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1.2.1 XEBEYMER 4 DCDPS/DCDPK = 80/
20 4 #1 . 4 0.02 mol BYBK(6.3666 g),0.016 mol 4,
4-“FE _FEM(4.5947 g) ,0.004 mol 4,4-_FH &
Bi(1.0044 g),0.0216 mol /K K,CO,(2.9851 g)
1I6mL3F T, 16 ml _HEBETFTEFAH KSR B
Bit ARSEMIMERESH=0/KP . ABE
IO CHEBRHBF K, KA2hEH _FELHE
SRR F 200 ~ 210CHR W10 b5, B EHH
RO, FIERAEERGHA DMFREE RS
100% MR, FERNEE FTHRNEEZED T
ERRAZEEBAREERTYUREZERBEH LN
B TREEIER™Y.FEAT 95%.
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=50/50 AB ¥ EHFASKE BE AR
SEMIEHEESN=Z0/ROE A R B). ¥
0.0125 mol By BK(3.9791 £),0.01 mol 4,4-—F _F
H(2.8717 g),0.014 mol 7K X,CO, (1.960 g) HI
WmLF THE, 16l —_FEXEFARDP.BH
0.0075 mol B3 BE(2.3875 £),0.01 mol 4,4-—F %
A (2.5111 g),0.01 mol XK K,CO,; (1.400 g) I
WOmLATH,I0nl. _HEBTF BIRYP.
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Fig. 1 "C-NMR spectrum of the copolymer
DCDPK/DCDPS = 40/60

Table 1 Units of linkages in the copolymer chain and chemical shifts of carbon atoms

Type

Units of linkages in the copolymer chain

Chemical shifts ()

O QQ

;136,55
C;:90.97

SPK

C3:151.75

Cy.,":137.26
Cp2":136.49
C,":90.85

SPS

OO~ @

K €":151.64

C,*:90.75

S P

Cy':151.54
S
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2,B), 8 £ 136.40 ~ 137.30 FEE A LB T MU,
Ha gk 6=136.49 [ & = 137.26 FH ] 5+ 5
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SPSTFERF I BZREFNdENE B HIM

¥ 5 =136.49 f1 5=137.26 W R ML BY4r Fob
AR FREH KPS MITFFE B F 1Y NMR . 55—
FE.ETRUIEEBEFEETHED P KPK,
SPS MHRBEETER KPS AWHKLSHN IR, &
NMR & B h B i R X RS BEE
XMAOSEMA, 6 N 136.55 BT RE RS ;
TXFRE & D 137.14 M ATSRBEN N, BB H B Y
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Fig. 2 "*C-NMR spectra of the copolymers obtained at various matios of DCDPK and DCDPS
(A),(B),(C) are corresponding to the NMR spectras of C;, C;, Cy, respectively.
DCDPK/DCDPS:a) 70/30; b) 50/50; <} 30470; d) Block copolymer 50/50

HKPK AR ESREIRM M SIS SEHTEY
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Fig. 3 Relationship between the mole feed ratio of DCDPK
(K) and DEDPS (S) and the ratios of the three kinds of

lLinkages in the copolymer
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Table 2  Influence of the mole ratios of DCDPK and DCDPS in the initial reaction mixture on the structure of copolymer chains®
Mole ratio of Content of Unit content, mole Probability of Degree of
Block length
DCDPS and DCDPK structure { % ) fractions randomness finding of units randomness
Py Pyrs Pps Ps Py P Pgs Lsp Lyy B
80/20 5.35 35.61 59.04 0.768 0.232 0.232 0.767 4.310 1.303 0.999
70/30 11.60 42,75 45.65 0.670 0.330 0.319 0.648 3.135 1.543 0.967
60/40 18.06 4078 32.16 0.570 0.430 0.437 3.579 2288 1.727 1.016
50450 26.47 50.99 22,54 0.520 0.531 0.531 0.490 1.883 2.040 1.021
40/60 36.65 48.34 15.0t (.608 0.616 0.616 (.397 1.623 2.519 1.014
30/70 50.59 40.96 8.45 0.709 0.288 0.709 0.288 1.410 3.472 0.997
20/80 62.05 32.90 5.05 0.765 0.210 0.765 0.210 1.307 4.762 0.975
SP/KP Block 35.08 12.00 49,99 0. 107 .136 0,107 0.136 9.346 7.353 0.243

* The datas based on the NMR spectra of the carbons in the main chains attached to the eardo-C

