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Research on the Recovery of DMSO
Abstract

Dimethylsulfoxide (DMSO) is organic compound with sulfur bond,
which has a strong ability of dissolution for many compounds, praised
alkahest. It is an important reaction medium in the manufacture of
polyether sulfone hollow fiber membrane. In this thesis, the recovery of
DMSO in the coagulative bath was studied.

The data of both the refractive index and composition were measured
by refractivemeter. Correlation between the refractive index and
composition of the binary solution is reported: xp,,q, = 6.7026n,° —8.9319.
Vapor-liquid equilibrium data of DMSO-Water system have been
determined by double circle gas-liquid equilibrium kettle. Because there
is no constant boiling point and boiling temperature between DMSO and
Water is quite different, the target of separation can be obtained by the
means of distillation. We adopted the way of area, which was suggested
by Herrington, to verify thermodynamics coherence, the results showed
that data fit to thermodynamics relation. The Vapor-liquid equilibrium
data were correlated by means of the Wilson equation. Values of the
Wilson coupling energy parameters were evaluated. The deviation is
0.0086,which showed that Wilson equation could be applied for
DMSO-Water system.

The dimethylsulfoxide and water mixture was separated in a
laboratory distillation tower, and the effects of several variables such as
reflux ratio, pressure, and accumulative batch distillation were
investigated. The relationship between distillation quantity and
temperature was studied. The recovery condition of DMSO in a
distillation tower was also studied. It was found that there is no reflux
liquid when t<40min,and the content of DMSOQ in the top of distillation

tower increases and the content of DMSQO in the bottom of distillation
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tower decreases. When t>40min,the content grades were rebuilt and the
content of DMSO in the bottom and top of distillation tower increases.
During the process of operation, the content of DMSO in the bottom of
distillation tower increase smoothly, the effects of separation is good. We
adopted a combination of two way regarding reflux ratio. In the first
period we kept the content of distillation solution constant and increase
the reflux ratio. In the second period we made reflux ratio equal to three
and extracted middle distillation solution. In this way, not only
economize energy and shorten the time of operation, but also we can gain
pure DMSOQ. The ratio of recovery is decrease with the decrease of the
content. So we can change reflux ratio to keep high recovery. The IR of
DMSO, which is separated, is the same as the pure DMSO. So their
structures are same and it can be reused in the manufacture.

The influence of distillation operation parameter and equipment
structure has been studied. The number of board has little effect on the
separation and theory number of board is four. The pass heat membrane
coefficient equals to 141061 (W/m*C). When the heating time increases,
temperature velocity decrease. The volume of evaporation equals to
21.96kmol.The obtained results are very useful and can be used for the
theoretical and practical discussion in industry utilization.

In this thesis, the way to recovery of DMSO is determined. Since the
extensive application of DMSO as solvent and reaction medium has been
increased in textile manufacture, the obtained results are very useful both
in reducing production cost and in environment protection.

Xu Weihao(Applied Chemistry)
Directed by Prof. Chen Donghui

Assoctiate Prof.Chen Yinsheng
Keywords: dimethylsulfoxide. gas-liquid phase equilibrium. Wilson.

batch distillation. recovery
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ANBERNEE, TERGEINBEINRKLBOEH 2 0B E K H
Mgk ER A LR, ERRARANBEEFEEEFTAES: %, B
BHNFBRERXEWBENTE, ANRBRRIOEHRBINERE, BX
EHEULHAK:; HRX, TEEEBPHERRTHNERE, ReeEitr
35 TP 1 [ 9 R) R 4
1. 4. 3 o fa) & fa) Bk O 19 3%
FEERREEERME SR BOEEE, SRERESEMENY
HNEREHBERMREE, TANSBSHEREMEHE =R, REBEHY
T 3 42 4 o B KR o

Meski HXMBRATIHASREVHNIE ™, WA XHBLERES

-12-



FERFMLFM R

FrhEAS MRS, YEALQPRRESREN, SHENE~HEE
iR, REASS NS TS RMEY, 230685683
ek E R {FILBRE.

