHOIEH, 58
SEREF, MPSRRBLEOIHN, EHEIHERE, AN, &
SF AN FABFAOBES MM NTF. EEHEMEHTREIT
36T T 43 O > R AL B B 30 AR TR AR > o S AL R A R
RHRA > EHRRTRESY> E4 FHET A 8NORAE . SR8
FEAREHEANDFHHRRLER, ENELE4FRIULREEES,
MEETSRMAFHRLR, BULEEHHANLEEHTE, FEEH
E EHBSHMBHRE. SREAREHRALEERPBES YA
KATFREFARNNBESBRHOER. BLETR, BESne
ERETHEENE, TR R OB AR E R,

1.3.3.2 RMEEMFAHLBE 5 MR 28
REEMFMHLBEE A FREOBT, NBHELBHEETERANY

W, REEHAEZEMHREEEETRANRDEER. HRIES: 58

RE T RIHLBETE 14— 208 BB S cbE A B 4T s KR B R E B M FItY
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4 3 B L ) BB LB IT RN AR

HLBEFE14—207i W, FEEMEER. BREEFHBEEX—EEK
FIRMEEEFIE R B0, ATES BRI IAMRRE, TR B 2
BHRIR 2 Bt

WMARERYA . KEREE MR AIHLBE X AN [ 45 # 4 b A 18 20 i i
FWAR, XRBARAEEANARAEHLARNERS AT —ElNE—
t. BARRSHI BRI FHHETE ST REEEHME R
EAMMFRNYEAR, BSHBHMEENERE—E£R, TES
B HERE AR AR RIS B 2 B gk B 47 3% FI R R B 4 e, L
BRI FHH B> HME (BHLBELE14—207E H A MR mE A A A%
MR — B BT BB 4

1.3.3.3 FREFHHcne 5 RR S HHE

REFEREKERFRUBRRERFEN, FREEERRRRE
(eme) 1 o 2% T80 V& 4 70U T AR SR B SR ARV, (R F LA SRR SRV B Fr 80480/
encURBEREKAINE. IEFRRKRERE, WHEHE.

HRIER: ERREEMEFenc MBI HMETHEXR. ERETF
REFEHAFPMAEEFREFHNE, BRIBEEAKKE, FAEES
FREBFEHNPOATEEFREABFEAEFERALNER. IREHNY
FETFREFHAFMA—EEMABFREAZUNE, dTEEFER
ERFEARIAE T REEEFORRPERRERR, MHERRNEF
REEFOEFLZ AN BRER ST, BMERRREESENSFH
WA MRAKIERRGEBRR, TRREBEBenc T, MIKKER S
MM ERE, DREFEBIRE. T, ERARKETOHERESS
B, MERESHEEITRE. BERTENHNERYMKEL D, 4
MM RESBMEE —ERENRE, TEXKEEA L encEXBESE
Znt, ARERFNmHES B,

1.3.3.4 REBFUFIMRSSHES B
REREFEAN BRI BERFHRNY, EHETFREE T



B 93 B I O R A A AT 9 L R e 2RSS

MAFBFREFUAE, TEHAIMEAXBIRE. HFESTR
HEMHANELBES M URR T RE, BESER AT EWE LT
MmERXAR Y. BEXETRY, TAERENAS KK, LA
BEEEUAETREELEEES. AAEZBHKEN SRS
—RMXER, MERATFREFEENOEARERZHEBORESE, B
R SRR RO RAL - R R TV AU R A0 5 B S5 R 4 B R
QBT REFEHHBERRE, CERBNSHERARE, MHn
RAEBTREEEFLHBEFER, —REU-20TBEAR, THRERE
RRXNEE S B ARE.

1.3.3.5 B R G EE S EES™
SRBFFERNEN, FEFREOFEFOTKERLENER, B
BYROESAKESFRBEEEIER, FRESHNEETHE, B

TEMNMHERER, NTRESHHEEE,

MABNRE, SHEROERIBEAE TR, BN R E-EEF
REFEUF TR - B FROER SR YR TE AL, Koy
AR FAHIRIES (C1), BEE & BB THLBER (K~Na'~Li") FIFAE FH %
B30 (Na'=Mg"—~AL"™), BRAHMRAEMEE. UL BEFaRN
(Na') , WIREEAE FEBFHERD (PO S0 ~C1), BiBHEHETRE.
BUEA T RE S BEEERI B, LAMASBELH, FLpas
BHEAL" " E4BETEERE,

