55 39 %45 9 W owm 4t T Vol.39, No.9
2022 4 9 A FINE CHEMICALS Sept. 2022

MDI FEEHK AR IER R &R H
EEHFIKEZPRNF

x8E, FHAT, 2 OHL 27 Bee R, grE!
(1. PEPIFEBREEMET, WA F5 266071; 2. HEEAERSSERAREEZLEE BEENRS
B TFRL TAES, 1WA T8 266237; 3. bR TTBASERFRTALAF, dLa  100035)

FE: MR G REMRE (MDL) MFFEE @SS S0i i T2 5 556 T MDI-F2EREMTERY
Wit FTIR FIARGE M E TRV T2 REFAEH NCO EAMHRY M E-20 FFAR fEit
E152] T MDI MG R EM G g FTIR . GPC MAEME T B2 T A F it . SR ist ] LA S R )
BC LU PR B e RE RS2 . S5 IRRI, BURAI RN SR . mCAEMAR) « m(TRYN=4 « |, Z AR T
BN 0.6% (AR IS AR Y S i 56, TR . MRTE 4 he FIFFUCERR AR ARBCH] T & 560k
2, AR . $hE LA B R T IREX R A SR ERE . KRB RAA RS WHEE T
FERMEAT e, iR s Bt ERE

KR RS b SRR RERE; MU AENTE; EERRE; A4 BSAER

FESES: TQ630 XEAFRIAES: A XEHS: 1003-5214 (2022) 09-1930-08

Preparation of methylene diphenyl diisocyanate and silicon-oil modified
epoxy resin and its application in magnesium-rich coating
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Abstract: Epoxy resin modified with methylene diphenyl diisocyanate (MDI) and silicone oil was
synthesized by catalyzed copolymerization of E-20 epoxy resin and a prepolymer, which was prepared via
bridging interaction of MDI and hydroxy silicone oil and hold NCO group and confirmed by FTIR and
stability analysis, through a semi-continuous dropping process. Subsequently, the effects of catalyst dosage,
reaction time and reactant ratio on the properties of modified resin were further investigated by FTIR, GPC
and stability analysis. The results showed that the optimal conditions were as follows: m(epoxy resin) :
m(prepolymer)=4 : 1, catalyst dibutyltin dilaurate (DBTDL) of 0.6% (based on the total mass of E-20 and
prepolymer, the same below), and reaction time of 4 h. Moreover, the protective performance of
magnesium-rich coating prepared from the modified epoxy resin on aluminum alloy, conducted by basic
performance test, salt spray test and aging test, demonstrated that the coating exhibited high adhesion,
flexibility, impact resistance, salt spray resistance and aging resistance.
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Fig. 1 Schematic digram of sythesis reactor
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Table 1 Phenomena of different formulations and process systems and the storage stability of obtained prepolymers
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Table 2 Phenomena of the systems with different catalyst dosages and the storage stability of obtained products
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Table 3 Phenomena of the systems with different reactant ratios and the storage stability of obtained products

m(E-20) : o R R
mgﬁﬁ\?é;%) FnE oIt 30d 60 d
1.5:1 B R, BRI 3 d JE I A b R — —
2:1 FREEHAREA G, B, B N wOIEN . B WAL, WiEMrs:  BER
3:1 FREEWAREA W, BUOARER, B N WOEE | B WAL, WiEES: FEMK. Wisk
4:1 FHEIE R, WBHGEW, BiaRE o WHEOEY, Wtk FAERMEK RPN