DAVIDYAN % F X BR P & 4 AL W #H T TRERIE, RH T X
G HIBRE, HMANBHEMMBRAR, BN, ZHMFHATE®
ERKKE, BENRERBEANET2RRRBENETREE. 3
HRREAAN, BEARBFAEAREMHBRESR, —HEET2BEIHA
HEFEERHEER, 5 HEEGEREHELULRENRANGBED
BERZL.

MTFRNBEHHEE CHXHEGHNE BTREFRABBE,
B5I T AT 3% /7 R R B AL

R ECEEEEEE S, BT 5 E KA 5 508 BB E) s
A, BERATERBEREENBETMHE D . RS HEBERMER™H,
HE 95 7 30 3t 48 A # 1E /Y 8]

1. 4. 4 % 5 [5) §OR 18 3%

Hasebe'”™ f Skogestad™ R T —FFH R IB o L 5EME BT, XF
BEHPYETEERSIBE L THEDR, FEARESZATHE, By
ZHEFZBEEE. SF/FHATL2ERBIE, TUFEHEANERELRREK
BNHA A EENARMLENCRAKRSE, BIRESHHEE,
B XHBETMTRBABREN T8N, B L% L K 6] & 80 68 7wt
PTREZASEBEEY, HERR A — 80 EOHE .

ZEAKERERZO R KHFEEMHLERML . HE, BT
BRNXHE>h, 2REIBELRVIKR, Dw@eEGTL. HK,
HTZBEFARENEHME, DMATEERBE, NTEL2AL2BEDW
5B, BRI BT 7 B B () 5% 4 TR B AR 8L

Hasebe F 1985 SE 4 Hi T 25 i |a] B 18 3% & B It $ 46 #3 4) H B% , 1t
MNMBLCYHEERETHHENMN RN FRERE, REHHENELR
MAGITHEES, REFRBES, HAFFALE3EERE.

Skogestad Ml Wittgens"" ™R U T LEM K WMITEEEE, B E T

-13 -



R RKFWLFMEL

ERAEARAASAHE A NEEABBRAYERE, dTHERR
BENEANAFAGMS S, ANTITHEC#S BRI REBEE
[¥ 28 J .

Hasebe F 1997 EXEH T —FHHL A TR BEH KB, &
ERBE—REMAT®RSS, HAMETHHBERZEFEMERKF
WE, RILEREEY, THAKFEERATAENEEHEREE, 0
Yy 4T%H B VERT ), LLERBHRIEND 179 BAER .

EWERETRRESFR, —MHESFELTER, XMHRIT,
BREEHTERTR, TERAERAE. Fik Hasebe B RS BT
KEERERE, XM2EAFARERE, GHATARRNESON
.

ER—FREBEmiEE, NA#ER, EENEMEEXES
I BR 9 O BN 22 3 (6] 9 2% A e BE 8%

1.4.5 Fr R E BRI KME

Diwekar ¥ F o] 42 #8 2 3 5 () [B) BRORS 780 3% . o Ja] b 5 |A) 8K N 18
B, SEREMEHITTH#HR, ARITAAALEHRRETHKE. B
FHABERERLEERE - RIIPRIER S FE, TRRXBRD>TIER.
Xt F BT R B, (7 R AR B A0 R 1T E 4B B Y B 0T 1R a3 k) A9 O 4 K
i, BT TEEEVENITERATR&RSE, HELBER
T A [ 4 14 B (8] R 5%

SR T 5 AR 8] K3, Diwekar B X T & [q) (6] 8K 38 48 10 #R 1B 8 1 &2
B: OEFHLLER; OQEXBASBRARKE; ORILEHLE
B .

