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Abstract Melamine octamolybdate MOM  was prepared using melamine MA  and ammonium
heptamolybdate AHM  as starting materials. The preparation procedure is as follows. Add 1 kg MA and
1.5 kg conc. hydrochloric acid to 1 L water and heat the mixture to obtain a clear solution A. At the
same time dissolve 2.2 kg AHM in hot water to obtain solution B. Addition of solution B into solution
A gives MOM as white powder in >95% yield. Molecular structure of MOM was identified by FTIR

TGA XPS techniques and elementary analysis. The flame retardant synergism of MOM with melamine
polyphosphate MPP  in polyamide 6 PA6 and the smoke suppression of MOM in polypropylene PP

were measured. Experimental results show that the limiting oxygen index LOI of PA6 flame — retarded
by 25% mass fraction based on PA6 of MPP is only 29. 6 and its UL94 flame retardancy reaches V
-1 grade. But addition of 2. 0% mass fraction of MOM to MPP can considerably improve the
efficiency of MPP resulting in the LOI and UL94V grade of 35.3 and V —0 grade respectively for the
flame-retarded PA6. In addition 1% mass fraction of MOM can decrease the maximum smoke density

afterglow of PP by a factor of 50%.
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2.1.1 2.1.3
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100 1 MOM
0.8 Table 1 Elementary analysis of MOM
F0.6 ~ /%
& soT Ec: . w C wH w N w0 w Mo
= 04 T
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Fig. 1 TGA and DTG of MOM
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2 PA6  LOI  UL94V 4 MOM PP
Table 2 Limiting oxygen index and UL94V flame retardancy of Table 4 Smoke suppression effect afterglow of MOM in PP
flame retardant PA6 w MOM /%
w w LOI ALOL/1w 0 478.0
/% /% sq® UL EFF®
1 226.5
MPP 0 0 24.4 -
2 210.6
5 0.775 20.4 -5.16 PP MOM
4 204.5
10 1.550 22.5 -1.23
6 294.0
15 2.325 24.0 V-2 -0.17
8 340.4
20 3.100 26.3 V-2 0.61
25 3.875 29.6 V-1 1.34
MPP + - PP 1% MOM
®
MOM 10 +2° 1.550 25.4 V-2 0.65 50%
15+2 2.325 26.3 V-1 0.82 27 PVC AOM PVC
20 +2 3.100 31.4 V-1 2.26
25 +2 3.875 353 V-0 2.81 1% ~5% AOM 20% ~
30 +2 4.650 39.5 V-0 3.25 40% 5
LOI
. 5 AOM PVC
®@ EFF
® Table 5 Smoke suppression effect afterglow of AOM in
MPP MOM rigid PVC
(D/%
AOM /%
2 MPP PA6 MPP “ PVC PVC
<5% 100 0 7.8 7.4
@
PA6 0.5 6.4 18
0.7 4.9 34
LOI EFF MPP L0 5.0 24
25% PA6 LOI 29. 6% 1.3 4.9 34
UL94V -1 MOM MPP 2.5 5.1 35 4.8 35
2. 0% MOM 5.0 4.7 40 4.2 43
MPP  MOM 27%  PA @©  Arapahoe
LOI 35.3% UL94V -0 /
@
MPP  PA6 4 5
PA6 MOM MPP 5%
4 MOM
MPP + MOM PA6 PP
EFF
3.25 MOM
2
3% 600 °C 55%
3 EFF
Table 3 EFF data of several intumescent flame retardants
®
APP/PER  APP/MA  APP/PER/MA APP/SpinflamMF82  EADP  Exolit IFR 23P MPP/MOM PP
EFF 1.7 0.92 2.4 3.0 2.1 3.5 3.25
(DAPP PER Spinflam MF82  Exolit IFR 23P
EADP 3
2.3 MOM PP 1 MA AHM MOM
MOM PP FTIR TGA XPS
4 2 PA6 25% MPP
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