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KPUTUUYECKASA TEMIIEPATYPA, JABJIEHUE U
IHJIOTHOCTDb HEKOTOPLBIX BEHIECTB B
CBEPXKPUTHYECKOM COCTOSAHUHA (CKC)

CKC Te, 'C_ P, MIIa_pc, kT
I'excagropun
cepbl
(SFe) 45.5 3.77 735
Oxuch
azora (N20) 36.4 7.25 452
Boaa (H20) 373.9 22.06 322
AMMMHAK
(NH3) 132.3 11.35 235
/IByoKHCH
yraepoaa (CO2) 31.1 7.38 468
MeTaHo.1
(CH30H) 2394 8.09 272
ItaH (C2Hp) 32.2 4.88 203
It1eH (C2H4) 9.1 5.04 214
ITAHOJI
(C:HsOH) 240.7 6.14 276
IIponan (C3Hs) 96.6 4.25 217
IIponen (C3Hs) 91.6 4.60 233

Kcenon (Xe)  16.5 5.84 1110



NPEUMYILIECTBA
CBEPXKPUTUYECKOMH JIBYOKUCH
YIJIEPOJA IO CPABHEHUIO C
JIPYT'UMHU CBEPXKPUTUUYECKUMHU
CPEJJIAMU

v DKoJIOrHYecKasi YUCTOTA;

v HeropiodecTb, JelIeBH3HA
(~ 200 py0./0an0H),
NOCTYINHOCTH, BO3MOKHOCTh
pereHepanuu;

v HU3KHe KpUTHYeCKHe

napamMerpsl (Tremimeparypa
31,1 °C, naBaenue 7,38 MIla);



MNPEUMYIIIECTBA CBEPXKPUTHYECKOH
JIBYOKHNCH YTJIEPOJA B KAYUECTBE
PACTBOPUTEJIA JJISI XUMHUYECKHUX

PEAKLIMHA

v'Boicokue koddunuents! 1uddysun (8 ~ 100 pas
00JIblIIE, Y€M B KUJIKOCTHAX);

v'Huskas Bsi3kocTh ( B 10-100 pa3 Hitke, 4eM B
KUIKOCTSX);

v’ OTcyTcTBHE MPOOJIeMbI 0CTATOYHBIX PACTBOPHTES,
MOHOMEPA U HHUIIMATOPA;

v'B03MOKHOCTb OPTaHU3AIIH HelPepPbIBHBIX
MPOIECCOB;

v IloJHAS HHEPTHOCTh B XUMHYECKHX PeaAKIHAX B
OTCYTCTBUE KATAJIU3ATOPA;

v’ B03MO:KHOCTD IJIABHOI Pery;IHPOBKH (PU3HUECKHX
(IJIOTHOCTh, BA3KOCTh, TUJIEKTPUYECKAA
KOHCTAHTA) CBOMCTB M PACTBOPAIOILEH
cnmoco0HocTH cBepxKkpurtndeckon CO:2 kak
TEeMIIEPATyPoil, TAK U JaBJICHUEM B KIOBETE;

v IHTeHCHBHBII MaccooOMeHa B CBCPXKPUTHYECKOM
COCTOSIHUU;

v JlauTenapHoe cOXpaHeHHe AKTHBHOCTH MOBEPXHOCTH
KATAJIU3aTOPA B reTEPOreHHOM KAaTaJIu3e u3-3a
BbICOKO CKOPOCTH MAacCCOO0OMEHa;



NPEMMYUIECTBA CBEPXKPUTHYECKOH
ABYOKHUCHU YIJVIEPOIAA B KAYECTBE
PACTBOPUTEJISA B CUHTE3E IOJIUMEPOB

v JkoJiornyecKas YUCTOTA;

v HeropiouecThb, femeBn3Ha (~ 200 py6./6a/1/10H), J0CTYHOCTh;

v Hu3kne KpUTHYeCKHe TapaMeTpbl (Temmepatypa 31,1 °C,
naJjenue 7,37 MlIla);

v’ Boicokne ko3punuents! auddysun (B ~ 100 pa3s 6oanie, yem
B JKHJIKOCTHX);

v Huskas Bsi3kocThb ( B 10-100 pa3 Hike, 4eM B :KHIKOCTSX);

v DddexTUBHOE MIACTHGUIHPYIOLICE AeiicTBHE;

