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Abstract :Researches on phosphorus recoveries from NaH, PO, and ( NaPO;) ,(n >2) after ignition at te mperature from
150 C to 550 C with auxiliary , such as MgSO,, Mg( NO;),, MgCl,, MgAc,, CaCl, and so on, were finished. It was
found that the phosphorus can not be completely recovered when NaH,PO, or ( NaPO;) ,(n >2) was ignited together
with MgS Oy at routine ashing te mperature (500 C) with the final mixture extracted with 0.2 mol/ L HCI at 80 C for
0.5h. In contrast, MgCl, , MgAc, , Mg( NO;), and CaCl, can all make the phosphorus recoveries completely . MgCl,( or
MgAc,) rather than MgSO, in the research was suggested. To be utilized as ashing auxiliary in the phosphorus determi-
nation with ignition method. Although Mg( NOs), is a highly effective auxiliary , yet danger of explosion, toxicity of ni-
trogen dioxide and more manipulation steps may impede its widespread utilization .
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, , , 300C
25%. NaH,PO, 100 C
1 120 C , NaH,PO; NaCl
1.1 120 C , 86.3 %,
( NaH,PO, 100°C R 90.7 % ;
*2H,0) (( NaPOy),, n 22) MgCl,  Mg( NOy), .
1000mL, 0.29  0.40mmol/ L, : NaH,PO, 100°C
1 mL , , .@ 150 C
10 ( AR) 550°C,
, ( NaCl) . 15min, MgCl, . Mg( NO;), .CaCl, -NaAc
( Na,SO;) . ( NaNOy) . 100 % .
( NaNO,) . (KQ) . (KNO;) ’
/ (NaAc/ HAc;pH=4.7) ;
( MgCl,* 6H,0) . ( MgSO,* 7H,0) . , 500C  ,Mg(Ac),  Ca(NGy),
( Mg (NO )2 * 6HLO)- 250"C~400°C100%'® Mg:(?z/;~
( Mg( Ac),) ( CaCl,) - ’
70 %, ; 450 C
(Ca( NOs),*4H,0) . , , (1.
0.2 mol/ L, L@ NaCl . Na,S O,
0.1 mol/ L. Kcl, 200 ~ 500 C |
1.2 50 %. B NaH,PO, NaCl  Mg( NOy),
1mL ( 10mL ; 500 C 7
100 ~ 300 mg ;30 ~50mg 5 7 NaCl
) 30mm X 50 mm (21, 7
I'mL ) , 5 min
(95°C) ; ; , 31.6 %;
( ylomL, 80T 0.5h 48h ,
Ih; ; 2, 62.8%. :
100mL, 50mL Mg Cl, Mg( NOy), ,
(9 (50 mm ). ,
10 Mg (Cl, ,
3 ; NaCl
, ( ,
)
, 0.2 mol/L 80 C
2.1 0.5h, 2. O]
NaH, PO, , ;
, 0.2 mol/L HCl 80C 35%. @ 200 C , MgCl, .
0.5h, 1 Mg( NO;), CaCl, ( 3).
® , 150°C  550°C, 150 C ,
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1 NaH,PO,

D/ o

Table 1  Phosphorus recovery after ignition of NaH, PO, with addition of different assistants under different ignition te mperature

/C
150 200 250 300 350 400 450 500 500( 1) 550
- 43.6 39.5 25.7 21.3 19.1 21.7 18.0 16.4 99.6 15.7
-2 - - - - 3.5 - - - - -
NaCl 64.7 32.4 24.3 15.9 17.5 18.9 20.5 31.6 100.0 50.1
NaCI? - - 2.5 - 6.0 - - 26.0 - -
Na,S O, - 41.0 34.9 30.8 29.9 32.4 29.1 31.6 - 28.3
KCl 65.7 - 26.6 15.9 15.2 19.0 40.0 - - 68.5
NaNO; - 20.3 16.5 15.6 45.6 44.1 88.7 99.2 - 99.6
NaNO, 100.4 100.5 - 100.6 - 100.0 - 100.0 - 99.7
NaAC - 97.5 100.7 - 100.8 - 101.3 - - 99.8
Mg( Ac) , - - - - - - - 99.5 - -
MgCl, 99.2 100.3 100.6 100.5 100.5 100. 4 100.0 100.3 100.3 100.1
Mg Cl,? 99.8 99.3 99.5
MgS O, 87.7 89.1 68.0 69.4 67.1 69.1 89.8 88.1 - 94.8
CaCl, 100.6 100. 6 - 99.6 - 100.3 - 99.5 - 98.5
Ca( NO3) , - - - - - - - 100.2 - -
Mg( NO;) , 100.5 100.2 100.3 100.5 100. 4 100.2 100.0 100.1 100.2 100.2
1) Na,HPO, , 0.2 mol/ L HCI 80 C 0.5h 2) 25C 15min  3) 500 C
0.2mol/ L HCI (0.5h)
100 [ ¥—d—o—a—o—*—o—n—% e 100 M & a a a a
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(0.2 mol/L 80 C 0.5h) ( NaH,PO, 500 C ,
Fig.1  Changes of P recoveries from standard P compound 0.2 mol/L HCl 80T 0.5h,
( NaH,PO,) with addition of different auxiliaries )
with different ashing te mperature Fig.2  Effects of color development
time of phosphomolybdenum blue solution on P
Mg( NO), 93.6 %. recoveries from NaH,PO,
, 500°C ,Mg( Ac), Ca( NO3), , NaCl ~ MgSO,
100 % . ® MgSO; , ,
, s Mg( NO;),
550 C ( Mg Cl, ;
94 %) . @NaCl . Na,SO, . NaAc . KCl NaNO, 500 C , 0.2 mol/L
, 50%. ® (115C ~120°C) 0.5h,
500C R 100 %, ,
17.7h 2 , Nad
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2 (NaPQy), n2>2 D/ %

