5 49 % 5 8 ) T & % B N A Vol.49, No.8

2021 8 H ENGINEERING PLASTICS APPLICATION Aug. 2021 37

d0i:10.3969/j.issn.1001-3539.2021.08.007

2B EML A Y & X H I S M s Ry 1 RE

DA =W REE L ERE L EEL LVESE L NEE L HRE T, ER
(1 WA B PR R BRI 528333 5 2. ARSEALRHTPRFHICHTIRA T I A A5E 5230005 3. I RRHIFRRATIAR ™M 510000)

WE: A CEABBR A 0 iH & T TAA M =B A (EDE), R AE 5t % He 4o 4h 0% (FTIR) &AL
T EDE #2543, JF8IE T 9,10- =& -9- A2 -10- B2 3E -10 £k 4h (DOPO) & M3k M S (DOPO-EP) 5 EDE #)
BB it 42, 41 4 T EDE B 1L 45 DOPO M 2R A A5 (EDE-DOPO-EP), % #7 lu45 T 43R At ig . DOPO-EP #»
EDE-DOPO-EP E|4t4 9 FLMA M6 & WM | ) sk Fe 8 M gk, 2R FTIR F=424% & 1 24445 (SEM) &+ 7% 5 49
LEM T AT AT, SRR, /£ 80°CEML 2 h 7T VA Tk EDE-DOPO-EP # ] 4% ; % EDE ¢ A& 23.04 4 ( 5%
JRE o # A 3.07%) B, EDE-DOPO-EP # FL A48 4035 2 30.5%, & A MR LK 5 2854 3] UL 94 V-0 & ; EDE-DOPO-
EP A RAF69& oAb, £ K 200 ~ 800 nm WA T Lh IR AN Ag Bl L4 5 58 5 69 80%~ 90% ; & 46 3R At g Bl 1L
#yAa¥k, EDE-DOPO-EP #) 77 52 ML 48 T K@ B AR ST 400, %6 o f i85 & T 9 2,42 600°C A= 800°C #% 7%, % % 5 31
M 2.1% F= 0.9% 32 % 5] 23.4% #= 12.0% ;FTIR 4= SEM 5% % #9 27 % % ,EDE-DOPO-EP #% % T H m. T # % #) p—
O—C A P=0 W45 #M , R T BEF 6 R E , ANMmIEH T MR,

KR : FREAM R 9,10- =5 -9- A& -10- BEZIE -10 Aty ; 45 B LA AAE LR FLUKALIE

FESES: TQ314.248  XEAFRIRA: A XEZHKS: 1001-3539(2021)08-0037-06

Preparation of Curing Agent Containing Phosphine and Properties of It Flame Retardant Epoxy Resin
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Abstract : The ethyl diamine curing agent containing phosphine (EDE) was prepared by ethylphosphonous dichloride and eth-
ylenediamine, and the structure of EDE was characterized by Fourier transform infrared spectroscopy (FTIR), the reaction routine of
EDE and 9, 10-Dihydro-9-oxa-10-phosphaphenanthrene-10-oxide (DOPO) modified epoxy resin (DOPO-EP) was tracked by FTIR.
The DOPO-EP cured by EDE (EDE-DOPO-EP) was prepared. The flame retardant properties, transparency, mechanical properties
and thermal stability of cured pure epoxy resin, DOPO-EP and EDE-DOPO-EP were characterized. The molecular structure and
morphology of residual char were analyzed by FTIR and scanning electron microscopy (SEM). It is found that it cured completely
after heated at 80°C for 2 hours for EDE-DOPO-EP. The limit oxygen index value of EDE-DOPO-EP is 30.5%, and the flame retar-
dant grade of vertical combustion reaches UL 94 V-0, when the content of EDE is 23.04 phr (mass fraction of P is 3.07%). EDE-
DOPO-EP has good transparence and it can keep 80%-90% of the transmittance of cured pure epoxy resin at the wavelength of
200-800 nm. Compared with cured pure epoxy resin, the decrease of the mechanical properties of EDE-DOPO-EP are relatively
little, the initial degradation temperature decreases obviously but the carbon residue rate at 600°C and 800°C increase from 2.1% and
0.9% to 23.4% and 12.0% respectively. The analysis of residual char characterized by FTIR and SEM illustrates that more P—O—
C and P=0 bonds during combustion are formed in the residual char of EDE-DOPO-EP, and more compact char layer is formed to
improve the flame retardant properties.

Keywords : epoxy resin ; 9, 10-Dihydro-9-oxa-10-phosphaphenanthrene-10-oxide ; curing agent containing phosphine ; intrin-
sic flame retardant ; flame retardant mechanism
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