OtcyrcTBHE NP00JIEeMBbI 0CTATOYHBIX PACTBOPUTEJISI, MOHOMEpPaA
U UHUIHATOPA;

v Bo3MOKHOCTh OPraHH3AIH HeNMPePhIBHBIX MPOIECCOB;

v Io1HAsi HHEPTHOCTH B XHMHUYECKHX PeaKIHUsX B OTCYTCTBHE
KaTaJu3aTopa;

v OTCyTCTBHE IPOLECCOB 00PbIBA M IePeJauH IeIH ¢ YIacTHeM
pacTBOpuUTeIA;

v Bo3MOKHOCTb IJIABHOM Pery;IHpoBKH GH3HYecKHX (IJIOTHOCTD,
BA3KOCTb, THJIEKTPUYECKASI KOHCTAHTA) CBOMCTB U
pacTBopsilOlIeil crioco0HOCTH cBepxkpuTHueckon CO2 kak
TEMIIEPATYPOil, TAK M JIaBJICHHEM B KIOBETeE;

v IHTeHCHBHBIH Macc00GMeHA B CBEPXKPHTHYECKOM COCTOSTHIM;

v B03MOKHOCTb PACTBOPEHHSI MHOTHX MOHOMEPOB;

v Xopomuii pacTBopuTeb 115 (hTOp3aMemeHHbIX
M0 IM0JIe(PUHOB, ATUPATHYECKUX NOJIUPTOPAIKIIAKPUIATOB,
a TaKKe I NoJuAMMeTHICHIoKcanoB npu P<35 Mlla u
T<100 °C;

v YBeJauueHHe pacTBOPHMOCTH MoiuMepoB npu P>50 MIla;

v’ JInuTeabHOe cOXpPAHeHHe AKTHBHOCTH MOBEPXHOCTH
KATAJIU3aTOPA B reTePOreHHOM KaTajiu3e U3-32 BLICOKOM
CKOPOCTH Macco00OMeHa;

v B03MOKHOCTb 3aMeHBI ()PEOHOB B KaUecTBe PACTBOPHTES s
¢propcoaepxammx aauParu4ecKux MOJIMMepoB U
COIOJIUMEPOB;



I'OMOI'EHHASA TIOJIMMEPU3ALIUA
OTOPCOAEP/KAIIUX MOHOMEPOB
B CPEJE CBEPXKPUTHUYECKOI'O CO?

H,C— CH a30MU300y THPOHUTPHII _E HyC™ CH
— (AJINBH) = o
F— O
p CO2, 60°C, 207 aTm™, P
48 yacos
CHy(CF2)6CF3 CH(CF2)6CF3
1,1-auruapopTopoKTHIAKPUJIAT nouau-1,1-1uruaApoPTopoKTHIAKPHUIAT

M., =1.000°
Peakuusa TejomMepu3anuu

uHunuarop CasFol
CF5— CF, > C4FST CF;~ CF3T 1
CO2, 180°C, p>80 aT™m, n

H,C= CH ‘E CH;— H%_

AJIUBH n

>
CO2, 60°C, 207 aTt™m,
48 yacos
CH20(CH2)2(CF2)7CF3 CH20(CH2)2(CF2)7CFs
AL ~ 5
n-nepPTOPOKTUIITHICHOKCHMETHI CTHPOJI M., =2.700

v’ TIoJIMMepBI N0 CBOICTBAM AHAJOTHYHBI TOJYYeHHBIM B
¢peone-113 (1,1,2-Trpudproprpuxiiopiraune). lomumepuzanmus
XapaKTepu3yeTcs MOHUKEHHBIM KJIeTOYHBIM 3P (PeKTOoM,
COOTBETCTBEHHO, NOBBIIICHHON 3(P(PEeKTHBHOCTHIO
UHUIUUPOBAHUSA U NOHUKEHHON B3PbIBOONIACHOCTHIO.

Schaffer K.A., DeSimone J.M. et al.,
TRIP 1995, 3(5), 146



JAUCITEPCUOHHAA ITOJIMMEPU3ALINA MMA
B CBEPXKPUTUYECKOM (CK) CO?

s

a30IUM300yTHPOHHUTPHUJI [ FH3
CHF~ (H > T CH;— fﬁ'
_ COa, 65°C, 204 atm, ITAB _'n
F— O F_ O
OCH3 OCHz3
IIAB:
nouu-1,1-1TuruapoPpToOpoOKTHIAKPUIAT
pacryimas 3\
—é CH,— JIunodunpHas
JacTuia 2 n | wacts,
IIMMA F: O | Urparoias poJjb
SKOPS,
coOupaeTcst Ha
> pH ) pacTyuien nenu
2 A
/ F COz-dpunbHas
~ (FF2)6 > 4acTh,
pacTBopHrMas,
CK COZ CF; - CTEPUYECKU
CTa0MIIM3HUPYIOIIAs