LARBHNEXREIBANE
1.5 1 REE X

BB ZFRUH B REER P 2 4 4 Bl TR B H M
BWET “ATHE” HENE. RESEE, REBEQARSEFERS,
ERTHFRAEELEFVNEN. BRI, RE 132AD0F, 25 F
MBEARN 13, ERBEBABITHRE S, H 0% LKE AFE

-14 -



FeRFEWM T FMR I

WEBHT®, REBHBF-REOXBIZF, BETHRERERNE
TRE, UFREFESEMNTHHRTSZ. ERNEBEEFHREN
BRI BB %~ BN s Ed. 2o, 37§ E KA E§
BRI EN. —HETM (DMSO) RAFSHBEREMN D F 4B M
EERNEAN, ERATHEEER. WAH. THERBITFNSEAR. BR
“HETRAEAMAELSEMRBRPHOBKECERAR, E_FEITR
EGRFEMEIRRER . BT - FEIREGEEFFHBER L,
MEBEEHWIGRITLFTREBTFEEF _HFEIRMNEKEESER, RE
BESNBAUHNESHKBEERER. UM TRIEEERE, BRHF
R EE, B LEEN ZHETHETERFHBOFRET T .
1..2 EEBHAEARE
L. R NI EHmHERIRERI R, LEIREHLE.
2. FIAXMEH RG W E K DMSO—H,0 S P IE, L4 5% T
BAHE. RRBENRNE TN, BB FERR AR ERE.
3. HELRFNASHEAAR _HFRETRNBEE .
4. HEMBEREON T Z 2%,

-15-



REKEB L EMX

2. &5
2.1 N AEA AT IRH
BIE W EAMATERDEAFAORE, SPANERE. K
HHE, TAENMEIPERNI A EFRHATHALZMBASFR, WK
M FHDEFERE.EHTFHEMLEBEMR, ETEFEXMGN.
BAEWRHPEEFEMAN. EFHRAMNBEENT, SBEHHATHF
wXAh: f=1" (2-1)
M&EYS x, v, TH pHXEK, TERBRHRGAETRRNE, &
SEFMEE TH pHE, BESTHNE x, v, 7, p2Z BHIX AR K
MokRIE. HRERY, ERBHRAESERSEASEKAE
X, E®XAH:

V L
PO/ SN (2-2)
yip xip

MBRRETENTEAERSBEHBEHNE, B4 AT H
THEXMAFEHHE. R, KBREARTS, O THEHANEERLER
K, B ERABEFNEAZANBREARANEHTSBEREMRETE,
BMBAHEFEIAERERBNBME, CHBHERESERS B EIFH

L
Eﬂﬁﬁ%ﬁ%:n=g%qu (2-3)
X, BRERANBEFEXRAAN
¢iylp=yfxif;ﬁ (2-4)

XEVTEZUORBMAFE (VLE) WEEFR, F WY S B
ki iR ¥
2.2 M RAFEREBA ——Vilson B R "

EHRAERERP, HENEEREVEESER I S 455K
FH%, FHWENH: g°=RTY (xIny,) (2-5)

HEME ¢ 5 xMEBERER, RMOUUNTHRIKH ysim.

E
RTIny, =(a("'g )] (2-6)
T.pn

on,

! s gy

-16 -



RERFWRLFARIL

R n——BERE, n=) n,

Wilson HARMBTRBHASHHES, IIMHMSHRBRHEEEFER
BHEEAEPNFRBIRENRE, HFEETUZTHEENZ THER
Eill, BAVHARHEX. TIBRBERBS, S, ANAER
BRABAHE, NRBRXERAFREZERN. WE —-SFER - THHR,
ZMEINA n=x=05, BENRBHARNBESTEXHTONN[THE S
.

r—

LT 1 A

Xn= (FLSF IHEBHSTF2HS>THEE) / (P4 T 1448
K& F8ED

Xn=(FLGFI1HEBHIF IS FHEB) / (FH4F 1 AR
MRS FHAB)

LS F 2 R

Xie= (WLgF2HPFNTTF IS TFEE) / (hosrF 2 448
M &g FEEB)D

Xee= (FL3T2HENDTF2LHY>TEE) / (F04F 2 A
METTF8HE)D

EBRE

Xu+Xa=1

X2+ Xso=1

MXEREHAFT 0.5, BHEHME.