1.4 HEBEENR Y%
MNES R EREE)ERELNHEE RS, WERAMEE, B
Rk, BMEMIELS,

1.4.1 FEAHEmEE™,
a. SHGELBIERAIH & R, 0g+0. 1gF F 4%, TNEDTA
RIBW(50°C, 0. 25g/L)5mL BRI, 4R FE P ) RE ROEDTAYE W 75 98 21200m1



BB R R 2 R T R REMW:: A8

R R A B3 B 1 ~2min, SRJEAI10% K Z B AW H Z pHiE 4. 5~5. 0,

b. RBHIMRLE: BREBRETHEAELANP, 7£E30~40minp
FHRZEI0C, K/EHRIEOnn, HIEERFES~90C, WEiTE.

c. WHRANTIE: BEEKREIRNTEHNEETFOCHHKPHHR, I
HEAEMET. BrEEtRAREREEHEALE, —RRARY,
RABEEER. THES, 1£85~90CHREEIHE}PitE, RANALE
Faitht, EEERRTE (74.66%1) kPa. MMM BT, BIkF
B, BRSEEE, FIEHEF, REBEK, #LEERARGETS,
BTV

d PR SHEHBEIBIREME TER R -BEMER”
RIRZ

YR RIE T 5 P4
AZE——0~24s B ——25~49s C{—50~T4s
D——T75~120s ER——120sLA £

BERRYNE “BRE{VIRE", HTIMEIFE:

M—IR 4F—REF M—FE 24— BE 15—
Bx

1.4.2 R LRAE:

a. WHEL%: REFERBETEONPEBBENE RSN, &
0.3g/cn'MEERMEL . BELETBRTEKE, AAEHARBYE,
RRGAENNRBRIEEHEFIIE B, REEKBEH BN EAF
MRKRE, BMEREREE—ARERAR. &SGR TSR N
BRLE, BERE,

b. REMHIE: EIRMPERERREH. £EEFPMALER
K, BEREERER, REMKHRE, BmKRHLHEHI0006, &
LB 88 B HEOmin, Pl ZBRH L iBpH{E H 2 4. 5~5. 0,

c. Rt FEFBREZAEHTLEHNTER, RRMEATEYL A
fEER5min, FIEMEHomin. A EH# % HE250m] /min, FIE4RZ LA 1

20



B0 5 B 2 SR E PR FTT FREKEG 2083

BRAMIEZ101. 325kPa, LL3°C/mink B M40 CFHIBE130°C, {28
15min, REEFBEIC, HHJEITEFRBAERETON/minbl Fr,
FILRE, WFRFHRE T AT R AR, RERERRETE, L
BERE, BREMERLEIE, BARTFLEITL.
d W&: SHEROHEMHBEEU “FENBLRRETLE
Al — RIBI B RE R E A — RRRRYEA” BRZ.
FRIFE AL T B E R«
A% ——230~250ml/min B ——160~230ml/min CZ——100~
160ml/min
DZ%——40~100ml/min  E£%——<40ml/min
RHBRVZE “SRBRRUTREOEE” B#TRE, SREREM
EN:
SR— KR AB—HERR SF—FH R
22— R E 15—BRRAE

1.4.3 JRARE

EXRBENBRHBEL IR, PHRTAEEHMR, LG
HABERMAETEAEEIME, NTELETRERE, HAZH
RE—FE, BEEREFEOIEE R TR AR E B LS
SRR RIR S B T .

L5 RXMFEMRAENEE

B 5 MR R BB RIA SHECGR B AN I, BIRS I S
HESRRRREHAHBERELBRRTHOTE, HHAGLR R
FER MK BE N BT NN LR SRS SR E 565 K/S
%R,

ANFEERF B4 BN S SO I — TS, i BT
.

LR S AR A RA R R EE RIS AL, FFoviam 48

2]



B o B SR ) B A 04019 TR REE - AR 3

MBERED B E MBI IR, bitn. BRBBLSHAEARER
Rh o MR — R LB A A/ A T R BABM S B A R 2
AR5 BN 5 B F R B AR/ FHm: KA R Z Mg
AHA RRBMD A S B FREFHA AR/ B/ EETER.
RETRAMRERRABUANOAENERBLE LG E
BHRW: URRAFENNARBSRLLEE K/SHENEER.