M, =1.100%2/ monp _ 6e3 TIAB
M, =2.0002/momv _ c TIAB

Shaffer K.A. and DeSimone J.M.,
Trends in Polym. Sci. 1995, 3(5), 146




HIGH PRESSURE EXPERIMENTAL SET UP
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SWELLING MEASUREMENTS

(Data taken from reports of the Kenan Laboratories USA)

Polycarbonate (Mw=5,000 g/mol) Exposed
to Supercritical CO; at 235°C
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PLASTIFICATION OF POLYMERS BY

SUPERCRITICAL CO2
(J.Polym.Sci.:B:Polym.Phys.,1987,25, p.2497)
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PORE FORMATION IN POLYMER

IMMERSED IN SUPERCRITICAL CO2
(Data of J.Watkins et al, USA)
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INFLUENCE OF IMPREGNATION OF
COPPER(II)
HEXAFLUOROACETYLACETONATE ON
TRIBOLOGICAL PROPERTIES OF
POLYARYLATE

Polyarylate structure:
-[-O-CeH4-C(CH3)2-CeH4-O-CO-CsHy-CO-n-
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Wear duration, h

1 - initial sample; 2 - thermally treated; 3 -
impregnated by copper(Il) hexafluoroacetylacetonate;
4 - thermally treated after impregnation.

This is the method of decreasing of the wear degree of
polymer surfaces.
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EXPERIMENTAL SET UP

DIELECTROMETRY High Pressure
(RC - generator) Chamber

L
=

X

=

Hg - lamp Microscope | | Video camera
PRESSURE AND
QUARTZ TEMPERATURE
MICROBALANCE CONTROL

DATA ACQUISITION BOARD "DT-322"
(Data Translation Inc.,

16 bit 250 kSPS ADC/DAC,

two 5 MHz bandwidth counters)

PERSONAL COMPUTER IBM ("Celeron" at 300 MHz)




QUARTZ CRYSTAL MICROBALANCE
principles of operation
1. Quartz crystal resonator

a) construction b) thickness shear vibrating mode
quartz plate metal electrodes
on each side z
[y

to autogenerator or
network analyser

2. Quartz Crystal Microbalance

""compound resonator" G. Sauerbrey:

S
reeeeme— T T s

V. Mecea and R.V. Bucur:

S e

3. Quartz crystal resonator in contact with liquid

=0 m,

m

my

K.K. Kanazawa and J.G. Gordon:

o, 4
Af =-2f, %%

I P, and 1, are density and viscosity of liquid,

P, and H, are density and shear modulus of
' quartz




DIELECTRIC CONSTANT MEASUREMENT FOR
SOLUBILITY INVESTIGATION

cylindrical capacitor vessel with solvent (CO,)

RC-generator solute

magnetic stirrer

Frequency
counter

6.0

Personal
computer

Q{

The measurement cylindrical capacitor is filled by solution of substance with

dielectric susceptibility X, in solvent with dielectric susceptibility X,.
Its capacitance in many cases is

— X _VXD
C—Coéwxi%wsd%%

where C) and V) are the capacitance and volume of unfilled capacitor,
V. is the part of volume occupied by solute.

V. C-¢&.C,

In terms of dielectric constant: X =

VO (8x - 8s )CO

Trerefore, by measuring C the on-line determination of
volume fraction of solute is possible. In particular, the
solubility limit of a given compound in CO; can be obtained.



Dynamics of sc-CO: desorption from PBMA and pores formation




HABYXAHMWE NOJUBYTUIMETAKPUJIATA B CK CO, IN SITU B KIOBETE (90 ATM.38°C
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GRAVIMETRIC TECHNIQUE FOR POLYMER
SWELLING INVESTIGATION

>

- INVESSEL__,. ¢ ONBALANCE

Pressure / Weight

TIME
Load film sample into high pressure vessel

Apply CO; pressure
Polymer absorbs CO;
Rapid pressure release

Transfer sample to balance

S\ W AW N -

Record weight during CO; desorption

The initial phase of sorption / desorption process describes by
1
M) _ 40P Ef
M [ O m [ ,where

[0e]

M(t) - mass of absorbed / desorbed CO, at time ¢,

Mo - equilibrium mass of adsorbed CQO,,
[ - sample thickness, D - diffusion coefficient

The equilibrium concentration M«~/V,.y. can be calculated by
extrapolation of M(?) to t=0. The diffusion coefficient D for CO,
at desorption conditions could also be estimated.