BT LENAMEBASIE (O BEATHURY, HREMNEHEEN
BIRGHE (0, BRXS5 xMBEREXEE, Wilson HHHE| A —A
RBSH A, (REFFRXEAHER) H 4 Boltzman B F IR
¥ X5 xBRRERE,

XX _ X, exp(=4,,/RT)
N x exp(=4,, /RT)

(2-7)

Y. /X =x,exp(—-Au/RT)
12n 2 x, exp(—=A,, / RT)

(2-8)

-17-



Fp KFMR AL R

i EFR, TEAHRBARSEEMERNBERTHE nIXR:

_ xVVlexp (—A;/RT) (2-9)

éﬁ c
> xV (=4, / R
=1

Wilson XI5 bt Flory fl Huggins X T AWM H K £ R A,
BEAAKEBHEBRLIE . ARABERTEERE.

E e

g
—:Z In(&../ x. (2-10)
RT i=lx1 (gu xl)

A (2-9) iR AR, X (2-10) A5k

gE c 1
E=Zx‘ln' ; ) . (2-11)
= Zx ; L exp[— (ly —-A, )/ RT]
S, _
V>
Ay = (;—’;J exp[— (;Ly -4, )/ RT]
X (2-11) a5
gE ¢ C
2= xIn A,x) (2-12)

RT i=] J=l1

7T SR, AR (2-6) K, B E_TckEAERER
AMEA ——Wilson R,

— TR
gE
E =—x; In(x; + A;,x,) —x,, In(x, + A}, x,)
Iny, =-In(x, + A, x,) +x, A, _ A,
X +HALX, X+ A

A A

Iny, =—In(x, + A, x,)+x 2 . 2l (2-
2 2 21%4 l|:x1 TALx, X+ Alel} 13)

A =[“g'2f}ex13[_ (’112 _A'Il)/RT]

1

-18 -



HIERKFEMHFAW L

Ay =[%;JEXP[‘ (’121 ~ Ay )/RT]

2

2.3 BEXRA
HKMENBRABSYH —F A THE 2EHNELFAKEESA

SERBHERT., T EEXHEBBENTERTEMN, GEFEXR
W, MEERE, STFEAMOENS. FEENARNEBEEE, &
PEBHIRFR, TURERAENm.

BREEEEERHIT, EHEME. ARBNEHEFH.
HTFEhBMH, EEFRESKRAL, BREHEERLA, 4284
FTHBRE, RRAETARSZ PR, 83018 0 8E 2 E8 Bl #E
AN, BERTH, FHEFERELAF-ERE. BEBBERFNF
BAES, FRHEIJMELMAREEE, KBAHB T EER T A
ANEHHRE, SHBILAREZREF WA LS. FEEPRBDA
WA, MERULEEIWRAEER, MERUTHEIRIE
(2

EEMFER, HHPRRRNEEBRSM—E S E T 5RH
ERRMBHERESRANER, BATHBZERHA S MSAHEERE, TS
MY REERAS N BHELRE. SHERE, BEARMANLA, H
FHERXREASHNETRBRER, AEFHMHEEDSE B KoK & (4
B, EMHABHNSHATURHAILE TN EERY: MBRHAERLXTER
SEEF, FERAIoNSBENEARBE. BFERA T ORGSR &+
FBAEEGH—BRABFNEBE, ERFSRETHHBHNARRTE
FREMANER. ABEXGTHSBEREEMTES, RABENBAT
URZRHIAFNEERY. BTERF/LTFRAEH AW4As, HE
BER:; MHMEGRILTFREERBRBEE, REERMK, BMENEE
BTHERSRE, RERATHNKRENZESAR.