Table 3  Influence of the mole ratios of DCDPK and DCDPS in the initial reaction mixture on the structure of copelymer chains

Mole matio of Content of Unit content, mole Probability of Degree of
DCDPS and DCDPK structure ( %) fractions randomness finding of units Block leagth randommness
Pyex Pyps Peps Py Py P Pys Lep Lye B
80720 8.57 32.74 58.69 0.751 0.249 0.218 0.657 4587 1.522 0.875
70/30 13.27 43.70 43,03 0.649 0.351 0.337 0.623 2.967 1.605 0.960
60/40 21.12 4493 33.89 0.564 0.436 0.398 0.515 2.513 1.942 0.913
50/50 25.01 50.80 24.20 0.4% 0.504 0.512 0.504 1.953 1.984 1.016
40/60 e - T _ _ _ _ _ _ _
30/70 53.54 46.46 - 0.232 0.768 - 0.302 - 3.306 -
20/80 65.42 34.58 - 0.173 0.827 - - ¢.200 - 4,783 -

* The datas based on the NMR spectra of the cardo-C
"™ The signal was too weak or not deteched.

Table 4 Influence of the mole ratios of DCDPK and DCDPS in the initial reaction mixture on the structure of copolymer chains "

Mole mtio of Content of Unit content , mole Probability of Degree of
DCDPS and DCDPK structure ( %) fractions randomness finding of units Block length randomness
Py Pyps Py Py Py Py Prys Lep Lyp B
80720 - 34.28 65.72 0.829 0.171 0.207  0.657 4.831 - -
70130 14.24 39.08 46.68 0.662 0.338 0.295 0.578 3.39%0 1.730 0.873
60/40 21.76 42.61 35.63 0.569 0.431 0.3714 0.4%4 2.673 2.023 0.868
50150 29.51 50.25 20.23 0.454 0.546 0.553 0.460 1.808 2.174 1.013
40/60 51.62 48_38 - 0.242 0.758 - 0.319 - 3.133 -
30770 54.81 45.19 - 0.226 0.774 - 0.292 - 3.425 -
20/80 63.31 36.69 - 0.183 0.817 - 0.225 - 4.453 -

* The datas based on the NMR spectra of the carbons in the side phenyl group attached to the cardo-C
" The signal was too weak or not deteched .

R #5r br 5 SR B Z BT #9° C-NMR 1% B BRI R LUF &, PR H KPK E
(E2,A,0) A FIMNBEINXNFLE,S £ 90.7 BRETELE. IS _H _XMELRNEER
~91.0f1 & £ 151.5~ 1520 E BN EE IR H 3 PEEHEF RS - ERMWHETHMAS . BZ . &
e mHEBEERE _FREMER LKL THBPEREXHAT CNMR FEFAREIERNER
HE RESHBEN TRIMERIST  HE3 ME(ERESRE) ISR TH,. THT
MEAATR XEYNTAEHEAT I, MAY EFMPSESMMAESHAR.mHEE® L
“ERAEMEREN 1IN, TAFRIRK . B — W5 T TR NS AR T SR A R R
XEERS PRATERE - HE—FHEAE TG HEFTAT
B h KR EY .
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THE DETERMINATION OF SEQUENCE STRUCTURE OF PP-DCDPK-DCDPS
COPOLYMERS BY *C-NMR

GUO Qingzhong, WANG Honghua, JING Fengying, CHEN Tianlu
( State Key Laborgiory of Polymer Physics and Chemisiry, Changchun institute of Applied Chemistry , Chinese Academy of Sciences , Changehun  130022)

Abstract A series of phenolphthalein containing copolymers were synthesized from nucleophilic polycondensation of
4,4 -dichlorobenzophenone { DCDPK ), 4, 4’-dichlorodiphenyl sulphone ( DCDPS) and phenolphthalein (PP) . In
order to investigate their chain structures,” C-NMR spectra of these copolymers were recorded . The average sequence
lengths, the degrees of randomness and compositions of the copolymers were calculated from the intensities of three
kinds of signals, which comesponded to the chemical shifis of three kinds of quatemary carbon atoms in
phenolphthalein units in the copolymers. The same results obtained from the three sorts of signals indicated that
except the block copolymer, the degree of randomness of other copolymers was approximate to 1,in other words, these
copolymers were random copolymers.

Key words Phenolphthalein poly (ether ether ketone), " C-NMR, Copolymer