Dynamics of CO; desorption processes after swelling of
polymer sample in supercritical CO:

Diffusion equation in layer with zero boundary

conditions and uniform initial conditions:
C(X,l?t =D C(x,ljxx

C(x,0) = Co

C(0,1) = C(l,t)=0

where C(x,t) — COz concentration, D —
diffusion coefficient, / — layer thickness

T

t=0

Clx;t)

t

An exact solution of diffusion equation allows to relate an experimentally measured
dependence for CO2 mass M(t) in swelled polymer with parameters to be determined:

(1

<<t
T=
(2)

1T (20 +1)> Dt
Xp —[ 3

M(t)

t>>1

5,0
4,5 experiment
] [
4,0
| theory
33 > formula (1)
o 1 ~M -at
£ 30 0 — — formula (2)
B 55 — — formula (3)
g 1
-, 2.0
O 4
O 154 ~exp (B 1)
i -7 2
1,04 | D=2*10" [cm’/sec]
0,54 - [
i ~
f ~ .
0,0 : , : , : , : , , : ,
0 1000 2000 3000 4000 5000 6000
sec

observation’

The analysis of
experimentally
measured CO>
desorption dynamics
in HD-polyethylene
(black carbon filled).
Numerical
approximation by a
least square method
using exact eq. (1)
allows to determine:

1. value of diffusion

. coefficient D

2. value of initial CO»
mass in polymer and the
deoree of a swelling.



Dynamics of CO: desorption in polymers after a swelling of

N

CO, mass, g

the samples in supercritical CO;

u experiment

=6% theory

M002|t=0 M

sample

D = 1.5*10° [cm’/sec]

0,0008

0,0006

0,0004

0,0002

100 200 300 400 500 600 700 800
t, sec

] experiment

=10% theory

sample

MC02|1=0 M

D = 3.8*10° [cm’/sec]

T T T T T T
500 1000 1500 2000 2500

t, sec

=9.6%

Mc02|t=0 / M

sample

L] experiment
theory

D = 9*10° [cm’/sec]

T T T T T T T T T T T
100 200 300 400 500 600
t, sec

Poly(methyl
methacrylate)
sample 0.06 mm
thickness,
0.0133 g mass

Exposition
2h 20min, at
P =2*10" Pa,
T =42°C

Poly(methyl
methacrylate)
sample, 0.06 mm
thickness,
0.0101 g mass

Exposition

2h 20min at

P =1.4%10" Pa,
T =42°C

Poly(methyl
methacrylate)
sample 0.060 mm
thickness,
0.01145 g mass

Exposition:

2h 20min at

P =0.8*10 Pa,
T=42°C



Dynamics of CO: desorption in polymers after a swelling of

the samples in supercritical CO;

m  experiment
theory (D,)

theory (D,)

=4.6%

sample

M I'M

co, |0

D, = 3.8*10" [cm’/sec]

o 0,008
%)“ J
© 0,007
S ]
N
QO 0,006
O b 8 2
~ * -
0,005 4 - o D,~7*10" [cm"/sec]
- _
0,004 -~ .
o34
0 1000 2000 3000 4000 5000 6000 7000 8000
t, sec

Sample: Polyamide-11, 0.95 mm thickness, 0.22783 g mass.

0,0016

0,0014

9

0,0012

mass

~ 0,0010

CO

0,0008

0,0006

Exposition: 2h, at P = 2%10’ Pa, t=38°C

L] experiment
theory (D,)

theory (D,)

=12%

sample

M

MCO2|t=0 /

D, = 9*10° [cm’/sec]

D, ~ 7*10"° [cmzlsec]

= -
=

= -
=
-~ -
-_—

0,0004

Sample: Poly(ethylene terephthalate) (Sarafil), 0.055 mm thickness, 0.0163g mass,

Exposition: 2h, at P = 2%10’ Pa, t = 38°C



Swelling Degree and CO; Diffusion Coefficient Calculated
from Gravimetric Analysis Data
Swelling conditions: supercritical CO2, 2*1 0’ Pa, 38°C, 2h