-19-



FERFHTEMLRYL

i prxr

{
Eir Yi Vi | L
V; Lim 13X )=t

340 Yivlr ‘
VJ‘!'I $in Xjy

B2 1 RERAEDH rEHE

A— P HHESTRNEBEIE, ST EE K AR, 4
EHBENEFRENFEIERBEH#H P ITR: BAZEROKEHN V.,
HKREMBESHNAD yu M s BRI Ly REMBESIHR x.,
Mt BHBARARFE, TROBES TR (.0 t-0), WK
VPHERASTKRE 0 KRTEH vu RPERIRE, 4013 A JREFR
B, SH V.oREERSARE TP BERE S E AR,
WERBHNABRESEAE L, EREHEEIRAL SREBHOER Y
EHEAHASESHPRAHR, MEBRHPLRARDY. WER LKW
MAREZEMT2RES, UETEXKEIT JRBNGSHE VRBAE LER
—@WE t, FABTHFPHE, X yOyin x<x, JRNHEASBRIR. 75
BMERERE V. KA BM L, BoRAKITE, B KA V.,
BREWAM L, AIRGERAS A BAEEEAHE, MEEREDS N
AR TR ESBABIEME. EFERERES, £ F R L RER
HBEHEBESHANSERAYERESHAHES 3B 0 ERY
HAME, U SREEZENIER—FABARBAERN R4,
BERFEBANRTAMERIE. i MEEEAEIBRNAERR, &

-2 .



RERFRMLFMN R

RKPEERASEBBITHER, BETHEERA2SBLRBI T H
w. HITHRAMBHEOEREEZ, BREAHA IR, £ j-IRLEX
5 EHERBETROBAE L, PERBNRBREE, SHTEZEXR
Ao XBE—KBKR. BRERLEA, ZREBHER, 242820
B EEVRTURBHNAMEREGENHZERAS. B J ROV AERE
B jHIR, 5 J2BREFNAPESAHAEM, FERBERNRENA
&, RPHERAI N —KBIHEKR. MEER TR, FRE MK,
GEEBEERE, BEATUGILBRARORERA S,

MEHTFERE, ENEFIFGERAPAERENTHK, BN
ZAGERAPARBROBAINTEBERFZ 5AHEM. BER,
WHEBRTENRERZEETEHUBEN NS5 EEH, &Ry ER.
SMBANRETHEFERUTFHRR, TERRBIEREFENKRE
FTHAMERFSBFEXREHTLTN. FERBRBET—%~2, HE
BT A BEIRREA WA= B A E R &

A, EREBIRANEERAS ™R, RN ZERERASH
AERBPUBRANEABK—R. BER, HEAKBHFENRELSE
KRB TROBAESEERE, BEUFERNARSH R REL
RUHBRARTEERREDARE, FRB|ULFANSHEUET &
.

HMEARBRENRER™R, BEERANBERA S, E+
EREFRATNBRBEHEETEH TR, XK EWRKKET
BEERERFREEN, HERAMNERIIA. BBPHEKTFRE
BLAMRMNEFRILE, ~ELRBREROMK, BETHTAS
RAMGERT @ BBEFOBEEUNSHERER FTROBRLC S,
ERBEBREBRARTFEHERAPATREER, BEFH KA
REE S A% R ™= 5.

BAXHABANIEFR, CHERERRAMNAL ARGEL K
REMBTHBARAENBSAR, THERANSERASZER KN
VRERIRE, NFENEI B RAER. HIEEELS BTN

-21-



RERZHLEMNIRIL

BEMERNBLS, BEREBEBENEL, RABTHERERBERHER
He g i £ G 3% BT s SEDRE M o YR AR B R A A% R U R A TE B Y B 3R
B%m, Fi, BPHERESENNEHREREENI BRI
FEBEY. REFBRIRABERRBEEFLA, WHETR GE
 HREERIHEERTIRE.
2.4 B RBH K

