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Improvement of Determination Method of Calcium Oxide
in Phosphate Rock and Phosphate Fertilizer

LUO Qilin,NI Haiyan
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Abstract In order to solve the incomplete dissolution of calcium oxide in phosphate rock and phosphate
fertilizer ,and eliminate the interference of phosphate, magnesium and iron in the determination process,the
determination method of calcium oxide in phosphate rock and phosphate fertilizer was improved in this
paper. Condition experiments such as selection of different acid dissolution systems, acid dosage, heating
time,interference masking experiment,and pH value were carried out. The experiment was established that
10 mL of aqua regia and 3 mL of hydrofluoric acid were used for decomposition,2 mlL of hydrochloric acid
was added to dissolve salts,10 mL of dextrin and 5 mL of triethanolamine solution were added to mask the
interference of Mg®" ,Fe'" ,PO4*" and AI’ . The extract does not need to be filtered. EDTA was pre-added
to clear solution at pH=a=7 and KOH was added to adjust solution pH>>13. Then an appropriate amount of
calcein indicator was added, and titrated with EDTA until the green fluorescence disappears. Finally,
calcium oxide in phosphate rock and phosphate fertilizer is obtained. The experimental results showed that

the relative standard deviation(RSD,n=11)of calcium oxide in three phosphate rock standard samples and
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phosphate fertilizer monitoring samples were in the range of 0.21%—1.1% . The measured value of

calcium oxide in actual phosphate rock and phosphate fertilizer samples were consistent with that of the

national standard method.
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AR R G ER . RUBR 3 O o A ol BT RS T TR
(50 /L), Z LRI V/V (14 4) , A A AL B
W (200 g/L) WL (0. 02. 5 g/mL),

PR LR ARG R A AR 2 g BB R 1.2 ¢
B ECA 40 g KCLBFETR S R A7 T DR

TR K-Z8M 4k BIR A 16 = /M BRI 40 g
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EDTA (21t R — A FRifER K (0. 020 mol/ L) :
Z M GB/T 6012016 J5 &Rl IFA5 & .

WA BR W RE S GBWO07210. GBWO07211,
GBWO07212 Rk E 45 kE F-51.F-52 . F-53(Ca0 %
A R 51.30% . 40.71% ., 19.42% . 31.70% .
47.60% .45.33%) .,

AR S8 BT R0 X Sy 3 i 4l oK SR R AlK
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PRI 0. 05~0. 10 g CHLAE i &5 510 5 5 K 0 2
0.000 1 @) ik # T 100 mL R PUF LMkt . H
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N 30 min, Bifi 5 4% S5 95 7 Bk 6 AT 5k 4 BE AR A
2 HmRSWE 10 mL KT 3 mL SR - B F (% 16 b HA B o
2.1 HERBOMBERESE 30 min, LI A AT . AL I S 45 B LR 1.

FREL 0. 10 gORE 1 %2 0. 000 1 @) B A E G hn S5 RERML JOrvk 1R ik 2 b, sk P 66 R sl i 1R ok
HEY T GBW07210 .GBW07211.GBW07212 H1 e T i A RN IERE S S FE S A0 R AN 58 4 AR S T
i fE F-51 . F-52 F-53 F 4 4U5pfvh . 4&MTF 54 258 RA%; ik 3 v K& O LR Hh HL AT 455 4y
TR o3 VR R AR BRAE S - 79k LRSI 10 mL W& BEJI AT IR . BRI KR 4 M ™ A o ST 5 T e 485
ERR B TG IR B A B 30 min, SR SEE BRAF s Uy ik 4 v K R SRR I A B R T Ak 2R
TEHEAT s 5 2 A A 10 mL MR AR . B AL A ARSI 25 R . TR O T R DR B R
TR H PR G0 30 min, Bl S #5200 Oy L HEAT 07 BRI T AEAL AN VA AR o8 A L AR SCIE R T VR 4L BE K
3L BEEINA 10 mL Tk B TGRSR ER SURERE BT R IR R B T o R IR R