Degree of an
Sample L Diffusion
. equilibrium .
Ne Polymers thickness, - coefficient,
swetling, -9 21
mm X107 em’
mass. %
Poly(butyl methacrylate), 80 (1
1 ybuty viate) 0.095 10 W
PBMA 5 (@
Poly(methyl methacrylate) 067 o
oly(methyl methacrylate),
2 ety 4 0.06 10%+ 3,8%+%
PMMA
High Density Polyethylene with
3 & JEoyerty 0.8 2.4 200
small amount of carbon black
Polyamide-11, 380 (1)
4 0.95 4,6
PA 70 (2)
5 Poly(vinylidene fluoride-co- { 78 110 (1)
chlorotrifluorethylene) ’ 5 @)
Poly(vinylidene fluoride),
6 Y(vinylidene fluoride) 0.02 2 0,72
PVDF
Poly(vinylidene fluoride)/
7 Poly(methyl methacrylate)=9/1, 0.02 3,8 6,3
N 6/N 2 blend
Poly(ethylene terephthalate), 9 1
g oly(ethylene terephthalate) 0.055 1 1)
PET, (Sarafil) 0,7 (2)
Poly(Bisphenol A carbonate),
9 v(Bisp ) 0.135 9,7 32
PC, (Lexan)
Poly(acrylonitrile-co-
10 Wacry 0.105 13 1,1
methylacrylate) (Barex)
Aliphatic Polyketone,
11 . 1.09 1,7 91
(Carilon)
A 3 layer EVA/MDPE/EVA
12 . 0.07 0 0
laminate (Schur flex 1575)
13 Hydprated cellulose 0.025 0 0

* Conditions of the experiments: 0,8*107 Pa, 42°C, 140 min
** Conditions of the experiments: 1,4"‘107 Pa, 42°C, 140 min
*** Conditions of the experiments:Z*IO7 Pa, 42°C, 140 min
(1) — initial diffusion coefficient, Dy

(2) — final diffusion coefficient, D>




In situ investigation of sc-CO: diffusion in polymers

Determination of diffusion coefficient

Method A. The movement of sc-CO; diffusion
fronts in polymers could be approximately
described by simple equation:

where X is the distance traveled by diffusion
front for time ¢, D is diffusion coefficient. The
equation allows one to determine the diffusion
coefficient when studying the movement of
fronts in polymer in real time.

(A)

Method B. During sc-CO> sorption the increase of volume of polymer
sample take place. We could assume that the relative increase of volume
of the sample and the relative increase of mass of sc-CO> sorbed are the
same at any time ¢:

V-V, _M(@)

V.-V, M

00

where 8 indicates the values att _, 8.
In this case it is possible to use the equation known from diffusion theory:

. 2 . 2
exp%mﬁl)m% exp HWE exp%ﬁ(zk;lyma
& (2k +1)?




Dynamics of polymer swelling in sc-CO:
PMMA PBMA

20 min time interval 2 min time interval



Dynamics of spreading of sc-CO: front in polymers (in situ)

0.008 : O PBMA, experiment
— — PBMA, theory
; o PMMA, experiment
— = PMMA, theory
0006+ o © -
o
o
Q
=
<
2
e

time, ¢

Dynamics of polymer swelling in sc-CO: during sorption (in situ)

|

0.5 - e B — — —

0.4 D =6,4e-10 m’/s

PBMA

0.2 ), = PBMA, experiment
7 —0.45¢-10 mY/ — — PBMA, theory
Dy a = 0545€-10 m/s @) PMMA, experiment
0.1 é? — — PMMA, theory
0.0+ T T T T T T T T T T T T
0 1000 2000 3000 4000 5000 6000

time, ¢



Morphology changes of poly(butyl methacrylate) surface due to
supercritical CO; treatment. AFM study

(Polymerization condition: benzoyl peroxide, 1%(mass), 65 °C, 24h)

3 1. Before exposition. Flat

polymer surface with
occasional protrusions was
visualized using atomic force

.
microscopy

Parameters of pores

diameter: 100—-300 nm diameter up to S ym
depth: 10-30 nm depth up to 2 pm
(limit restricted by
the device used)

2. After SC-exposition. AFM has revealed the pores of different size in polymer surface.




Surface of microporous HDPE after impregnation
(AFM study)

1.  Initial surface of micropous HDPE

[0 2D image
3D image

2. Microporous HDPE surface after impregnation in sc-CO: with
acrylonitrile and subsequent polymerization

[0 2D image
3D image
[]

11 =11 pm




CO3JAHUME HOJIUMEPHBIX MATEPHUAJIOB C
BFAPBEPHBIMU CBOMCTBAMU

akpuwionutpui (AH)
+

AUBH (uHuumuartop)
+

ck-CO; (pacTBOpPHTEIID)

