114 5 48 4,5 2 1] T & % B N A Vol.48, No.2
2020 4F 2 J1 ENGINEERING PLASTICS APPLICATION Feb. 2020

doi:10.3969/j.issn.1001-3539.2020.02.022

— st — R PRI RO & S H M RE

WA, S R
(HTCABZRAL: s R M BEARR AT PR =) L WFI5% 314100)

HE KRR —F k& —FF P-N & FL¥ 7] £ 8k vk (PPAP), vh H,PO, A= TRk A RAtHE, HPO, 3B 4&
TR AEBKE R, &R BEHRE 5 T Kokde B ) & RABR k%, ) & —FF P-N % PPAP, &R T & 712, A
FAAGE vt B I S R R AR SR E  EH . BAE AR T MR BRI kR, BT A E AT AT R PPAP 09 AR T M
Befr R RPEAE, 45 R A, PPAP 891 %s 5 MR JE A 291.52°C, L S4R & 4 15.4%., ¥ Fr4) &4 PPAP & A e ok 4F
(GF) 3473% PP #, PP/ GF &4 8 & A MR X 5] V-0 4, IR A IS H3E nF) 28.45%, LK AL A B S, A
PR R AN, 52 PPAP 69 PP/ GF &M At e 1db 52 fa] L R ok 0 ob £ 38 AT W 5% 446 PP/ GF AL&#
T B, B ol BB e by SR K AT BT A,

KR RARBRIR% ; B — RUH B R A 5 B PR

FESES: TQ251.3 XEEFRIAFG: A X EHE: 1001-3539(2020)02-0114-05

Preparation and Properties of A Phosphorus-Nitrogen Flame Retardant
Zeng Qian, Zhuang Yan, LiJinyu
(Xusen Non-halogen Smoke Suppressing Fire Retardants Co. Ltd., Jiaxing~ 314100, China)

Abstract : Halogen free nitrogen-phosphorous flame retardants piperazine pyrophosphate (PPAP) were prepared by one-step
method. H;PO, and anhydrous piperazine were used as raw-materials, H,PO, dehydration reaction under high temperature condi-
tions, pyrophosphoric acid was formed, and piperazine. pyrophosphate was prepared by reacting pyrophosphoric acid with anhydrous
piperazine to prepare a P-N-based PPAP. The synthesis process is simple and convenient. The structure of the synthesized product
was characterized by Fourier transform. infrared spectroscopy (FTIR), and it was confirmed that the synthesized product was pip-
erazine pyrophosphate. The thermal stability and char forming properties of PPAP were studied by thermogravimetric analysis. The
results show that the initial decomposition temperature of PPAP is 291.52°C and the quatility retention is 15.4%. The prepared PPAP
is applied to glass fiber reinforced PP. The vertical burning of PP / GF compoiste UL 94 reaches V-0 level, the LOI increases to
28.45%, and the flame retardant performance is significantly improved. The mechanical properties show that the tensile strength,
notched impact and flexural strength of PP/ GF dope with PPAP are lower than those of pure PP /GF, and the flexural modulus and
elongation at break are increased.

Keywords : piperazine pyrophosphate ; nitrogen-phosphorous flame retardants halogen ; free flame retardants
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