F1 FRABRSBUEHRT RBEFAEULFER

Table 1 Determination of calcium oxide in phosphate rock and phosphate fertilizer

by different acid decomposition samples /%
DikrS GBWO07210 GBWO07211 GBWO07212 F-51 F-52 F-53
ikl 42.16 35.22 13.67 25. 67 41.48 39.03
k2 42.55 37.16 15. 07 23.32 43. 86 37.01
FHik 3 51.16 40. 58 19. 28 31.55 47.41 45. 06
k4 51.33 40. 78 19. 38 31. 66 47.71 45. 26
HEARE 51. 32 40. 71 19. 42 31.70 47. 60 45.33

2.2 EXAEXH 30 min, JFHZ L H 7 E AT, SRR UK 2, 4

FREL 0. 10 g # & 0. 000 1 ) B0 A FZAr  REH, Y E KM E/NTF 10 mL B, Fr I E 25 52 7
HEY) BT AN IE R A T 100 mL RIUH OMBedt k. X EKHER TS T 10 mL &, fr i E 45
e, F D EKIE R AL S A 2.5.8,10,15,18, SWEFREW A, T 0 2R SE5 kB EOK i
20 mL F£7K,m 3 mL HF, & T K& f #Atk - m#i 7 10 mL,

x2 FREKAENEHT MBERPIEUBER

Table 2 Determination of calcium oxide in phosphate rock and phosphate fertilizer with different amounts of aqua regia /%

FKARED GBWO07210 GBWO07211 GBW07212 F-51 F-52 F-53
2 50. 22 38. 21 18.07 29.18 42.15 41. 88
5 50. 66 38.69 18. 68 29. 95 45. 89 42. 33
8 51. 00 39.55 19. 05 30. 58 46. 83 44.01
10 51. 36 40. 68 19.43 31. 66 47.73 45. 26
15 51.41 40. 84 19. 50 31.72 47. 68 45. 35
18 51. 38 40. 69 19. 28 31.69 47.55 45. 39
20 51. 30 40. 70 19. 37 31.76 47.62 45. 28

VLD B mL, R

2.3 SEMASTR GBWO7212 v — A b ik & B 553k 38.80%) &

FRECO. 10 g ORI 28 0. 000 1 ) BB A1 E AR BURE SR RERS 58 200 - ER IR AR BUS I 0 ¢ » 0 71
HED) SO MIE R P2 R BT 100 mL BRI 10 mL BELA M T E . HEAKMES 10 mL, HF fl# /b
EKPAIMA HF 0.5.1.,2.3.4.5.6 mL. BT F 3 mL ik, Brifl @ 45 R k. 2 HF AT
T AR B 30 min, J5 [ SCH k. SLH 4 5T 3 mL B BN E A5 R S HEREE W) S B,
WA 3. SERFW]L A S IR A Lk () ( TGN, LR R HE A8 3 mL.,
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Table 3 Determination of calcium oxide in phosphate rock and phosphate fertilizer
by different hydrofluoric acid dosage /%

HF FH&" GBWO07210 GBW07211 GBWo07212 F-51 F-52 F-53
0.5 50. 11 38. 15 18. 03 29.02 42.09 41.55

1 50. 58 38.70 18. 55 29. 88 45.92 42. 28

2 50. 97 39. 66 19. 11 31. 32 46. 88 44.90

3 51. 36 40. 69 19. 44 31.67 47.73 45. 29

4 51. 39 40. 81 19. 49 31. 71 47.70 45. 31

5 51.27 40.72 19. 33 31. 70 47. 68 45. 37

6 51. 31 40. 70 19. 39 31.75 47. 66 45. 30

2.4 fnFETE SEIE

FREX 0. 10 gCHE i 28 0. 000 1 @) BEH™ 47 [H F AR e
Yy AR WA E T —41 100 mL BEdR . A &
AKIRFES A 10 mL 7K, 3 mL HF, 5051 & T

T AR m# 10,15.20,25.30,35,40,45 min, HX
TRRH GRS k., KRR K 4, 2
FEW] BRI T 30 min A5 (9 4840 5 45 IR 5 HERE
EHEV G . B, S8 8 30 min VRN IEFERT ],

