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B #): BE-FID(flame ionization detector) T B2rutE 2}y k3 HEAHMY AR
SHEES THEES BEIAT. Ate B8 KERGTAA E4RERKS #HE
3o, HARE T=A BiEste 9e]Al styrene(ST)-acrylonitrile(AN) JtEAH #
K3t BBBHEZA tetrachloroethane (TCE)-tetrahydrofuran (THF) & {#fsld &
BRIREBCRERE] k3] BRPASI] ST & ol Folzlth ol BRL M\l ST-
ANGEAES MRSHERS REDL, T HBRE EARS AR Fig—itd 9
F& £oh #ad & —Halg

Abstract : The feasibility of determining the compositional heterogeneity of
copolymers by thin layer-FID chromatography has been demonstrated. Styrene
(ST)-acrylonitrile (AN) statistical copolymer products, which were prepared
at different conversion of monomer to polymer, were employed as test sam-
ples.

Good separation was achieved by developing in a concentration gradient,
using the system of tetrachloroethane-tetrahydrofuran. By this procedure, the
composition distribution curves of ST-AN copolymer products were determined.
The result agreed well with what one can expect from the influence of con-
version upon the compositional heterogeneity.
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gel permeation chromatography(GPC)& ®R%
FHES 5T a7l =e S8, SHEkEd
FEFE Hkos & FIME = ek, zev 3k
HARS ARSME WEste de 29A B
Higo) A, ovkalwl HEABEE M
of W& Sjlo] HTESMY TS HE AN
By Bk Wi B-EHRES dg F U
ol ot

PlLEs e R Tl SEAHRY SRS MHE
peEstE Hko A #HEazrtE 22t (TLO)
2 WASLY WMESEERS BHANEEA 5T
B3 A9 BFRYe) {LEme] ERuo=R
et AREsthE Aol MEE et 2d,

k PR AE tEAHY BRSHE BESH
=4 FID ¥:& FIfste TLCY =Z=zZmtEad
o] ERE REAT. | ©& ST-AN
FESEE R Asl] 944 #HRE ¥
B free-radical dLFEHA BH=EE B|AZES

HER S BIRE Radshalct.
2. B %
2.1 8 U &A¥E

FBt= A= ST-AN random copolymers
(WD-series) &= &t @jite] #lFiezA BEHES

Table . Characteristics of Polymer Sample Employed
,) Conv. of b

TR pmemets SFmdey M0
PS 16 100 16.0
AS 50 2.6 49.4 22.0
AS 55 6.9 56.0 29.0
AS 60 8.3 61.0 24.0
AS 70 6.9 68.0 22.3
AS 80 3.4 80.4 18.5
WD 23-10 10 68.0 19.3
WD 28-10 12 56.0 38.3
WD 17-2 27 64.0 10.0
WD 29-10 50 64.0 78.0
WD 30-10 94 64.0 70.5

a) Data for AS-series are due to Wilchli et al.3,
and those for WD-series were supplied by the
experimental station of a company.

b) Styrene mole % determined by elementary analysis.

gely A2d A3% 19783 64

cheA B sleln, ol & el Hk(LfEE
HHE UL (AS-series) o] #tALfES} $7] Table
Tol vehigich. F&el A" RS 25
FRel B, RS X 2w adE AT

2.2. TLC S%ESR

TR FEe TLC ol ksl HHEE s fﬂ*
vk, 2 AAE 2zAlEaRe] EHEEE H7
Jiflgy TLC golt}., B, gypsum binder 5 %
HaA] 9o silica gel; kieselgel H (E Merk
AG, Darmstadt, FGR)E BEM= #H%Ho
silica gel 1(10g)¢] #&l A & 2(20ml)E Fpnst
o slurry & ez, RElislol @iEstd HE
e sHERH. old W= 2 e #HAEE M
Fste] FAE 0.25mm 2 FEHCE. Gel Hie
87 diel 120°C el A 1Ll E Inghalod
EMAL 3teltl. Microsyringe & Ff3}o] poly-
mer & # 20pg &HBFE stock solution & HE
e ®Weez HE 2cm 9o WHTETH
Stock solution & ¥} polymer & THF %ol
0.5g/dl 9] BE=R AT, HERE 8BS &
13k BBABEST S0l dv REERA RES
Ath. RBREABEET BHE(ERA K glEs
et EASe. B Lmel Ehoz R
12cm & Aol RS9 HERE RBRHAE=R
B BrEste] Fifel A BRI, 2o o
Bl Z-E- (KL 1:1)9 thymol blue £3}&
N & FEEH EHES 2, A5 A 10 N-HS0,
KIBWE BT Violet no 2 BEH oy
2 polymer 7} F£7ESt 2 I A S HEE F 3
o, ARESTHHEA TLC &9 EMl Bish &
e B Ml vheh s,