RAFEEPPHEBRRETHAMEATrABERNBEHBIRLB IS
Fr, AEBERENTTREETEL2ZPRBLARBRNE RN, BHRE
FELZLOUER, TRMLABRRANEERNE. BEMELEGES,
HASIABEREHRS, KHESABEFTENELRE, BIARBERN K
LB EERENESR, BEBRER B LTERR . X8 838 n &,
Th ERBEFRAIFBONBEERSBRARNTHE, FFT X WE
WIRKI &, XFEBE, 5IANBRIRLYE A E (HETPH Xt R
E, BELRBEEBRRAHNERE.
2.4. 1 B W R X THE

HOeRNHRFER, B—1MHENKTHEEMAZH, C8F
UTFTENEFRK:

OHRANEBRHEBFHALIRARTLERES, REBAMAA S 5SEFIZKRN
WRAKHA, &R EFARNKRMHEER

@ B JF % AR B ¥ A I8 B A 4

ORFZBHEBAHEETELEAVNRIE, FREEFTEXHE
MIAERA X RFEBEBIAR .

BRBEHNBESE TR - RRNKEARYRAORERLT X
R, IRFEMHTHRR, ZHBRERMITHRET ER.
2428 INER —BRIELXR

O R RS

ARUARENSG W ROBEENTAETHEE, A THABRY:
BREENT —ROM, EXETNERET—R=Y, XIMBEHERY

.22.



FHRFHLFEMRL

HOEEE, BRENARBEESES, RRHERNRHEBRABENE
&, —EHOEBERAE, H—82 (HEAH EAEW>W, KAE
& D
@ HBERUHBEH——HBERBERGE
SMBEBNENMRsE#THEREINDREHE, 5.

I/Jr-.'+1.1".ur:+l = Lnxn +DxD (2_14)
HEH:

L, D
J’n+1=V xn+V Xp (2-15)

n+l n+

AP VL AMARREBAHGERRE, knol/h; y R x4 B HK
WAHKERG R, WLIRESTHEZERAS, FUTHRIHAL S
HWT, THRaAKRS, ABETRTHRS.

(27150 BRART WIEB 4 7 — 35 #  A 3K 48 R 1 R A IR
FRABRBERELTE. 248 v A LEEIRBEENLY

185 5 E
SYUNEHE: vV, =L +D (2-16)
RBEEHHE (ABAHREK):
I/:I+IHH+I :‘thn +Dh£) +QD (2_17)

XF A AR RTHAERR, k]/kmol; Q X4 BB MM,
Blv B ER AR, kI/he WRBRBHTHAREES (BRAH K.

Op =V(H, - hp) =V |4 =(R+1)DA, (2-18)
AP ANBEREABR, kI/knol; RN EME
R=L,/D (2-19)

AR (2-16) 0 (2-17), BHE,

oo O, +D(h, - h)
n+t =
Hn+l _h

(2-20)

@ RUEBERVKEH - RBBREL FRD
MBEBRNENSIRTEERAS YN EE, B8,
E;J’m = Zm+lxm+l ~ Bxy (2-21)

-23-



R KFEMLFLR

Lm+ B
HEH: y, = I_/_‘x,,,,,l-ﬁ—xﬂ (2-22)

m m

b B ONIBEFEYEERFLE, kmol/h; VL4 B A I AH R AE
R %E kmol/h; Th nREBEERS, NERRLEHRS.

A (2-22) BATRMEPFA—BHEOHRBEHARE, BKARER
BELFTE. KPPV AL, FEIABHEENLOHEREHE.

LelEE. L, =V +B (2-23)
PEBEE (ZBEHMHMEK):
i};nHm = Lm+lhm+l +QB _BhB (2_24)

AP L HIEERTEEIRK, kI/knol; @ X K H 98 AN,
kJ/h. &FEHEBHABHEE .

Q, = Dh, + Bh, +Q, — Fh, (2-25)

A FR A5 B K R B BE R I RN BE IR

a3 (2-23) M (2-24), BEA.

