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Studies on Uptake by Crops of Lead and Reduction of it’s Damage

II. Effect of application of calcium and phosphate materials
on Pb Solubility in Soil
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SUMMARY

A column test was conducted to find out the effect of application of slaked lime, calcium sulfate, calcium
superphosphate, and phosphoric acid on the solubility of lead in soil. The soil was adjusted to 310.8 ppm
concentration of Pb and applied with amounts of calcium equivalent to 600, 1000, 2000 ppm as slaked lime;
sulfate 144, 288, 432 ppm as calcium sulfate; phosphate 95, 190, 285 ppm as calcium superphosphate and
phosphoric acid, respectively.

The results obtained are as follows:

1. The increasing application of improvement agents reduced the amounts of water soluble Pb in soil.

Phosphoric acid was the most effect among to the treatments.

2. The slaked lime treatment has the highest pH of soil and the lowest at the phosphoric acid one. The
soil Eh has a reverse tendency the soil pH.
3.  Water soluble Ca, PO4 and SOg4 contents increased with increasing application amounts of improvement

agents in soil.
4. 1N-NH40AC soluble Pb content in soil was a decreasing tendency in the order of calcium superphos-

phate, phosphoric acid, slaked lime, calcium sulfate and control after experiment.
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Table 1. Chemical properties of soil used
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(1:5) (%) (mg/100g)  (ppm) K Ca Mg (ppm)  (ppm)  (ppm)
Sand Loam 5 4 L2 6. 3 67. 0 0. 34 2. 95 0. 78 57. 0 200. 0 L0

Table 2. Treated concentration of calcium, sulfate,

and phosphate in soil (Unit : ppm)
Material Concentration
Lime (Ca) 0 600 1, 000 2, 000
Calcium sulfate (SO,) ~— 144 288 432
Calcium (POy) -~ 95 190 285
superphosphate
Phosphoric acid (PO,) ~ 95 190 285
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Table 3. Water soluble lead concentration in the soil as application of lime and calcium sulfate (Unit : ppm)
Concentration Days after application Water soluble
Material
(ppm) 3 9 16 28 Total rate (%)

Control 0 25. 5 6. 4 23 0.1 34. 3 111
Lime 600 16. 8 4. 8 L7 0.5 23. 8 7.6
(Ca) 1, 000 14. 7 3.2 1.3 0.7 19. 8 6. 4

2, 000 10. 6 11 L2 0.5 13. 4 4. 3
Calcium 144 14. 3 6.3 2.8 0.3 237 7.6
sulfate 288 9.3 55 2.5 0.7 18. 0 5 8
(S04) 432 6. 8 3.4 2.4 L1 13. 8 4. 4
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Table 4. Water soluble lead concentration in the soil as application of calcium superphosphate and phosphoric

acid
. Concentration Days after application Water soluble
Material
(ppm) 3 9 16 28 Total rate (%)
Control 0 25. 5 6. 4 23 0.1 34, 3 111
Calcium 95 10. 0 5.2 25 L1 18. 8 6.0
Superphosphate 190 8.8 4. 4 2.4 0.9 16. 5 53
(POy) 285 ' 2.5 L6 0.9 97 3.1
Phosphoric 95 12. 4 4.1 2.0 L0 19. 5 6. 2
acid 190 10. 4 35 L2 0.2 15. 3 4.9
(POy) 285 5.1 2.3 L1 0.7 9.2 3.0
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Table 5. Changes of soil pH as application of lime, calcium sulfate, calcium superphosphate and phosphoric

acid
Days after Control Lime Calcium sulfate Calcium superphosphate Phosphoric acid
application (ppm) 600 1, 000 2, 000 144 288 432 95 190 285 95 190 285
3 5. 50 6.90 7.50 820 550 540 510 540 523 523 500 450 4 30
9 5. 77 7.03 7.57 7.90 573 557 550 570 557 550 537 490 4.57
16 5. 83 7.07 7.57 7.80 580 573 5 63 587 5 73 5 .80 5 47 5 27 4. 87
28 5. 60 7.23 7.77 8.13 5 77 557 5 43 570 563 553 560 513 4. 73
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Table 6. Changes of Eh of the soil solution as the application of lime, calcium sulfate, calcium Superphosphate
and phosphoric acid (Unit : mv)