F4 TEMMBEENEHRT MBLEPEUBER
Table 4 Determination of calcium oxide in phosphate rock and phosphate fertilizer by different heating time /%
Jon Ak ] 22 GBWO07210 GBW07211 GBW07212 F-51 F-52 F-53
10 38. 17 26.78 8.17 15. 89 25. 86 19. 81
20 43.96 33. 31 11. 25 24. 30 30. 33 27. 36
25 50. 23 38. 69 15. 38 28. 11 41. 57 37.91
30 51. 36 40. 68 19. 43 31. 66 47.73 45. 26
35 51. 44 40. 77 19. 39 31.69 47.70 45.29
40 51. 30 40. 59 19.51 31.73 47. 66 45. 30
45 51. 41 40. 71 19. 44 31.61 47. 82 45. 28

Y2 # min,
2.5 HEERFILE

B ABEE b ) EZ A R 4 £
A HE B9 J5 Wl h FEAAFEH Mg™ (Fe'' |
PO (AP S0 T8 2R AE W 7 1 — 2 X
T E SR T4 . e @ it B e, Mg®™ (Fe' ™ (AT
FETHE FWARERN, Z A EDTA 5 50 & 5
72 “RIE R AR A S EDTA B AR A R 360 10 e &
oAl Ca®" (o s A 25 A N B ¢ B0 o 45 A 1R
2. FESPVHL XD K58 BRAE b Mg & i — R
o A R E Ik 16,50 % 7 in A KOH #8745 pH>
13 [ . Mg 23 T8 1 Mg (OHD, Wz B} Ca® ™ M7 T4
BT A . O A B ORI R i S I A R Al B A

50 g/ L OBKG . vl LAIH B 865 o W B A 52 i, A 5 mL
SN RES Fe't (PO VAP R E LAY
HASEAERHEEET F PO (AP T4k,
UL BB AE A = 2 T R JE N IE B BORS T
(50 g/L), L iH B Mg L POI™ %19 T . Fx It
0. 1000 g B 07 A1 [ 5 b ME 9 o0 F0 N BH M 45 4 B T
100 mL2R PUFR Z A% BEFR o 4% 52 3 7 s b #CAE: L 55
56 3k A v 2 ) RS 5 WK 3.5.8,10,13,15,20 mL,
SIR AR IR 5, SR TN A BB e B
—ERIHERAE . 24 A 10 mL i, B 6 2 4 ik 1
FH SO 12 25 1 T P due /0N - BB A% 3 45006 2 1 4k
BEINE LSS . L BRI 10 mL ARG T
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Table 5 Results of adding different amounts of dextrin solution to phosphate

rock and calcium oxide in phosphate fertilizer /%
WK AR GBW07210 GBW07211 GBW07212 F-51 F-52 F-53
3 51. 54 40.91 19. 68 32.51 47.99 45. 88
5 51.48 40. 88 19. 60 32. 37 48. 22 45.79
8 51. 40 40. 82 19. 51 32.29 47.90 45. 80
10 51. 36 40. 68 19. 43 31. 66 47.63 45. 26
13 51.41 40. 55 19. 22 31.43 47. 48 44. 96
15 51.52 40. 60 19. 20 31. 39 47.37 45.01
20 51. 44 40. 54 19. 31 32. 39 47.98 45.10
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2.6 pHEFMM EDTA £I&

EDTA %5 Ca I W J& — 1> 25 5 T o i
Ca®" 5 EDTAY" YW E RN R:Ca>+ Y =
CaY® (Kg =[CaY® J/[Ca ] [Y" D. HilkEEH
20 C,Cepra =0.1 mol/L B} logKy =10. 69, it
B, PO 5 Ca™ A I logKy #2317, g i
INF EDTA 5 Ca®' % 4 2 BB GE 8. Wil
MR AE R P A F T (pHAT) L 3 — R HEBR Mg™" |
Fe'' (A Stk fb &9 T 4. 8 =2 M A

