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Study on Release Characteristics, Fertilizer Effect and Activated
Mechanism of Activated Phosphoric Fertilizers
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Abstract: [Objective] To analyse the dynamic release characteristics and molecular structure of water-soluble phosphorus in
two kinds of activated phosphate fertilizers (APF), and the interactions between activating materials and phosphate rock. The
fertilizer effects of APFs were also studied. [Method] Continuous water extraction, infrared absorption spectrum and differential
thermal ananlysis were involved. A pot experiment was carried out to study the fertilizer effects. [Result] The result of continuous
water extraction indicated that compared to phosphate rock, accumulative release rates of phosphorous of two APFs were 3.29 and
3.59 times higher, respectively. The results of infrared absorption spectrum and differential thermal ananlysis showed that chemical
reaction happened between activating materials and phosphate rock. Characterastic abasorption spectrum of H,PO, was strengthened
and new characterastic absorption spectrum of H,PO, appeared. These made phosphorus in phosphate rock change into available
status. The result of the pot experiment indicated that corn biomass and fertilizer use efficiency of two APFs were obviously higher
than that of phosphate rock, even higher than that of superphosphate. [ Conclusion] Compared to phosphate rock, water-soluble
phosphorus content, biomass and P use efficiency of APFs were significantly increased.
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1 #RIERZE

1.1 FE{CEERBH S

L gk SRR KRZE H (pH 1.70)
ARZN (pH8.20) , FRALIMEIWE. AAEH, WHA
ES AL ITWOp RER S AN FAE N S5 S N
PRI PP YEIL I, HAT = 4 ) PR S5 R 10 v o
THED.

HERBEIE: WK (phosphate rock, 4i5 PR)
=R, &S E (P0s) 26.83%; if k245
(superp- hosphate, 4i5 SP) , | /=, 35 &
(P,05) 11.54%.

1.1.2 W WEAAERL 5% (w) [ AE 95% (w)
WFESIRAT, P JERHRE S n N3 27K Ji5 70 23 T B 57
2d Ja AT, BEESH.

1.2 FEBIRR BB ZSNE

.21 HERMRL TEAGEEAE: KR H ISEER
LHP. AKZ N iEILEEH H LNP. PR, SP 5 1.1.1 A
[ o

1.2.2 WG FRECHSAREALAE 5 1.0000 g A
WRHH T, YERIN 100 ml 280K, $7S0M%E, R

Fz1 FELBEZHRREAE

bl B3R 15 min (FR3Z WL % 150~180 X/min)
HEATHIE, MEMBKIET 100 ml =, RS pER
FPELTER = Ff A 100 ml 28487k 423% 15 min,
AT HhE, JLER 6 . e S8 P AR R R
FHAHBRPT L (a2,

1.3 EILEAER ST

1.3.1 kARl ISUEEAC LHP. LNP. PR,
1.3.2 W90k AEISARREARAT S . 1E6% 200 H, I
19 25 o B RLL AN 3 23 BT R o 22 3030 EE 43 By

TA-60 43T T A, FHEEE 10°C -min™, £04MG1% 5
MR Perkin-Elmer1725X M 41 48 i4%, FREE 1 mg,
RALE A o
1.4 SEICEEAR E RADHHA IS
141 fulkkl Atk PR, SP 5 1.1.1 MilF;
LHP. LNP 5 1.2.1 fiF); JRZFE QLTHiEs™) , &%
46%; LB GFE) , GRS E (K0) 60%.
P8 SR A M HILAE K S R B R
ZI3, -3 pH5.25, HHUR S 33.8gkg?, AEA.
i (P,05) « fl (K,0) F 434 1.80. 0.57 1 24.40
gkgl, HRE. B (P,0s)  H (K,0) SEDHN
116.05, 5.56 Al 59.55 mg-kg™.
PERIEY): oK, KET =5,
1.4.2 WUk W% 5 AN HE, BB 4
2. WA Ak, SACEREAE. BIAR—2G AEH
AT v 150 mg N, FEARFE &N 1.30g; A
BB (K,0) R F4ET 71 120 mg N, FE7 AL
FHE 2l 0.84 g; WAL (P,0s) F %45 T 52 1 jiti 100 mg
i, ERASAEEAR I RN 3.46 g, BEERY. TR
Tk U A R 1 S ) 5 e R 5 Ak BER 1 FH A [, L
EMENE T % WA 1. EoKT 2003 4F 4 J1 11 HEFP,
14 H#&FF, 434k, 6 H 3 Higk, 4K 53d.
ORISR oK E3R 4y, BT AT, ik
KRN Ao 5. WORE 1% 5 SVERUERE, &XT
IR A S . RRRRE AR T R
H,SO0,-H,0, 1 B ——BUAH T Lh ek, AR 7 bt
J71FH1 0.05~0.025 mol-L™? (1/2H,S0,) 1,