Muxkponopuctsiii [I9BII

Craaum npouecca: nops1 0.15+0.45 pm

1. llepuon Hadyxanus

Jnd¢y3usa pacteopa AH u AUBH B ck-CO2 B nopsI u
NMOBEPXHOCTHBIE ¢JIoU TieHKH [TIBII

35°C, 80 atm, 3 yaca
2. Hoaumepuzanusa AH

ck-CO2, AUBH, 65°C, 220 aTm, 4 yaca
CHy=CH - {cH—cH-
| Inenka mukponopucroro ITIBII | /n
CN CN
n (117000
MaccoBas nouas IIAH B ITDBII =40 %
CrepeoperysipHOCTh: u30 : cuHauo = 1.4 : 1.0

(w30 : cunauno =1 : 1 qig paguKaJbHOU MOJIUMEPU3ALNH
B Ar nmpu 1 atm, 65°C u AUBH, kak nHUIIMATOpA)

Bo3moikHo, n3-3a cienuduueckoin n3orakruunocTu, IAH
CUHTe3UpPOBaHHBIN B cK-CO:2, He pacTBOpuM B /MDA
("xopommii" pacreoputeas pias ITAH) npu t<50°C



NMOHHO-OBMEHHBIE MEMBPAHbBI HA
OCHOBE MUKPOITIOPUCTOT O IT9BII

AxpuioBas kucjaora (AK)
+

AUBH
+

ck-CO; (pacTBOpHUTEJIb)

da3bl pouecca: Muxkponopuctsiii IIIBII
Iopsl 0.15+0.45 pm

1. Ilepuoa HaOyxaHus

quddy3us pacteopa AK u AUBH B ck- CO:2 B nopbl u
NMOBEPXHOCTHBIE cjiou miaeHku ITIBII

35°C, 100 atm, 1 yac
2. Hoaumepuzanusa AK

ck-CO2, AUBH, 65°C, 150 atm, 4 yaca
9 ’ ’ ’ - %CHZ—(EH%—H

CH,— ?H
COOH Iliienxa IIDHII COOH

3. HoayyeHueHue coJieBoi popmbi:
{—CHZ—(EH% ¢ NeoH - %CHZ—QH%

COOH COONa*

4. 3aMeHa MeTaJ1J1a

%CHZ—(EIHH L MX _ NaX {—CHZ—cltH%l
COO'Na" COOM"



Microporous HDPE surface after impregnation in sc-CO; with
polyacrylic acid




MICROPOROUS HDPE / POLYACRILIC ACID
COMPOSITE:
TEST OF RESISTANCE TO WATER

V4
microporous HDPE /
polyacrylic acid
- composite film,
30 pm thick,
pores diameters
0.15+0.45 pm

Extraction of polyacrylic acid (PAA) with water

(12 days, 20° C) leads to ~10% weight loss. This shows
more then enough resistance to water for converting of
PAA to insoluble salt form. Therefore, ion exchanging
membranes could be produced by treatment of

composite films with water solution of the base.



KOMITIO3UT HA OCHOBE MUKPOITIOPUCTOI'O

IID9BII 1 ITIOJIUIIUPPOJIA
/ \ +  Fe(CF3S03)3
?\COOH 80+100 °C, 120 atm, 5 4
+ ck-CO; kak

DACTBODUTECIb

Mukponopucrtsiii [IIBII

IIpouecc BKiIOUYaeT nope1 0.15:0.45

1. [lekapOoKkcHJIUPOBAHUE

7\ __-co, . [

Q\COOH N o
H H

2-KapOOKCUITHPPOJT nuppo

2. lloaimMepu3anus NUppoaa
B mopax u Ha nosepxuHoctu IIIBII

I —— |/ N
YO

CF3S03”

n

NHUPPOJI
MOJIUITHPPOJI

Kommnosut IIDHII u
MOJIMITUPPOJIA

IosryyeHbI KOMIIO3UTHI € CO/IEP;KAHUEM MOJMITHPPOJIA B
I9BII g0 11.5% (macc.)



ALIPHATIC POLYCARBONATE

0
C}{ O—\CH CO 60+85 oC» o._ _O /”\

i T 2 b 0 +9” o
CH; 20+85 bar n m \ /

0]
propylene polycarbonate propylene
oxide m<<n at P>Pcrit carbonate

yield ~ 20%

Propylene based polycarbonate is known to be effective
tromb resistive material for medical and biological use, it is
perspective as ships corpuses coating for plankton
adherence protection and for many other purposes.