7 _On+ Bl —ha)
) Hm _hm+l

(2-26)



FEREWHEMR L

3. _HWEEMN—K_TRESHATFEHHA

Ll WG ETRNE

3. L1 4LFE M
“HEVHR: S bERSE LA RAER), A 99%
K: RIERFATFRESHEREFK

31,2 TRMBBA
B DUHT S : wes-1 B, BB
SV EE: REXKENTHAS
HEMHER: 501 B, KK

HI—-1 5#P&E
3.2 ATk

H_WHEWH (DMSO) H £ B FA S BIAR S 0.1, 0.2, 0309
FHESY (%) L 20488, BRI NETARRT . &
FEEJER 25C, NS BER, FMAMRIFR SN E. &
BT

-25-



Fe REHLFMRY

% 3-1 DMSO—-H.0 — T RITHRBERAB KR

Xopso | T BF | Xpwso o 8| xomso |FT H | Xomso v
(%) | Fn (%) |&En> (%) | End (%) | En)

1 1.3344 25 1. 3684 50 1. 4088 75 1. 4465

5 1. 3395 30 1. 3756 59 1.4165 80 1.4539

10 1. 3465 35 1. 3839 60 1.4232 85 1. 4600

15 1. 3535 40 1. 3920 65 1. 4318 90 1. 4657

20 | 1.3605 45 1. 4000 70 1.4391 100 | 1.4783

3.2.1l —THRETFTR—K - xRAI R LA R A il £
DLER—RFIMFTH NI, HNMABR>BAIY LR, £
) — HIE T (DMSO) —7K (H,0) — R EH B RAR SR AE £ .

0.0 1 " | A 1 ' 1 2 L 4 | i | " L M
1.34 1.38 1.38 1.40 1.42 1.44 1.46 1.48

P

Bl 3—2 DMSO—-H:0 Z TR AN R RA R AL
3.2.2 B/ ZREMAMFTAXE—ARXERR
TRWEARH _BREEF (DMSO) —K (H0) “REBZIT X —4

BB HE, FMRAEZHA B MK HEE—HRXE R
X puso = 6.7026n5 —~8.9319

-26 -



L P L e 0N

3.3 EWMHF ¥

LRRAVBAKBELHE™, BHEEN1C. ETBROFEH
ZF, BIA-BREN_FEELRMKHBEBL 30ml. BAAIK,
HEEBE. THENESHSBEESNV, 5 085 AZ 100V, HEREAH
AR KA, HEEEFEHFEBIEFAE 300 BRRELGTHE.
WHRER 140~150V, ANFARBET, BRHEZH/PDHE. K
NAE IS PHEABREAERMNK. L TEEHEYS, BRI HEA B
WRMBHERET SN, E25CRE TR AN RIT XU EEFHE,
ERERE~HAEH O LM REE. XERE, SRS
i .
.AERSGREWT®
.41 MM EHEE LR DMSO—H0 K RES R THEEE

SE# By DMSO—H.0 Z L R A £ 300mmHg T B 45K . ¥ AH 4H BRI F
i 48 & o A 5 T R 3-2

%R 3-2 300muHg TH) —FHE TP —K & RH VLE $IE

BE ¢/C DMSO (x) | H0 (xp) DMSO () | H.0 ()
155 1. 000 0. 000 1. 000 0. 000
150. 5 0.955 0. 045 0.712 0. 288
140 0. 890 0.110 0. 465 0.535
130 0. 820 0. 180 0.312 0. 688
120. 5 0.723 0. 277 0. 197 0.803
110 0. 625 0.375 0.125 0. 875
100. 5 0. 504 0. 496 0.071 0.929
90 0.370 0. 730 0.027 0.973




FAEKF AR

86. 5 0. 261 0.739 0.011 0. 989
80. 5 0.160 0. 840 0. 005 0. 995

78 0. 090 0.910 0. 002 0. 998
76.5 0. 000 1. 000 0. 000 1. 000

MEBEEZRBELHN t-—x-y B, yxHoHLE3—-2

160 |-

ol S

BEL (C)

100 |-

0.0 0.2 0.4 0.6 0.8 1.0

Kl 3—3 DMSO—H:0 (KB A& -y

-28 .