e aErtea @ HEENY EELEE 4
# A “thin layer-FID"i& BoTHES 58
of AR TS, o] SEEEIFS 2ol 148mm, E
X 0.90mm 9] FHIEMES] el T5um 9 FAZ
silica gel o] ¥:ik=l #E Lol A 39l H(Figurel
2). Microsyringe & {#%le] polymer 2pg
£ 4438} stock solution & A EHdlA
Scm golz el TS el B 5ol

A BHMER %S RESIEH. BEARTR
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Figure 1. Block diagram of an FID apparatus
(Iatron Thincrograph model TFG-10).

azalefis PV 2 BIABES BEAZ
#% S FID/ #@E" 2348 Jatron Thin-
chrograph model TFG-10, Iatron Co., Ltd.,
Tokyo, Japan)o| A scanning 3} v},
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Figure 2. The relation between the FID-response
and sample amount obtained for conven-
tional homopolystyrene (@) and homo-
polyacrylonitrile (Q).

3. RE U ER
3.1. BBAAKe &

TLC HEER B4 BHABES BE
QA HTFES AY 2o {LBERC] o
2 3fE9 polymer, B AS-50, AS-80, PS-16
(Table 1 )l ¥l B-EEE 7Hx3z
By TLC & JAsIE

SERERE Table [ #E3}gch, Tableo

Table ]. Results of TLC Developments with Single Solvents

o s R
Develpe - Q. R —
Benzene 0.32 2.3 9.2 on b Que 1
Chloroform 0. 40 4.8 9.3 o 0.7 1
TCE ? 8.2 9.7 0 0.2 1
THF 0.45 7.4 9.1 1 1 1
Dioxane 0. 56 2.2 10.0 1 1 1
Ethyl acetate 0.58 18.5 9.3 1 1 1
Amyl chloride 0.61 6.6 8.3 o 0 o
MeOH 0.95 32.6 14.3 0n o® 0

a) Solvent strength parameter ¢° values for alumina are relative to solvent pentane, for which &% is defined equal

to zero(see Ref. 9).

b) “0"” means that Ry=0 because the sample is insoluble in this solvent.

¢) “0v” means tailing upaward from the starting point.
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Figure 3. An example for the composition depen-

dence of R; found for ST-AN copolymer
samples.
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Figure 4-a. Compositional distribution curves (histo-
grams) obtained by thin layer-FID
chromatograpy: for WD 23-10.
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Figure 4-b. Compositional distribution curves(histo-
grams) obtained by thin layer-FID chro-
matography: for WD 28-10.
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Figure 4-c. Compositional distribution curves (his-
tograms) obtained by thin layer-FID
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Figure 4-d. Compositional distribution curves (histo-

Relative frequency

grams) obtained by thin layer-FID
chromatography: for 29-10.
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Figure 4-e. Compositional distribution curves (histo-
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grams) obtained by thin layer-FID
chromatography: for 30-10.
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Table [[. Average Composition Determined by TLC
and Elementary Analysis

ST content
Sample  Conv. (mole %) Us®  Vgr?
code Wt % "o~ Elementary (inmole
anal. 9%)