EDTA 5 Ca’" %4 K % » % K ¥4 Ca®" 5 EDTA
TE R E 4 G R IGE pH>13 &4 T2
Y U R 8 4 G s BN 4. XA )
AT 5 VAR P4 T Ll A 1R 25

FREX 0. 10 gCKEHAZE 0. 000 1 @B 1 E ZARMEY)
T AL W PR 5 F 100 mL B PU SR 2 M Bef i, 552
B 5 B IMAIRE A 10 mL, KR & A8 pHA7 B Hifin
EDTA , Bz A KOH ¥ 20 mL, J5 R 525 77k . [H
s s, IR AR &, 45 6,

#*6 EDTAEEREERUBUNELER

Table 6 Determination of calcium oxide by EDTA direct titration /%
A S GBWo07210 GBWO07211 GBW07212 F-51 F-52 F-53
) 5 185 50. 88 42.06 19. 05 31.92 47.99 45. 00
A 51.32 40. 71 19. 42 31.70 47. 60 45.33
o Xt 0. 44 —1.35 0. 37 —0.22 —0.39 0.33

TESEY I R v i T 80A 1E SR 1 (pHA~T) 261
T BN EDTA B S i PO 5 Ca® " B2 & N b
EREAFAEN . (22 . T EDTA A Wit
e Catm L TR B PO 5 Ca® [ 45 & 1) A I b
R Ca™™ 33k WA 52N (] I R AT o T LR A2 1 18] b
B A RN T P AT 5 B0 SRS & R A . i 5
B075 1% oA ORR TR A5 4 R A S AR e U
EDTA I Ca®" 843 S I SR G R pH=> 13, £ B 1 4%
PE I U AR AE B4 A4 - 2 s P WA IR CIGaR (
ML . AMESMELRW R, Tk P e .
2.7 EHEXR

e U A1 1) 5 o o R B0 I O A i IS
B Uy kAT AALAS I E L AR DL 7. D SE AR
X AR AER 22 8 0. 21 % ~1. 1%, SCIR RS 2 B KL 4.

RT BT ANENRAIBEREXSUNESER

Table 7 Determination results of calcium oxide in

phosphate rock reference material and

phosphate fertilizer(n=11) /%

RS METE PIME Xk XA 2: RSD
GBWO07210 51.32 51.41 0. 09 0. 30
GBWO07211 40. 71 40. 82 0.11 0.21
GBWO07212 19.42 19. 23 0.19 0. 35
F-51 31.70 31. 65 0. 05 0. 44
F-52 47. 60 47. 88 0.28 1.0
F-53 45. 33 45.02 0. 31 1.1

2.8 ZERESSWH

Ve TR RERS S A (K14-1, K14-2, K14-3) .1
Bz XA AT BE (K15-1.K15-2) 8 R (K15-3) = Hi il i
R AL 2% e B P 8 B B NI A o (B IE ALBLO) i
FTI5E , 5 FL3% 8.

xS IREMYT EMBREERPENGTINER
Table 8 Analysis results of calcium oxide in

actual phosphate rock and phosphate

fertilizer samples /%
. . GB/T1871.4— GB20412—
FEmgs Ak 1995 2006 4 i 2
K14-1 37.88 37.93 0.05
K14-2 52.61 52.58 0.03
K14-3 46. 58 46. 56 0.02
K15-1 48.05 48.11 0. 06
K15-2 31. 80 31. 83 0.03
K15-3 33. 15 33.12 0.03
e A 32. 88 32.92 0. 04
WIE B 33.48 33.39 0. 09
WA C 43. 14 43.22 0.08
3 &g

W WEFE T — R A R IR R U
URE AN B BRI E R S W AC A i b A A B
4 Bk Ty % 5 T I 7R SRR PE (pH A7) 2 4F T B
EDTA.iEH 5 Ca®" 5850 KN FEARH oo R T
& 15 U A2 D7 ¥ 7 ORE B eI B 5 s R A T L I
SORMERR T AR, %07 kS GB/T 1871—1995 & &
£ GB 20412—2006 L% . i A2 5 0 ] £ | 3% &5
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