Fe KFEMTFARY

3.4. 2 ¥ —FHURR

K F Herrington ZF{ H &1

2 |11= [Ingr,/7,)dx

2=£|ln(71/72)|dx

PEXMNETFI|IRInG,/y,)~x

o

% T

ARERRH S E B,

mRH AN, ZMELEE

AD=|1]|/5*100, J=150(0)/T., O R- A ERBKBEEE, T.

AERPHBREES. MR T MERRE.

i o

(1) FIALXRAUEEAEERRY .

HiSBEwER, ZH R

%r Ep‘f}V:f;L

gyp=yxf ¥

H it g, R 3 4 £

Al A f;*V =¢:‘ny ’ f;'L =7ixfﬁ'o
B AR LR 3
"ﬁﬁﬁﬁﬁ Yi»

L RO,

FRTAKXRE: f=1p
LAAPH LA T HPUAYRA A FERERNRETHEE,

AAAG | EXRERETHEAMERE

logp) =a~blc+t)THH.

+* 3-3 Antoine ¥ ¥ 1{H

SHEREFTER/ D FEF B

V. B0 A0 7K B & & 20 B SUHE A BAR B R R A

, AJELH H Antoine F %2

H #y a b C
—_HRELTN 6. 6481 1922. 320 223. 353
7K 7. 7996 1668. 21 228. 00

(2) X InQy,/y,))~ x&ETHFERRAD, FH

-29.
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FARKFB AR

In(y,/y,)~ x B £ T KT
(3) WH J

H, H

0 iR

i+ H D E.

-5 DELLER.

HEZERWMT, In(,/y,)WEEILHENE 3-4 RE 3-4

-

L 7, D=0. 1052/0. 4468%100=23. 54
J=150%78.5/(76. 5+273. 15)=33. 68

D<J, I Herrington MW, LR HFHEEFERANFE —H
tE .
£ 3-4 y,, v, Minly,/y,) B E
X 7, ¥, In(2L) 3 B 1
Y2

1
0.955 0.962 0.530 0.596
0.923 0.946 0.532 0.576
0.890 0.927 0.531 0.557
0.820 0.943 0.566 0.510
0.723 0.954 0.634 0.409
0.625 1.051 0.817 0.252
0.504 0.993 0.964 0.030
0.370 0.895 0.950 -0.101
0.261 0.606 0.819 -0.301
0.148 0.644 0.966 -0.405
0.090 0.478 0.790 -0.502
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4.3. 2B WEHN ML
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2. RARBBEEEZREEEE, £HRELES, ERE4S
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R(a-Dxi +Rx, _ R(a—-1)x + Rx,

~bla~1x, +ax,-b _ Xp ( _ Xp
R+l(a s, +ax, R+1

R+1l=

FUTSERPERBLRE LA L, WK H KB E#
R T I KB /ABIF L R ZETHEF £=0.99. K& DMSO-7K X4 41 14
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#4-1 L EEWE R I F R
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K A6 e O] i b B 7 VR BEAT R 4E .

4. 3. 3. 3 [B] #it be X3 [ e B 1|] 64 R
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B tLR
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K42 HEPFIHNBRTOE_FEIRLREG R

&K H| BTMERE WEWAE | DMSO B4 | A% 18 i {a]
(kPa) (cy | (T (h)
101. 325 97. 5 165. 3 0. 993 6
87. 99 93. 5 159. 6 0. 987 5.8
61. 33 85. 5 153. 8 0. 983 5. 5

4.3.5 BIECERE K

5T DMSO— K R MR 18, £ X E L4 £ Rk DMSO, HE KBk
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