Table 1 Pot trial with different activated phosphoric fertilizer treatments

Qb3 Treatment CKO CK1 CK2 T1 T2
WEAEFPS Phosphoric fertilizer variety SP PR LHP LNP
fi# It Phosphoric fertilizer (g/pot) 3.46 3.46 3.46 3.46
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B ETHE, HE 2 OSBRI e, 2GR
TR, 55 BTG R, KSR AR K.
LHP 7K il & SO RE

AT K AT A RS SR AR Pl 2 2 Yl iy
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Table 2 Changes of releasing rate of the dynamic water-soluble phosphorus of superphosphate, phosphate rock, activated

phosphorus fertilizers

WA BN H2 H3K CHRRT H5K %6 %
Phosphoric fertilizer First (mg-kg™) Second (mg-kg™)  Third (mg-kg™) Fourth (mg-kg™) Fifth (mg-kg™) Sixth (mg-kg™)
PR 173.28+5.43d 171.965.86d 582.50+6.54d 570.83+5.69d 913.82+8.96d 745.85+8.62d
sp 81653.09+2700.13a  4945.83+75.67a 2378.32+38.56a 1713.03+50.90b 3033.18+91.11a 879.91+53.43¢
LHP 1482.50+28.69b 2205.26+38.88¢ 2033.99+40.12b 2201.72+39.64a 1439.99+20.15¢ 1009.13+19.63b
LNP 2166.26+28.53¢ 2702.92+36.58b 1846.68+20.16¢ 1279.79+16.83c 1826.47+17.67h 1409.40+16.26a

R AR B 3 IR ST, FLR A bR D, R o B A R - B SR T B e S (P=0.05)
SSR was used for data multiple comparison, mean values within a column followed by the same letters are not significantly different (P=0.05)
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Table 3 The biomass, P use efficiency of maize

Z M ZE R . W BEAC A RS, i AR
RHV L I RS AL FRHE Ry, IO T R A R LR A (1)
WA R A R e
2.4 ENHBIESRIBKAEBMBITRESERE
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R AT AL SR S K B PR SRt R
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HIREKREYREILEZEMIK, MELRE r=095
(P=0.01) . X HVEH LB NE 1) 7K S T 1 3% B8R T
AR ) R WL AL, PRIk, AEAR R sE T DUIE
Tk 5 AT A A 0l 11 3 SR R T SR s A —
ANTEAL B IE BT A

st WA R 7k

7% Increasing yield (%) AL 2%

Treatment Phosphoric fertilizer variety Biomass (g/pot) % CK1 Than CK1 % CK2 Than CK2 P use efficiency (%)
CKO - 33.03c

CK1 IR S Superphosphate 38.83a 11.17¢

CK2 1™ ¥} Phosphate rock 36.35b 3.73d

T1 LHP 40.11a 3.34 10.34 20.35a

T2 LNP 39.69a 2.24 9.19 16.65ab

B SAS FAFUEAT /3T, 2 EILBER A Duncan . R IR BUEA P, [RZIE AT AR R 5 BEG E S 2 172 5% (P=0.05)

SSR was used for data multiple comparison, mean values within a column followed by the same letters are not significantly different (P=0.05)
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Fig. 3 Relation between the accumulative water soluble
phosphorus and pot biomass
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