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BEASYHMISEBRUAREMIMAEE. NEMESEHRTHEANE: (1) @Y
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JREWT 60 —90 TS, LM IRC HE—RIAKCEZHRBEE, U
FMEAZEA (BSA) Ro—BEEHK (CMP) XiREWEMN LS. SdHekeH#ag
THE. ATHEBEAR—TREBERNFHSBEHER, AMIESHERSLKE L TH
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Tab.1 Characterization of aromatic tetraketones

Ar tl . 1 1 1<¥(9,
omatic Chemical stracture Melting point  Elemental analysis*(%)
tetraketone (T) C u a

U 68.14 3.20 13.36

—@ o0 ° ﬂQCI
C_C BITB (g33) (.06) (13.45)
2 3 5 |
1l (}— —@_J_@ do—oay B 32
(78.08) (4.02)

* Theoretical values in parenthesis
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Fig.1 IR Spectrum of PPQ—1
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Fig.2 IR Spectrum of PPQ—1I

Tab.2 Characterization of PPQ—I and PPQ-1II

Tensile strength Elemental analysis® (%)

Polymer '’ @/g)  TE(T)
£ kg/emd) c H N a

73.13 3.29 8.01 10.40

PPQI 1.03 341 1t (73.58) (3.23)  ®8.17)  (10.34)

PPQ-II 1.31 318 1312 80.87 413 891 -
' 81.80) (3.92)  (9.08)

(1) %ian: 0.5% in cresol at 30 C; (2) T,: Determined by DSC, the rate of heating at 10 Tf/min;
(3) Theoretical values in parenthesis
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RIRAR AR k. HSEFABRBEM (TGA) WERSYN I BEE; £
300 CEAREN AR RE A RBNREVHRREEETT EE, MBENTE 3
KBEREY PPQ - 17 PPQ - I RAA R RNmAYE, MAMNTERPIHRERN
KEAMRERE-1,2,4- =%, GENEHAWT:

Tab.3 Decomposition temperature and isothermal aging of PPQ—1 and PPQ-1I

@)
Polymer pDT (T) 300¢ Ref.
50h 100h 150h 200h

PPQ-1I 518 2.26 4.76 7.92 11.96
PPQ-1I 528 . 3.98 8.39 12.70
PPT- I 436 4.46 8.74 13.47 17.04 [1
PPT-1I 430 3.93 9.21 13.49 17.86 [1

(1) PDT were determined by TGA. the rate of heating at 6 C/min; (2) In air» wt. loss %

AESHTR PPT - 1#1 PPT— I 02 400 T ERF BB MHRKEHR G
TPPQ-IMPPQ-II, XWABREYAERBEMRTH=EMESR, HERTER: -
REWTTHARMESHORRFER, WFET PPQ-1# PPQ- RRRE gz

riOL % 5 PPT—T#1 PPT - Il 26 ‘@‘(OI m . BABREE
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BRTFR—FiE, KERER, @ (B) BREFER, HERFRLBIOKER AT
ERIFAEL2LTR—FE KEBREST (A); £ A5 B) #, AETH
D=4 P TS 5HKIE, SMEEREFLEYAE A SP2 LBl #8— i RRen
AT LHE. (B) PAEMREBMIEF, MW (A) FREFEH, HTFHERN
AARRETEHIR LEYRINETRE, EIRAGEEXLE, AEHTR
HFMEH, AMEELESEMNEL FFUREY PPQ-1/M PPQ-1I 5 PPT-1
MPPT-IIAL, BTRARMFPHEERETHREREHNAR, EREZHE HE
EREHRT ERER.
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(2) # 5% E &R PPQ—1 (n,, % 1.29dl/g) FPPQ-II (% 1.27d/g),
S BISHAEERI L, T 21— 25T, WY 40— 60% WIRHFHE 6 MME. BT
IR E et MR AR T, WG T 2B PR TR, W
MERBE ARG, BT 1000, DKEAMERNLKELE (F). I BSA

