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Table 1 The basic properties of soils l

+ #F A . ¢ |~
R a2 #nE | 2N |2 r0.| #x por | caco,
X | BF lowws x| 0% | @ | @ || " lppm). | A

Soil Parent Locality | (em) Pattern

Organic| Total Total | Available | MgCO,

- type material Depth ofuss:il Hrooc'gcl[M matter N P,0, P,0, %)
(J%{i) FHE
PSS
Cultivated | PIFM | 525 lo—15 | mpe [8.6] 7.9 | 0.31 | 0.05 | 0.112 12.0 7.4
fluviogenic B’y EIES
soil
Win
(€271 9) oHE
Yellow [FEH&L| THE |0—-15] xm [7.8] 7.7 | 2.84 | 0.32 | 0.091 16.8 17.6
brown HRES
carth
AR | WILE
Griet) | HEEE ) i [o—30 | meses (52| 43 | 030 | 004 | 0034 | 14 -
Red earth REBT

* NHA L. BFEA 0.5M NaHCO, ¥ ,%E+H 0.03 N HCI-0.025N NHF 2,

PR, SBIFBEZE 510°C, 620°C» 660°C, 750°C (& 700°C), 920°C, {HR 2 /N, BRHUXRNERISF
o

BEB: EENEHRRREN N RBREN, BB 2% FER. PEESERETR RR
B 2% Pk RN R0 1 NE,

BACOTIERGIE WP : AR 28 IREE FE L VIR PHL IR BRI RIS S R LK 2 Q

%2 NHF, NaOH 0 HCl A0 LBH#

Table 2 Conditions of extraction with NH,F, NaQH and HCI

RN R R K B % B RN M
Chemicals and concentration Solid-liquid ratio Time of extraction
0.5N pH8.2 NH[F 1:50 t it
1.0N pH7.5 NH,F 1:1000 2 ANk
. 18 2/ WO 16 /R
1.0N N :
ON NaOH 1:1000 Himin 2
1.0 N HCI 1:50 30 4>6h

pH—p PrfgihiR: SRR HEX Ch2 5% 3 pH7 Ll E—BRA NHCI-NH,-H,0 Sk 7A,pH
7 EARF IN NH,CH,COO Sxhiié, pH 6.5 LI TRA IN NaCl 3y, B 1:100, #8 1 /0
b

BEFGHL MEE: R&o0.020 % PO, fIHBSH 620°C BiRm ch2 a5 20 B
7.5 HARESLES EANEHEHBRBEE. BE 3K, HHMA 7.5m! HO,HH/NHFH0HE
BHRILRBIRA 25C BRI EE, 83— XBH—RKD. UARMBIENKR, H3EHE 0, 1,3,
75 14, 29, 60, 90 KJ5,1 Olsen g - A i,

NERR: E 15x 18cm FEAPLEA 3 AFTKT L, MAR® 0.50 ENH (NH,),50, §0.25
% K,0 f#y KCl, BRxfE@sh, MM 0.50 3 P.O, LR BRI HERE, B S54R L MRS,

INELMERLNBIT 1L H16 BUMIST . BFLIM 25 B(EBL)EM, 12 A5 BRI 15 BHE

»



+ EMES: M)IFBEEE HIRR AR R R L IEH 323

ﬁ, 2 E 17 El&ﬁo

ZLERMU B

(=) BRYEPHREECERERNHER

HHERANERST (A1) &9, ZTWE 20CEAF—HI HRHR S, #
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1 WMERESEARNERAN A: E " (Svanbergite mineral)

K E(BHLR B; 700°C &% (Calcined at 700°C)
Fig. 1 Ditfterential thermal (A) and thermo- C: 920%C A% (Calcined at 920°C)
gravimetric (B) curves of svanbergite M2 WmBREARXFTREE

Fig. 2 X-ray diffraction patterns of svanbergite

X 5 (B 2) R sheid o it (B 3)IERR, BB M KR %, 7 ¥ IR E i
WK, B AR AR 700°C BURE, SRR AN X ATHEEEH K. BREELRE
BE 9200C, REBRER RN, FERSTWREL XREREN APO,, SrSO. %, st
MA R R,

ARNT BEP R EE AN KR BNEENEERNT AR, Lh—1ER
RWEHERRETREPRADN SR, FludmAmwRsy Ch2 i, HERM R LRER
KBRYBEABET 544°C (B 4A), P EHBEBRREEFERBE LR DAL HY
28.5%, DEBTHMET M. M 1:2 MRERWBMAWE, Ch2 TRE KREBNEEH

s £ 600°C L EIL 700°C, EE KR FSHAUERTE (B 4B), HRAVHETHBEECES
HREBA—EERo
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A: BB (Svanbergite mineral) A: Ch2
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B3 gsEsamasieg

Fig. 3 Infrared spectra of svanbergite

(Z) BEFmEL¥HE

B: 4 1:2 B ETHY Ch2
(Ch2 treated with 1:2 HNOy)