% 3 AT, BfE R VYIEC IR (TR Y
T ERRAG ), A =4 RS R e e ok i i
4 m(E-20) = m(FERY))=4 : 1IF, SOHA IR ROE I,
0N B I A B 75%010 E-20 AR, HAE
ﬁﬁtﬁﬁﬂﬁlmﬁﬁﬁ? SR, R AR R AR e T
L LT AN 43 AT AN ] B 4 B X e = 4
B, & 3b i m(E-20) : m(FREY)=2: 1 f1 4 : 1
FIPR R TS = 2L A EE R . B 3b B, PRALRES
1 2276 cm ' BRZ R H PI—NCO B g, 7=
Yyrh 5% B AT R RN B—NCO FEH1 . m(E-20) : m(T5
BY=4 : 1 FEFI—NCO FEPERAE M I i 32 I .
W, TAE 3345 em ! BT AG—NH F1—OH WS4 5
JE R A TR A P R R A R T —NCO 3
AT A0, (877 4 h—NCO S A IJ/T\iﬁa"\oGPC
D3R A 1 = R ARG 43 I o A, i — 2R
N7 9 e B e 7 A R ) R I’X‘I 4b 5351k
m(E-20) : m(TRY)=2 : 1 Fl 4 : | (KRR =YY
GPC 43 & LAUABUE . I 4b FIH1, THiRY
FHE ARG, A 8 H T 2 B S Bl b B 28 SR B 25 44 1)
P AR ECPEA BE AR 4> T R R, U R
i, AEXS B A i 2ok, S A VR B
JEPIRT . X Ry, BURY S EM NG 2 ] 2 A
H—NCO FEP R I Z (B RN, P I #  A —
NCO 3 iy 25 F ] LRI £ A8 4 T 3R AR
ST REE, HES YR S B 245 B 5 sg e
%LT%H PP m(E-20) : m(FRY)=4 : 1, WAFHr
SR IR VEROE I, —NCO R HERUR &, il
ﬁ%fém@ﬁ?, SRS A3 R S
224 BHEEMERS AT IR T
1 - 0 R X ek P2 [ m(E-20) ¢
m(FRPN=4 : 1, HEALFIHE 0.6%, KOVHETE 4h)
AT T MM e e . /S 2R B E T E
DA AR 506 1 A B 8 o
Bl S o, A n s s i b o il
T AALRE I RS DL R XU A B B S

AL, IE TS P M Je MDI FIE B ol 2 ) Bl o
UEINER LY

1.4et07 |
1.2e+07 |
1.0e+07

8000000 [
i o, FHURERRR
{im 6000000 - ?fIJ (%ﬁﬂiﬁi)

=N

2000000 -
12 14 16 18
BTIEJ/mlm
Bl5 B R T A
Fig. 5 Total ion flow diagram of the modified product

2.3 HMMMIEE S E SRR R

Oy RE m(E-20) : m(FEY)=2:1. 3:1
41 IRRTSSCPER S, A ek 2 i Ak B )
200 HBER FIUHA Bh R BO ) w BE R, 1, AR
By (75~80 mL/100 g) , HE— oL
TR 2R FR R B I AR 43 3 ( CPVC )R 39.9%~
41.7%,

S CRR[ 151 & SR R AR 45 1, ik
PR &N 45% (AR RR FIEEA SR FUN SEE
FE D) . B A 52.6% . KA Si0, & 1.8%. i
T HE 0.6%., /Da i — A O ERER A5 )
CRFLEE 1 DI IR R BT AR R BT,
el E-20 R4 - 586 R Rl MR S - 5 8RS . % 4
SR AN Tl g T o A U 2 AR PE R

M 4 ATLIAE S, IR SON P A H A 20 i el
A T 1 ) 0 J2 A PERE 22 BIAR K, m(E-20) : m(Til
RYN=4 ¢ 1 Fras oot A g B i i v 2 i b v A
PIELEL, BiE AR R K. 5 E-20 BRE-F
BEWREMLL, FERSEARNE, BEEE,
A L1 S (TR v S S ke =y e o =/ =3
JTH R o, B EARKAR R R R KT o IR AR

XA

58 5 /CPS




+ 1936 ¢ M 4m 4 T FINE CHEMICALS

%39 %

JIB 43 5 R B BRI AT DL RE 2 M B L ) 1
FHBIZE R . A HUEEMES BI—NCO 3 A A HF e/ i i
fb2pd i e B ERAREMIE o, S
B g AR X7 IR G 0 G TR 5 2 M Si—O0—
Si %, MERIERL Si—O—C # X al#55h, Ak
REATCAR I 114 Do 28 v 2 18 P RE 7, 38 B0 P 3 45
BESRACR , RIEHR R R T E A s BE A T
m(E-20) : m(FEYN=2 : 1 F1 3 : 1 Fridek tem g ie
il U A A R 2 Ty, iR B 6H, BN 1T RE, it
i PRI TR, R, BEPIARED H BT A
MR AR A MR S SR, HARFE R R M2k
SEFGUST R PEREIE A& I EC N m(E-20) © m(FR
¥n=4:1
F 4 AFEIR NGB HR 2 FEA R
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