(MW 68,000, 0. 1% KE#H) M 120 .
CMP (MW 25,000, 0. 1% 7 % %) ool .
WERHBEE (R), TRBERF. =
REMHHEFESXE [12] MFE. #H R
FHBEMHS (1) RE, BBHEY § L
BEAEAMHAGHOBBER, X—E5o %
FEEEMKSFRERGE. & 2 o
g PPQ—1/1 PPQ—-1TI 53 fh % ol
KRS A, hR—FRIEES 75 2
H, ZESEEERRREMRILN, B M 5 —
Fﬁ"&’@&%ﬁﬂ‘]&ﬂz, W%B{lﬁﬁﬁfﬁ}tﬂi Fig.3 Relation of flux and goiatcl)ream)cnl lemperature’
THRMRRERE R4 STIHR of PPQ—-1 and PPQ—-1I UF membrane
Ab P i} ] 45 98 BE o R BB P A I R W Heat-treatment PPQ—1: x1h; O 2h
SEREEF R, BEAALIE E)FR B time PPQ-1I: @1h; A 2h
Tab.4 Performances of PPQ—1 UF membrane*
::;::ﬁé) 60 | 70 80 9%
Hea;fg“)em 12 3 12 3 P2 3 1 2
F (ml/cm’ h) 111.4 8.0 77.1 942 60.0 342 68.6 Sl.4 279 457 8.6
Roe) BSA 57.63 98.79 98.24 94.27 96.37 96.33 99.00 98.71 — 98.53 —
°" cMmP —  68.37 807 — 7174 90.58 66.34 88.68 — 85.16 —

* Solid content of polymer: 5%; Evaporation time at ambient temperature: 6h

Tab.5 Performances of PPQ—1 UF membrane*

Heat-treatment

70 80 90
temperature (C ) %
Heat-treatment
1 1 2 3 2 i 2
time (h) 23 !
F (m]/cmzh) 97.1 85.7 69.7 82.7 54.2 27.4 62.4 25.7 28.5 6.9
R(%) BSA 64.42 85.77 98.82 90.34 96.97 97.67 99.41 9798 98.55 —
0

CMP - - — — 7817 90.15 66.38 74.04 87.4 —

* Solid content of polymer: 5%; Evaporation time at ambient temperature: 6h
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Fig.4 SEM Photographs of PPQ—1 UF membrane
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SYNTHESES AND CHARACTERIZATION OF
POLYPHENYLQUINOXALINES CONTAINING
BENZOFURAN RING

XING Lanmin, BAI Luna, LU Fengcat
Unstitute of Chemistry, Academia Sinica- Beijing, 100080)

ABSTRACT

Two novel polyphenylquinoxalines, PPQ-1 and PPQ-II, containing
benzofuran ring in the main chain were prepared by the reactions of 2—P
(P ' chlorophenylglyoxalyl) phenyl — 5— (P — chlorophenylglyoxalyl) benzofuran or
2—( P —phenylglyoxalyl) phenyl— 5— phenylglyoxalyl benzofuran, which were
synthesized in our previous work, with 3,3 ’, 4,4 ’—tetraaminodiphenyl ether,
respectively. Properties of the polymers in the form of segmental film were charac
terized by TGA, DSC, tensile strength, elemental analysis and IR spectroscopy.
Experimental results showed that the polymers exhibited good thermo — oxidative
stability and 4cnsile strength at room temperature. Decomposition temperatures of
the polymers were all above 500 T according to the TGA results. The tensile
strengths were higher than 1000 kg/cm® and the 7', values were greater than that
of the PPQ without any benzofuran ring in the molecular structure.

It was found that the polymers can be used as membrane materials. Hence
the ultrafiltration (UF) membranes prepared from the polymers by a phase inver
sion method are also reported in this paper. The retention character of PPQ—1
and PPQ-1II UF membrane may be quantitatively determined by ball standard
matter, such as Bovine serum albumin (BSA) and Chymotrypsinum ( CMP).
Due to the fact that PPQ—1 obtained by using 2—P (P '~ chlorophenylglyoxalyl)
Phenyl - 5 — (P — chlorophenylglyoxalyl) benzofuran as one of monomers contains
not only benzofuran ring in the main chain but also chloro—atom in the side
chain, the flux of UF membrane made from PPQ-—1I is higher than that of
PPQ-IIL

The morphological structures of section of PPQ—1 UF membrane have been
observed by SEM.

Key words Aromatic tetraketone, Benzofuran, Polyphenylquinoxaline,
Ultrafiltration membrane, Flux, Retention