M4 HBBETRERHR

Fig. 4 Differential thermal curves of
svanbergite rocks

NI s ERY, L ERIER, A BEREN St A180, 2% Ca 71 PO, frik#y, Hifu
BRI EA S Mo RNILMREE Chang 1 Jackson 32 MMM (LFETE BT B A GIFH
HRX5, IN NHF EEBnE 3 firo

%3 IRIBMSWMSEYE 1V NHF(1:1000) HREIEEE (%)

Table 3 Phosphorus solubilities of svanbergite in 1IN NHF(1:1000)
after calcined at different temperature

1 i) B c)
' B K & Calcination temperature
Ore sample Crude ore 510 620 660 750 920
Ch2 14,0 66.3 71.1 71.4 66.9 53.6
Ch3 23.1 59.7 86.5 88.1 83.8 79.1

3R RGN BRUAEREBR, ERTEBRE R ERR T, EERE IN
NHF B FE#RRD, A 660°C ERARN, EREKE 71.4—88.1%, HAEREYD
FREUE#RBEAT RN, #—PREBREE, EREVAEFERS, 9200Cc BHRE
IN NHF 7s¥:Baks T, BBATEARR AIPO, MR, 2R T —#B2AE T NHF {1y
SRS BB, Fln Ch2 7 #B7E 660°C HH{L A2 4.3%, 750°C K% 10.8%,
920°CHIME 28.5%, BB FTBRFTENIMRN, EFBSHASE NSRBI
B EE

BEERSEHT &L (1:50) &RHET (pH8.2 Y 0.5N NHF, 1/)h&t), NHF E#

S
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BANERE L BERK, MEARE APO, WERERKMRIERRNE, Ik 4 Fiko
RSB U RIE R E 8 MBI RE X, HBERS-HRAR—FEHRE, A
R MEWRERMN ERE AIPO, (T XALHE)EERE S, MEHENRMEE
MR T RERMNTNZ— T 05N NHF REN,FEELHER. HXN LR NHF
BB E T ERRT AR LE RS MGl MEBNNEINWERIFET, WE
AREPH IN NHF 2R B, BREERNEMEMSERER, HifiXeEwn
BOSBRET NHF BHE#ONE. SEBENETAERSSROMRES, Aol
W, INNHF BB UBRENED T o
%4 BRABERWEET 2 0.5¥ NHF(1:50) SWHERE (%)

Table 4 Phosphorus solubilities of svanbergite in 0.5N NH,F (1:50)
after calcined at different temperature

B R ® K (O

o =3 B 5 Calcination temperature
C
Ore sample rude ore 510 620 660 750 920
Ch2 1.0 6.5 12.4 14.0 20.2 24.6
Ch3 3.2 11.0 16.0 16.3 22.6 34.5

() BRFMHLEPEEYE

EERAXGTHBERF ABTEBAM. BHG, 88ET IN HCl A1 IN NaOH,
nk 5 Fimco

25 BN SWBNRET L 1V HCl f0 1NV NaOH higih iR ¥ (%)

Table 5 Phosphorus solubilities of svanbergite in IN HCI and
IN NaOH after calcined at different temperature

B B OB OE (O
v i B =3 I} it Calcination temperature
d

Solvent Ore sample Crude ore 510 620 660 750 920
IN Ch2 3.4 71.2 96.7 96.3 95.9 94.9
HCl Ch3 5.3 36.0 88.6 88.2 88.2 88.4
IN Ch2 11.5 69.3 70.7 72.7 69.0 66.7
NaOH Ch3 9.8 56.4 72.8 80.6 80.1 68.5

Ch3 7£ NaOH WU MREHRIE NHF PRIERRE(E )M RESHMKARS
BT, XHAKREAHHE, NaOH HRBEREMNE NHF 1) 50—60%, %87 NaOH
REIBH A eEERERN, BET —PLEBRNE, BEMNBA NaOH BERK
LR

ERNBREBARY, BTHEENREER, ReERER G TRBRERE T B>
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ST EEER RN, RLBRE, L EEBERS. K oH BHML ‘
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pH
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Solubility of phosphorus

AN

®—@ Ch2 E§ (Crude Ch2) X—X 620°C 48%589 Ch2 (Ch2 ca cined at 620C)
A——a 920°C {f5589 Ch2 (Ch2 calcined at 920°C) O —0 B4KG (Apatite)

K5 TORBERESs pHEXA

Fig. 5 Relauonship between phosphorus released from mineral and pH

x6 BRNERMEST ERERNPEFEREPROBERE(%)

Table 6 Phosphorus solubilities of svanbergite in alkiline and ncutral aminonia
citrate atter calcined at different temperature

04

® % B K (0 4
R # 'S B K 'n Calcination temperature
Solvent Ore sample Crude ore 510 620 660 750 920
R Ch2 2.4 59.3 | 82.3 | 80.0 | 78.0 | 60.7
AAC Ch3 4.0 42.9 85.0 86.4 80.C 73.7
th it i RS Bk Chz 1.4 16.5 | 24.3 | 32.2 | 28.9 | 20.6
NAC Ch3 3.3 19.3 40.1 59.2 60.0 64.9

