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Scheme 1  Hydrolysis reaction equation of PPENK
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Table 1 The FT IR chemical assignments of the hydrolyzates
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8
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HPPENKc o 20F
B
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000 7000 1000 Reaction time (h)
-1
Wavenumber (em™) Fig.3 Relationship of nitrile group conversion ratio and hydrolysis
Fig.1 The FT IR spectra of HPPENKa, HPPENKb and time

HPPENKc ( KBr method j sample: KBr=1:150)
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Fig.2 The 'H-NMR spectrum of HPPENK
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M2 M BB AT (0-~1 NEERSR, G
B(1~3.5 h)WERE.
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Fig.4 DSC analysis of hydrolyzates at different time
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Fig.5 TGA analysis of hydrolyzates at different time
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BEA R, A ERERTRER, X2H TRE,
Bl 22 114 1 A {8 15 HPPENK # JE 4T85 18] ¥ E AT
FAAHE(NEE) WAERRKE BE—E8E
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%, SR K ERFE MK . {2 HPPENK FIfER &R
ARMER R RS, B FHROREMBLEEATEN
-4 [k 3T IR A R TR R AT IR BB IS A
PEEERR T

Table 2 The Thermal Stability of PPENK and HPPENK

Polymer r.(co* Tse (C)® T (C)°

279
2835
288
290

510
464
amn
454

PPENK
HPPENKa
HPPENKb
HPPENKe

490
386
374
383

* From DSC measurements conducted at & rate of 10 K/min in nitrogen;
b Temperature for 5% weight loss in nitrogen, heating rate of 20 K/min;
mpe

* Temperature for 10% weight loss in nitrogen , heating rate of 20 K/min
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Fig. 6

conversion ratic of PPENK in different NaOH concentration

Relationship between reaction time and nitrile

EENENKEMES BEET.
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L .
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B AN, YRR SR 93.82% 5, KR
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ANT 20.9°, BARE 5| A{ff HPPENK BR R 37K
A IR .
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ERAFHE RFE3.
2.7 RSEEHREEE
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fem 7k 4 Bk, 5 BB 1 AR b o LI B A A
.G R, kAR ERE KR Y
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Table 3 Solubility of PPENK and HPPENK {at room temperature)*

Solvent NMP DMAc DMF

DMS0 6 mol/L NaOH Chloroform  Sulfolane Hexane

FPENK + +
HPPENKa(55.82% )" +
HPPENKb(78.23% } +

+

HPPENKc(93.82% )

+ + H H

+
+
+

H H K K
 OH K+
+ 4+ + B

Solvent

Pyridine THF TCE Chlerobenzene

PPENK - -
HPPENKa (55.82%) - _
HPPENKb(78.23% ) - -
HPPENKc(93.82% ) - -

+ + o+ o+
1
1
i

* + Dissolve completely, = Part is dissolved, — Undissolved;” The conversion of hydrolysis of CN groups

4% B BT, PPENK W5 53 F # O MR FE Wit
S48 S5 L B F BN A IR B B R TT B AR A
WY T I REERERFER. SR
R FEA I WP B R R T AT, BB =Y v B
ERAR, K PEREERN 2 mol/L R4 T RAE
BEAE X008 . 25 BRI IR AE 2% 120°C . A DMAc fE 24

BRAERERYE, N EFOEBREE TR, M
B SRR R, MR ER LR 93.82% 0,
EYRERKEMA LD 54.4°, Ik PPENK IR I
KB AW /NT 20.9°. % TF 3 FrsER BB K2
Bk # B E 4K X & HPPENKc > HPPENKb >

HPPENKa, #:+p HPPENK: K> H A BB E, 30 X

R A SE g n) e X BB B A F) . W B B AT P ot BUUTIE .
B Y8 R EBE A KB AR, 5t DMAc,3F T R, NaOH -
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HYDROPHILIC MODIFICATION OF POLY(PHTHALAZINONE ETHER
NITRILE KETONE)S CONTAINING HETEROCYCLE MOIETY

LIU Zhiyong" *, WANG Jinyan', YAN Qingling', KOU Yan', JIAN Xigao'
(' Department of Polymer Science , School of Chemisiry Engineering , Dalian University of Technology, Dalian 116012)
( School of Chemistry Engineering , Shihezi University, Shiheri 832003)

Abstract Poly{ phthalazinone ether nitrile ketone)s (PPENK) modified #ia hydrolysis of cyano groups with NaOH
was studied in order to find a hydrophilic resin applicable to heat-resistant waterbome coatings . The propeties of
hydrolyzates, HPPENKa (0.5 h), HPPENKb (1.5 h) and HPPENKec (3.5 h), were measured by differential
scanning calorimetry ( DSC) , thermogravimetric analysis ( TGA), contact angle (water) and solubility . The results
indicated that the nitrile conversion ratio and 7, of hydrolyzates increased whereas the weight loss ratio of HPPENK
decreased as hydrolysis time was prolonged. As expected , the hydrophilicity of HPPENK was improved greatly, e. g.
when CN conversion ratio was 93.829 ,the water contact angles was decreased from 75.3° of PPENK to 54.4° of
HPPENK. By studying the effect of the reaction co-solvents, reaction temperature and NaOH concentration on
hydrolysis, the optimal synthetic technology was found to be reaction at 120°C with 6 mol/L NaOH solution and
DMAc as co-solvent. Aqueous dispersions based on three modified resins were prepared and their storable stability
were listed as follows; HPPENKc > HPPENKD > HPPENKa. Especially, the deposition of HPPENKc dispersion was
not found after more than 30 days.The structures of hydrolyzates were characterized by FT IR, H-NMR.

Key words Poly( phthalazinone ether nitrile ketone)s, Hydrophilic modification, Waterborne coatings