WD 23-10 10 61 68 —8.7 0.64
WD 28-10 12 62 56 -7.1 0.70
WD 17-2 27 62 64 —4.9 0.68
WD 29-10 50 65 64 -9.3 0.64

WD 30-10 94 65 - 64 —17.4 0.50

a) Measure for the compositional heterogeneity.
b) Measure for the symmetry nature of distribution
curve.
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Membrane - =z 5}&-F-zof wla} gubF oz o] eadutst wo] A oz FEAG olgaiwe B4 &
F 9 AR, FAAFes FEAY BE SEU A4F FEFAC AT Tol w@o] szolm glrh, ulo]&A
wto 2 A cellulose acetate, regenerated cellulose, aromatic polyamide %-o] Y] o] &=z glon =z o] e sul-
fonated PPO, PBI £% o] AES 3 gt} o]ew@dee F2 YEo)A go| AR=ich  Electrodialysis pro-
cessZ2A e B vIRES F&de £FF AW A ol EHE ohvizh cheese wheys] Az, Hx I
pulping liquor®] A& Eo o] &5 7] & v}, v|o] £A & ¢4F o] driving forces} =|i= reverse osmosist} ultrafiltra-
tion processo] o] &%t} o] processoll A WA E SEEoFE vdl A4 B3, $R4F, AFEAE, AN
9 &4A8, T4 #0E A Sl . F2ZE o] processd] FEEokT U Bobd Aoz AlgHcl wo
oA o m B $EE 58 JBARTETA drdE F2 A AF2e2s moln Uk $4T 45E
AR Az dol AzdArhd AFAZAY 5= Y4 ANFL Aol

R S L U U T -

Some New Aspects of Graft Copolymerization (1)

obFFH O & &
Kyoto Univ. H. Inagaki

The effects of various experimental conditions on cing particular emphasis on the true percent grafting
cellulose-styrene graft copolymerization made by mutual determined by thin layer chromatography (TLC) tech-
irradiation technique with y-rays will be discussed pla- nique. On the other hand, the molecular weights of

157



truly grafted side chains will be described. To this end,
the hydrolysis-residues of the cellulose-styrene graft
products, which were prepared by varying the compo-
nents of liquid additives, were separated into each
component by the preparative scale TLC techniques so

as to evaluate their molecular weight.

Anionic Polymerization of
1, 1-Disubstituted 2-Vinylcyclopropanes
FFAL B R M
O% X #
1, 1-Dicyano-2-vinylcyclopropane (VCP-DCN) and

ethyl-1-cyano-2-vinylcyclopropane-1-carboxylate (VCP-
CEN) gave high molecular weight polymers in good

conversion by sodium cyanide in N, N-dimethylformamide,

VCP-DCN was polymerized anionically at 0°C and
VCP-CEN at somewhat higher temperature, around
15°C. Poly(VCP-DCN) is soluble only in 95% concen-
trated sulfuric acid, and the measured inherent visco-
sity was up to 1 at the concentration of 0.1g/dl in
95% H,S0; at 25°C. The chemical structure of these
polymers were different from those of the polymers
prepared radically. It appears that polymerization pro-
ceeded only by cyclopfopane ring-opening without in-

corporation of vinyl substituent.

Thiol-Terminated Polyethylene Glycol :
Synthesis of Polyethylene Glycol/Polyacry-
lonitrile Block Copolymers.

@t M K M

Ok # =

Thiol-terminated polyethylene glycol was prepared
and applied to the synthesis of polyethylene glycol/
polyacrylonitrile block copolymers.

Polymerization of acrylonmitrile in acqueous medium
was carried out with potassium persulfate as an oxidi-
zing agent and thiol-terminated polyethylene glycol as
a macromeric reducing agent under vatious polymeriza-
tion condition. The polymerization proceeded well even
at 10°C.

Viscosity measurements indicated that the molecular

weights of block copolymers were in the range of

158

30,000 and 50,000, and this corolymer showed more
increased moisture regain than polyacrylonitrile homo-

polymer,

Polymerization of Vinyl Monomers on the
Clay Surface (1)
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Hydrophilic Polymer Membranes Contain-
ing Carboxylic Groups
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Contact angle effect
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Phosphorylation of Atactic Polypropylene

zHd A 3 o

FAd Ool + =

Phosphorylation of atactic polypropylene (APP) was
conducted by bubbling oxygen through the APP solution
As the

concentration of APP in the solution increased, the

in phosphorus trichloride at room temperature.

degree of phosphorylation as well as the amount of insol-
uble, propably cross-linked, product increased. As much
as 8.7 Wt% of phosphorus could be incorporated in the
final product when 5g of APP disolved in 100ml PCl,
was phosphorylate for 7 hours with a stream of oxygen
of 110//min. and the inital product was hydrolyzed to
the corresponding acid form.

Phosphorylated APP could be quantitatively transformed
into esters by reacting alcohols in the presence of ter-
tiary amines. Esterified products showed better solubility
Identifi-

cation of products was performed by elemental and

in organic solvents than the starting material.

spectroscopic analyses.

CoronafEoll 2|t Graft E40 Fis Hix
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Polypropylene filmell Corona A EHEHE o film £
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de] #gREE2l Corona HERSH= 244 A7
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