22



PERTSH R IR A BRIV ST FERFETL MR

B_ELR
2.1 ERMHE
2. 1. 1 LR A 2 R R g
B4 BaTEr A Hs B RO —R U LA BRERK, FUALEER
T DURR [ 45 40 B 0 0 7 R B B (B LR A SR -
(1) C.I4H4 54 SFE: 451.83

Cl
/C2H4OCOCH3
NO, N=N N\
CoH4CN

(2) C.I 48K 9 SHFE: 639.41

Br OCH2CH3 :
/CzH4OCOCH3
NO2 N=N N\
C,H40COCHj;
NO,HNCOCH;

(3) C.L4#%33 HFE: 453.45

CN
::f /CgH4OCOCH3
NO; N=N—Q'N\
C,H40COCH;
CHy

(4) C. 1. >4 30 SFE: 450.27

cl
_CH;CH,0C0CH;
NO, N=N N,
CHoCH,CN
cl

C. L 484 54 HERRED  SEE60.9% WILRUMBEARLH
C. I 4MHE 79 A8ppiuet  AEE52.3%  BHLEUAIAERAF
C. L 4MU% 33 A Ekluktt  SEE53.2% HITERUBEARLH
C. L 48R 30 Hpkluett  SEE50.9% HHLEMUAMARLH

23



RGO B RO IR A B IBE ST RERFTL AR

2. 1. 2 LRI FA i 20 HOR:
(1) ETFRAE

43 #5f) MF
i )

H3 H3
SO )
)JS x SQ;Na

i a
- WA R R C
RERE ZIERTAREE (AES)
CoHps0(CH,CH;0),50;Na
(2) EBEFRREEMEN

HREZMB (AE0-9)
C12H,50(CH,CH;0)oH

Na(

FL.4k3) 600°
?(CHZCHZO)mH

o
O30

miE 20 (Tween—20)

0
C 1 2H2 sOOC_ HC/ \CHz

Hp(OE)O—HC, H —O(EO)H
He”

(B(EO)mH

FL4LF EL40
CHa(CH3)sCHCH,CH=CH(CH2)7CO0CH,

O(CH,CH,0)1gH
CHa(CH2)sCHCH2CH=CH(CH2)7COOCH

O(CH,CH;0)4gH
CH3(CH2)5CHCH20H=CH(CH2)7COOCH2

O(CH,CH;0)¢gH

43 B MF LRI
B A AR C ZPH IR B

2



S oY BRI Oy SR R A B R FAERFWL RS

FERE LIERE (AE0-9) BASF 24 %]

FER A LIHBTARL 2 (AES) L2 DER
&3, 600" HIT 2 T £ A
i@ 20 (Tween-20) i EAR-RE L 4E]

2. 1. 3L E AR YK
OB, REF 658X 30848 /cm, 1E% 160cm.

2.2 IXHEE

EEXLIEBBEREITEN BILTRHEN B R EFRA T
BRI LS13320 RENREFE/RFFAF

BS224 S HFRF EREZRHUEREFRAA
1KA Rw20.n BER BN MR EREFERARAA
101A-1E BN T4 48 LEBLRNEERAT

SF-600 % e fli fll 2. At 2. {X % & DATACOLOUR A 7]

2.3 ZHEREUHEERERR DM A EHERRNXA
ASEL U RENED: 00 EBK: ©2m BELR=1: 2: 5
20 (w/w) BEATRAHEGHORFENR. HEEEIEGER T C. 1 280 79,
C. I 7r#i4L 54 M C. L 7MAU% 33, SMGFER T 2/ MF.
BEEE B R R R ERANB RN P, BBE RN, &
400r/min BEATHRBE . R 2 /DETER—IKEE, FRSORRIEE AL LS13320 UK F
BRI KA

2.4 SrEIRE R 4B RE A E E RN W
2.4.1 2 AR IR BE AT 77 Y L

B BRAHEH SRR R BNAF ARG BNETHE, HE8LK%
RS HGH. LETR2. 1 RARITHE. FRRE LS13320 I

25



SR Y BRI S MR R A BT RS2 A3

ETTE R RRTPHRR, BRI G WHEE R Lk R 21
AU
®2.1 YERY

SR MF AKRE | MFRARE

BHE 2 BRI R R 1: 1 1: 2 [ 1: 3 1: 2 1: 1: 1

242 HHFEREARLBREEEFRR

KBt B BT 84 B RHEC IR 0.5g/L ISR, REBMA S Reich Lok
EHRBASN T ARL AR TFHIHSTHHNGER. LR
EAT 5 MARMREEERSSRMEPE D, 5L E 5 HiBERy4E
25 MARMERRY, BEK2.2.

