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Synthesis of Ammonium Ferric Phosphate Hydrate by
Solid State Reaction and Its Catalysis Effect to Butyl
Acetate
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Abstact Ammonium ferric phosphate hydrate was prepared with Fe:(S0:)5 and N Hy Hh POs* 12H,0 as
raw materials via solid state reaction at room temperature and PEG—400 as surfactant. The
characteristics results of XRD indicated that the molecular formula of the product was Fes (N H) (PO;
(O H)ows (.333)3( PO (OH)2)3( l2O)s Fes Hxn oo N Om.997 Ps. Synthesis ex periments of butyl acetate were
done used ammonium ferric phosphate hydrate as catalyzer,and application of uniform ex perimental
design as well as data mining technology were applied in the experiments to study effect of the test
factors to yield and to obtain the optimal technical conditions of the experiments, which the test
factors were reaction time, molar ratio of alcohol to acid and amount of catalyzer. The results of
catalysis tests showed that ammonium ferric phosphate hydrate had good catalysis activity, the
optimal technical conditions were reaction time 6h, molar ratio of alcohol to acid 1. 567 1, amount
of catalyzer 1. 73g, and the reaction yield was 98. & at the optimal technical conditions. The work
of this paper showed that ammonium ferric phosphate hydrate had potential for industry application
because it was not only feasible and simple in synthesis technics, but also had good catalysis activity
for synthesis of butyl acetate.
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Table 1 Factors and levels
Fe(SO:);, NHHEEPOs© 12RO, , "
No. A(h) B C(g)
, ( ) —400 1 1 18 0.2
(PEG-400, C. P.),NaOH , (1% 2 2 L5 0.4
3 3 1.3 0.6
)° 4 3.5 1.2 0.8
Rigaku( )D/Max-2500V X 5 4 L0 1.0
6 4.5 0. 83 1.2
(Cufe > o 7 5 077 1.4
10. 00/70. 00/0. 02/0. 125, A = 1. 54056 4, 40 8 5.5 0. 67 1.6
9 6 0. 56 2.0
kV /200 m A),
12 2
12, Fex Table 2 The experimental program of uniform design and
(SOs)3 59. 98¢ (0. 15 mol), N H: L POs 34. 51 g( 0. 30 resul ts
mol) N 2 o F@( 504)3 10 No. A(h) B C(g) Y (% )
PEG-400, 10 min, 1 3 0.77 2.0 91. 60
2 4.5 .2 .6 87.02
L5 ml , 30 min 4 2 0. 67 L2 78.53
§C 5 4 1 1.0 87.51
’ 5h 7 6 5.5 1.5 0.8 90. 45
12 h , 5 7 1.0 0.56 0.6 57.06
9 8 3.5 0.83 0. 4 73.85
° > 3ml 1200 9 5 1.3 0.2 58.37
2h, o XRD ,
XRD ( 1) XRD 1.4
( PDR# 83- 1496) . 2 ,
Fe (NH:) ( PO3 (OH)o.666 Oo.333 )3 0. 10 mol , B
(PO2(OH)2)3( FeO)6 Fes Hes.008 N O20.997 B , C \ 140C |
A )
13 5 5
0. 10 mol, 3, o ,
) (AN (B, ,
) (C)3 ) (Y) ( 2)
) ) CaClZ 2 s
[13] [14,15] 2
1 2 MgSOs . , 124~ 126C ,
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Fg. 2 IR spectrum of estenfy product
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Y= 86.9024- 19.9710< (C - 1.0222)°+
1. 1050X (4 - 3.8333)° + 27.8745X (C -
1 0222)°+ 5. 153X (B - LO70)< (C- 1 0222),

(D
Bo= 86.9024 ( ), F =
607. 30( F ),R = 0.9992( ), S =
0. 8319( ), Fo= 2.0(F )
F : Fir= 312.8,F>= 1145,F:= 1206,
Fi= 7.243 F \ 3
= 0.01 F , 4
T= 003 F ,
2.2

[14]

A= 6.0,B= 1.56,C= 173,Y=
99. 81
23

. (D)

Y= 885686+ 1. 1050< (A4 - 3.8333)°, (2
Y= 980212+ 3.6474< (B- 1.070), (3)
Y= 98 1422+ 2 5250< (C- 1.0222) -
19.9710X (C - 1.0222)% + 27.8745X (C -
1. 0222)°. (4)
[15] ) (2) (3} (4)
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Fig- 3 Effect of reaction time to esterification yield
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Fg.5 Effect of amount of catalyzer to esterification yield
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Fig. 6  Contour map of esterfication yield formed from

molarratio of aleoh ol to acid and amount of catalyzer interaction
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