27 BERNFRMBET I 2% FRRPWELER 2 XROBRE (%)

Table 7 Phosphorus solubilities of svanbergite in extracted twice by 2%
citric acid after calcined at ditferent temperature

® £ &#HB B (O

=t Calcination temperature

' (=3
Crude ore 510 620 660 750 920

Ore sample

1 1+2 1 142 1 1+2 i 1+2 1 142 1 142

Ch2 2.6 | 2.8 | 9.5 | 16,0 7.6 | 18.0 | 11.6 | 22.3 | 11.6 | 24.0 | 24.6 [ 38.1

Ch3 3.2 1 3.8} 7.0 9.6 [ 9.9 | 19.6 | 14.5| 26.6 | 14.5 | 26.1 | 22.8 | 30.2




®

4 3

EREEES: MG RS BN R R TR

327

BEBKART R, R R RZ MK AEROEMo
Bger= e LS E R R, A Oben BMEBENANERKTRENN, RE—
B e R B R R IE. B 6 R AT B S RIRBEREBR~ WS LHEEERF Olsen

It e 2 T 1 TN R SE B 3 o

RIS YRR Olsen BHOKR LT HEER M

Olsen BHIEEIEABBRYERA . B o6 R, BRI WL 90 XKILE GLMMINE
Olsen B (P,05) 24 95.2ppm,

1504 A
-~ x
.8
B
3
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0 L v T
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(X)
(Day)

A:; EMZF L (Apparent addition of soil Olsen-P)
B: %ERrZF{t (Authentic addition of soil Olsen-P)

A6 BEFYEENESIM Oben BHXR

Fig. 6 Relationship between soil P by Olsen method and incubated time
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Table 8 Dry matter yields and phosphorus absorptions (mgP,0,/pot) of wheat

I mﬂiﬁ (ons lng/[’c't)
Yield (gram/pot) phosphorus absorption
& =
INEEST MNREL
Treatment Culti\lr::'ucd i HEL Culti:atcd Yell 5 Kt
flu viogenic Yellow brown fluviogenic ellow brown
soﬁ earth Red earth soﬁ carth Red earth
%1 g CK 2,70 1.70 0.71 6.13 6.85 1.28
i BEES 45 SP 7.62 10.02 1.84 56.43 44,03 7.18
Ch2 g~ 3.04 1.86 0.78 7.18 7.63 1.32
‘Ch2-670°C 6.70 4.08 0.87 25.15 19.53 1.67
Ch2-920°C 5.85 3.10 0.89 19.48 16.85 1.72
Ch3 JE§~ 2.91 1.93 0.81 6.93 7.28 1.40
Ch3-660°C 6.75 4.45 0.92 25.90 21,93 1.81
‘Ch3-920°C 6.26 3.61 0.87 22.13 18.638 1.73
0.05 0.54 0.56 0.16 2.87 2,52 0.55
L.S.D. > > !
0.01 0.72 0.76 0.21 3.87 3.40 0.74
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REBFEORRERY, EEHIE EBRERN. BRE, EAKELHABRE
FE pHE.6 PH/IRA L E, RHEN SR ERSNESWFAERHS B0 384 2 T
31.4%,TM4E pH7.8 MM ERN DI+ L3514 37.2% M 29.4%0 BHMLEIRL BER VI 5
e, gt hae TR IR A B E MR

FRARKED S LRENEEZERER K. EREERSBETDENISGLE
RO R4 316 81.6% R0 68.1%, EE DA L4 510 30.8% M 19.9% XEEREA
AW L ERBAR, B L EE R ERHER/NEETE,0.5 575 PO,/ H
BN TS RTR, EREERY, 8w MmN R B E &R, MiieEHE
T 387> B R o

R E, NEABEEBEES N RERYE, AETER R REENREA
18.6%0 HLiAT RN pH MAMMBRMN, HABRMBEET EBE T EXRAR
RER B R RARN

R R SR TR M R SR BT M A FE R AR IR BI B K, B4 M T 8%, WV RER
#80%, X5ARELMENENRHMYE, Wi UEAXHBERT BES RN
PR 5 o
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AGRONOMIC EVALUATION OF SVANBERGITE AFTER
CALCINATION

Wang Shengjia, Jiang Baifan and Lu Rukun

(Instissnte of Soil Science, Academia Sinica, Nanjing)

Summary

Svanbergite, SrAlsPOSO.(OH)s is a phosphate mineral resistant to acid, alkaine and fluo-
ride solutions. Results of X-ray diffraction showed the mineral was transformed into amorp-
hous substance after calcination at about 700°C. AIPO¢ and other substances were formed when
calcined at higher temperature. The results of pot experiment indicated that the phosphate
absorbed by wheat form calcined amorphous svanbergite was markedly higher  The effect of
calcined amorphous svanbergite on wheat yield was about 85% of superphosphat at the same
rate. in calcareous soil.