Table 2 Phosphorus recovery after ignition of ( NaPO;) n n 22 with addition of different assistants under different ignition te mperature

/ C
150 200 250 300 350 400 450 500 500( 1)»  500(1H)»  550°C
- 30.9 28.0 29.2 30.9 31.4 26.3 20.7 19.5 35.5 98.9 20.9
) - 5.9 2.5 - 6.6 2.6 2.4 2.9 - - -
NaCl 21.2 21.4 18.9 - 22.1 19.8 20.5 21.4 29.7 99.6 48.3
NaCI? - - 4.0 - 5.1 3.1 3.1 5.2 - - -
Na,S O, 32.8 24.6 25.4 25.3 - 19.8 18.3 - - - 31.2
KCl - 20.3 24.8 23.2 25.1 19.8 22.0 - - - 56.6
NaNO; 24.1 20.5 18.3 - 17.8 18.6 - 98.3 - - 99.7
NaNO, - 12.7 13.2 - 21.2 20.0 16.4 52.4 - - 53.4
NaAC - - - - - - - 42.6 - - -
Mg( Ac) » - - - - - - - 98.9 - -
MgCl, 80.6 99.0 97.6 97.5 99.8 100.2 99.7 99.8 100.2 100.5 99.2
Mg Cl,? - 100.5 - - 97.5 99.7 97.5 97.5 - - 98.0
MgS O, - 61.0 63.6 65.9 66.3 64.6 82.2 82.9 86.1 100.0 93.8
Ca(Cl, - - - 95.9 97.5 97.5 100.0 100.0 100.0 100.2 100.5
Ca( NO3) , - - - - - - - 99.3 99.9 100.3 -
Mg( NOs) , 93.6 100.2 99.2 97.9 99.2 100.2 100.8 100. 4 100. 4 100.3 99.3
1) 0.2 mol/L HCl 80 °C 0.5h 2) 25°C 15min  3) 17.7h
4)500 C 0.2 mol/ L HCI
2.2
NaH, PO, 100 C 120°C 100 ¢ Ay s TR
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120°C 0 . . —a— AT
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> 80 C. ( 0.2mol/ L 80 C 0.5h)
95C L, Fig .3 Changes of P recoveries from standard P compound
KH2PO4 120 C ((NaPOs) , n >2) with addition of different
o auxiliaries with different ashing te mperature
KH,PO, NaCl , 120C , g emp
94.3 %
’ NaH2P04 ( NaPO3) n MgSO4
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S ’ 500 C , 0.2 mol/LHCI 80T
[9] F
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100mL ImL 4.5mol/L  H,SO,.
, ( )
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NazHPO4 sKH2P04 \Na4P207 \CaHPO4 Mg( NO3)2 .
dATP 300 C .
( Na, HP O, NaH, POy) (dATP) s
" MgS O, : MgS O, MgCl,
Solérzano & , (450°C ~5507C)
Sharp'* NaH,PO, .Na, HPO, = KH,PO, [2] ,
100 %, Andersen’ '’ AsPila[11 ]
, 0.75 mol/L HCI 80T (550 C) ,
20 min
; ; 95 % ~ : [2.8] :
105 % 100 %, ,
MgCl, > MgS O, Mg(l,
MgS O, . NaH,PO, . ,
B Naz HPO4 N KH2PO4 N
Nay P, O; .\CaHPO;, AMP .dATP 3 MgCl, Mg(NGQy),
1,6 , Mg Cl, , Y
« Table 3 Comparison of concentrations of total phosphorus in
s MgC12
different natural samples using MgCl, high-te mperature oxidation
N MgSO4 . s . . .
method and Mg( NOy), high-te mperature oxidation method
Mg( Ac)» ,
Mg( Ac) , MgCl, Mg( NO;)
N CaC12 Ca( NO3)2
/ mol* L~ 1.10 £0.04 1.11 £0.03
’ / mole L~ 3.05%0.10 3.13%0.14
’ CaSO, ! % 0.011 0.011
, CaSO, s ! % 0.161 £0.004 0.164
/ mole L~ 0.606 £0.027 0.612%0.020
/ % 0.379%0.012 0.383 *£0.014
» Mg( NO;), /% 0.708 £0.025  0.701 £0.019
, [8] h
Mg( NG;3), ;
- Mg((NGs)> Aspilal . 1 mol/L
NG, > Cembella g 14 ~18h;
[7]
N
' NO: ( MgSOy)
> [2] s 0.2 mol/ L HCI
80 C 0.5h. R 450 C
[8] Mg( NOy), .
[2] MgS O, ,2000..
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B MgS 04 N
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, 97 % ~ 101 %;
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2. 2
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