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Abstract

ment and applying method about manufacturing a compound fertilizer with K, Ca, Si, Mg and S elements by cal-

The study significance, reaction principle, manufacturing process, environmental safety assess-

cing a mixture of FGD residue and potash ore were introduced and evaluated in this paper. Meanwhile, its appli-
cation prospect was also revealed. The research results showed that this process is feasible on theory completely.
The manufactured fertilizer using this process contained 10.34% ~12.0% K,SO,, 19.06% ~32.28% CaO in
citric acid, 10.98% ~14.46% Si0, in citric acid, 1.46% ~1.82% MgO in citric acid. The pH value in man-
ufactured fertilizer decreased 9. 60 from 10. 65 in the crude FGD residue. The heavy metal concentrations in the
fertilizer were far lower than that of control standards of pollutants in fly ash for agricultural use. There was not a
SO, and other harmful gasous pollutants generated in the manufacturing process. The manufacturing cost was be-
low 350 yuan per ton. This fertilizer could enhance medium-mass elements content of K, Ca, Si, Mg and S in
soil, and promote or meliorate crop yield or quality. It would also achieve an objective to change waste into valu-
able, promote recycled economics development.

Key words FGD residue; potassic ore; K,Ca,Si,Mg and S compound fertilizer; manufacturing process;

environmental safety assessment
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Mg and S compound fertilizer by calcing a mixture of

Manufacturing process flow of K, Ca, Si,

FGD residue and potassic ore
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Table 1 Analysis of manufacturing cost of K, Ca, Si, Mg
and S compound fertilizer per ton

(calculated by 10° tones annually)

YEL £ B Y #E LR bR A ()
0 e) 0.40 t 400 JT/t 160
RIF 1/2 0.03 t 800 JG/t 24
T 0.08 t 1 000 JC./t 80
B 55 kW -h 0.6575G/(kW - h) 36
AT 20 A 2000 /(N - H) 4.5
1 4% #E 4 20
iz 4 B 20
B 1 ORI TR A 344.5

T4 B A 600 ~700
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CaSO, 2% Wi A Ak i CaSO,, F AL KA T WY K5 4% it
PR AN, — AR IR E T <600 °C 1K 58 4= S Ak Al
CaSO,, TEEHE" T s W REm.
FERFPEIRE T<1 150 C 8L AT, AT K i
CaSO, 2k i CaSO,, A2 i #L SO, Ay ik H 3K
%o PO AESEAL SR R RO TP 3 A 0 o T 4
E%?ﬁﬂ Fe3+ \F62+ \Mn2+ \Cu“ \Ni2+ ‘Cr3+ }:n Zn2+
AL EALE R R, CaSO, TR E k., IR
FITAMCA S 56 25 SR T DL AR RS B R T<<1 000
CHAEATAT, 1 g BB KB THE 4 ~6 L/min,
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JUARAR 2 M IR U B KRS Y M HE ORR T
850 mg/m’, CaSO, %A L RE ik 99.2% . i T b

F T B K T ) 3 R 3 SR A R A TR
IS 12 5 LA R A Js2 1oz 56 1) TR G591 e TR 5 L &R SR AL
B AARES AR O T AR R R K,
T — A B0 B T 3 AT £ A R A e B BR 2 S
SRR — /N T 300 mg/m’ PRI, R K K
S FE AR K T B o5 b AR ARG, A K T Y A R
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GIERRI ARSI, B )R & E R,

FRATTAE 77 B B 7 4 B 8 Ak B A IR v 4
B & EAE ELR S & T R, EFK
K Cd As Fil Cr F /N T 10 pg/kg, HAOTE 1N
Ni.Cu.Mo.Se 1 Pb M 7E 1 ~21 pg/kg( W3 2), 5
R A A R I8 K b TG Y W o5 i A fE ( GB8173-
87)

x2 ERRBBERDPESETLEMIZFIRAE (GB8173-87)
5 E & b &

Table 2 Comparison of control standards of heavy

metals in fly ash for agricultural use( GB8173-87)

and measured values

T ERILRLERET
W R bR & 2 P
(pH<6.5)

B (LD Cd i, ueg/ke) 5 0.12
S (LL As 3, ug/kg) 75 1.3
RV (LA Mo 3t e/ kg) 10 1.2
BT (LL Se i1 ,ue/ke) 15 2.55
BB (LN ue/ke) 200 5.87
S (LA Cr it ue/kg) 250 6.4
B (LA Cu it ,ue/ke) 250 12.6
MESCLL Pb i, ueg/ke) 250 20.4

pH {# 10.0 9.60

3 BRERRERATIE

LR, 3 [ DR 51 7 H X = 38 A9 B0 60 At o ol
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