2.2 HBHERRY

S
‘ MF ARE | WRARE
Egbe g
AES 1: 1 1: 2 1: 3 1: 2 1: 1: 1
KFE 1: 1 1: 2 1: 3 1: 2 1: 1: 1
AE0-9 1: 1 1: 2 1: 3 1: 2 1: 1: 1
&9, 600" 1: 1 1: 2 1: 3 1: 2 1: 1: 1
TWEEN-20 1: 1 1: 2 1: 3 1: 2 1: 1: 1

2.4.3 FHRAMERFRE O REEE IR

(1D £ 240 WRRBET T, %85 2 B985 WF HEFELEER
GERBERBIRH, FHFEHEHRAFKE x g/L (x=0.2, 0.4. 0.6, 0.8,
L0\ 1.2) M5, tEBmBABENRNEL, MRS 8L
BEHAZM .

(2) & ERPRIEHIRRIKE N 0. 5g/L BRI, SRS B LR ekl ye it

26



BT 73 B ) R ) R E A RO AT AT TR 12483

EXRMEBEMEFIRELHN 1: x (x=0.2, 0.4, 0.6, 0.8, 1.0, 1.2) EtLLfH
MARFKE O REEEFFTHHANEER, ERAMREEENS LA
M. LLREHRLEFEHZHENL, MBRREAEEFIKEN BELEEHZ
IR

2.4. 4 D RARK B EIB AL B
BLRARERFT RS FEEIR 1000l J8, BALRGHR, BARE
RSV E BB R EITHNE BB B ELLE 60 24,
Frid ghk

130C, 60min, 20r/min

3C/mi \ 3C/min
60°C, BUFE

BUREJE FBOERLEE X LS13320 MUE L PHKIZ . it 4 Bk 2y
HERPMBEEREEIHREN.

2.5 ARRERS TRAFE R M8 K/S HRE:

2.5. 1 R B ST AR REEMER TS LA K/S EHLLE:
HEABELPE 2 S48 MF BT ERRHER SR FER MR

¥lo HHIBERTE C. 1. 84 54, C. I 285 79, C. I M504 33 B Iuk,

IS REIEGHE R BMREFEEN AEO. AES. KRY, 600, EL-40 % T-20

AT R, HREBRE KR pH 52 5, HTHIZRE,

27



T B R R AR R AL T TR KB Z AL X

(1) RBEITZ L.

1'C/min

KYL, B¥, Kk, BT

(2) it
SHEE 3% (ow)
REFEHER xg/L
RpHE 5
B 1: 20
RETE: RBBELGE
(3) BHsH:
FHER  2¢L
Na,CO3 1g/L
B 1: 30

(4) RMGERE R E
YRR B EIRE K/S 7 SF-600 B i i Il & AT 54X L #4T ko
K/S E#K, HBHmEREK.

2.5. 2 AR ERFIKEREDEEFREE 6 K/S Ha R

EHEERRHIRRER, REBRBLMEHSREESEFREL Y
1: x (x=0.2, 0.4, 0.6, 0.8 1.0, 1.2) MHBIMALRRKRENEEE
ERHTIHANER. ERANREEENE AR, #EEERTES
B ER AR B LM K/S T HE.
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0 ) B R - AR R Y TRHEREEG: AR

F=ZE ZRE51tie

3. 1 N[RIT B W () o 23 U R L2 B S A A B

HHFERTRB KPR RERAEERAEN, —RERES Y
REEGBMIR K EAAARY, TREBRTLRA. A THERFHNA
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KR BERBURATESBAOARAR . 2LLRBM, Fr555F MF
MARE CEHBHER (DHAMFRARZCHAEL 1 1) 1. 2
JRE LA BE TR 0 4okl F AT/ T B R R Bt .

LRBPEE BB T REEMARRE D BRH mERENT
MR, PREESESBANR: EXENREFIHRSBIAER
RkriRES, BMoBRsnmESHEES. 2HRRNEER 2 B0
EUARNEFHANABIBEE X, TN HERESGHEBERAX
o

4 BT o BENERN TR HIEERAEBRARN, BEARSEHE
REEEFINRE S BRANOHESHRERBRA —EHE—, L,
ZHARNSBREHBFERTRN S BRREUREEFNRER D IR
Et.

SFC LAHE 9 LTRMANRREFRAEEANCREE FRE
EHR, BAERIESRYTPEREBHNABEFEIHA, BLRAETTH
SHMRENHEESREFROEGANEBBUEL, BRIEREFHERN
FREX, MA—EEMAAEROEEARESESELESBIREL.
CLAMUS YR, 5CLAREN HEBREERNEERLNAEF
SEFA RREERBENBIREN, X5C 1. 4 #4504 ZEMEREHE
*. B2 MF S BAAREERREEHRABE, LRM S HH R
WAERMREF. C 148K 33 FBEAEMMA TWEEN—20 REEHER,
LEE W REL L 1M1 2RBEMERE A ERRRESBIEE
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HHRRBLF, FHREWFZAEL 1 3HERREFIBFRLHELE
HRE, RHRMAEEFRAFHHNRRS BREHRE.

5. R RRKERK, FEEASRERRE, mEREHHE, A
FpEEREEENMAREM 28R EELER IR EEAR I
B, LAREEUHNEE—ERERHEM, FRBHACRMNEK. BT
EFERAREESR, REREETFREEMFN, 28T H2EM
mESHMEEN: FEEERELELEPERFREFEEMNM SRR
RARE MR .

6. BARBMKPKS ESHBLERRIMBHZERPMERKKR.
FERRR/NRE, REFRLHKS ERK. Xit—PiE: NER
IR H KN AT LA B 2 R R R R R A ARt
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RIKFTLH X

Pt 3%

MR 1 SR RN R B3 el T B L AR A e

Bz Bm
3 HA S #%) MF ARE | MFRARE
1:1 1:2 1:3 1:2 1:1:1
CLAHIA 54 0.866 0.815 0.906 0.793 0.775
CLo I 79 0.767 0.64 0.906 0.563 0.553
C.LA U 33 0.74 0.463 0.877 0.649 0.458
M2 C I 2 HE79RK 5250 SR 7 RRARRST kPR
B pm
¢l 1MF 2MF 3MF 2K IMF+ 1K
AES 5. 114 1. 654 . 996 0. 722 0. 960
A 2. 541 1. 313 . 590 0. 927 0. 944
AE0-9 7. 406 0. 965 . 936 0. 896 0. 776
R 3.600° 20. 12 0. 748 . 210 0. 652 0. 709
TWEEN-20 9. 176 0. 550 . 582 0. 519 0. 533
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B3 C. 1. A A543k S525M R TT R IR A FiRG Sl PR

BAr: um
A 1MF 2MF 3MF 2K IMF+1K
AES 15. 57 0.913 0. 980 1.080 1. 051
2N 19.47 1.028 0.878 16. 54 11.50
AE0-9 16. 46 14.12 0.898 14.24 1. 130
R 3600° 16. 63 20. 75 0.870 23.27 13.91
TWEEN-20 15. 05 15. 84 0. 744 16. 20 0. 505

B4 C. 1 BRI S5 M H RS RIR S RRF RHFIIH 2

B pm
SR 1MF 2MF 3MF 2% IMF+ 1K
AES 2. 071 0. 891 1. 055 0. 969 1. 224
X 0. 892 2. 310 16. 66 0. 928 1. 969
AE0-9 0. 836 0. 936 23. 37 16. 67 0. 963
£ $1.600° 1. 655 0. 897 23. 61 19. 54 0. 798
TWEEN-20 20. 55 0. 894 21. 32 24. 21 23. 13
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Bt

AXREZMSMARBEROB ORI THE-ELTAM. EF
BERAN—EEHER, TRARHOGE. BB, TRIBNHTT.
G REWITHERAMFEH R ER R AT ENEFSENE
EHE, PMUESLE, BEEMAL FREHER. BRIEERZIT
i B BIFBA R O KB AR R AR !

R EiS A RRE U R LR EHME A ZIMEROMED, Bl
LR AE EARBBET KEMHE, EUBRMRELETRIES. X
R EERYURFEEARMFFES FRAMHE. EhiS, Abil
RETRERRITERLETET RIFHANB AR Z O HRG !
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1 THegR, SR REFENERYERS S BGHRHE D ME TR
H, gi8REHR, C&R.

2. The, MHEE REEENERYERS CLAHIE 79 BRS BB EET
fifER, REERE, DER.
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