Days after Control Lime Calcium sulfate Calcium superphosphate Phosphoric acid
application (ppm) 600 1, 000 2, 000 144 288 432 95 190 285 95 190 285
3 + 291 +288 +238 -22 +328 +378 +363 +383 +378 +328 +328 +348 +512
9 + 247 +151 +117 +84 +351 +264 +364 +286 +361 +357 +377 +411 +427
16 +225 +128 + 33 —37 +308 +294 +245 +287 +293 +284 +311 +354 +392
28 + 206 + 48 — 32 —62 +229 +212 +187 +222 +248 +272 +261 +275 +368
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Table 7. Contents of water soluble calcium, sulfate and phosphate as the application of lime, calcium sulfate ,

calcium superphosphate and phosphoric acid (Unit : ppm)

Lime Calcium sulfate Calcium superphoshosphate Phosphoric acid

Elements Control

600 1, 000 2, 000 144 288 432 95 190 285 95 190 285

Ca 465.6 694.1 915 0 1, 102 2 703. 6 8521 9811 518 0 88L 8 1, 20L 3 730. 6 503 6 398 7
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Fig. 1. IN-NH,O0AC Soluble Lead contents in soil after water Soluble Lead was extracted for 28 days.

wm =

fiicholl 4] F(Pb)e]  #HEOMBR = Jelisks] 3

Slo] el S PbCl, & 310. 8ppm @EFEalar
A WAK, AT, B4, S skl ik
ﬁg?/l'{"uoﬂ ﬁ&;ﬁ’s}"ﬂxi l# l@ﬂii 1le Ca, PO4. 504-9‘} pHr

— 220 =



J. KOREAN SOC. SOIL SCI. FERT

Eh& faEst &8s obsah gk
Lo g B BRI o] a5 M=
glom HyPOs % o] MBI $3%
2. kil pHE WAKZF 3 s 7 oy
+3Ee] Eh= el fine] glek
3. tHErhe] kst Ca, PO, 9
Bl iR sEe] g5 M= gl
4. REH HIEO) WK FaET BA, BB B
AKX, A, BB IHe R s fHiEoe] glrh

SOs &2 B

50 B X M

L David E. Koeppe Raymond J. Miller. 1970. Lead
Effects on Corn Mitochondrial Respiration. Sci-
ence 167: 1376-1378.

2. /EREe 1975 HEFEHEESE O XARER IO
FHFICOWT, 2% LHEK 11 QD : 82~ 94

3. AFEH, HEB. 1962 KEOBEXRRBICHTL B
TR 8 ) 5 K&, BE HIC Zhb o EFALRH
DELT BATMERRHE 33(9) : 421~423

4. EB¥. 1976, EALBA I HlSTE: 1560,

5. Jackson D.R. and A.P. Watson. 1977. Disruption
of Nutrient Poots and Transport of Heavy Metals
in a Forested Watershed Near a Leald Smelter.
J. Environ. Qual. 6(4): 331-337.

6. ®@iER, ST, BEHR PRE SBFW MNEE &R
g1 1982, WE= +M W 3Kd EEMW(Cd, Cu Zn,
Pb) o] RKARWA ol B WAV, BAME 24 : 51

©

10.

15.

16.

17.

— 221 —

. 1986, Vol. 19. No. 3

~87.

SEM, SRR, FHE WEM, EF 1985 K@
o fgE B BEE U AKRWHS SR WREBR
EREeE 4(2):102 ~ 107

£ %M. 1980, A kMol glolA AKMMl K| st
=F Bikel vzl BE. BALKBE KBE & UE
6:179 ~ 190.

SEE Wk¥K, LiEg 1978 AWEGEH ELBH
ol B3 EEE U AW PR LWEHBEE 11
(2) : 113 ~ 118,

FEH, WHE, FEE 1981 A-eAd Ao FmAK
FOb LS R A A AR AEWIR 17 264~ 274
313, iz, dAsh e 1981 HAbx o 57
At EeBaki TYLAAT4R 3: 175
RE % & AMB 1984, FEBERE T oo s gk 8
BB OESBIC L H LRERE T KERE H
A LWIER B EE 55(3) @ 225 ~234.

BAREEE. 1980 LB ik

Reddy C.N., and W.H. Patrick, Jr. 1977. Effect
of Redox Potential and pH on the uptake of
cadmium and Lead by Rice Plants. J. Environ
Qual. Vol 6(3): 259-262.

B #1976, $5(pb) o2 YR} AR MH
o BRZ MR- @EREAHBEE 19D : 1~6

Ae #3438, Zaly] - 1981 HWERB BHAEH
Holl g IR — =+®WE PLor — FYIAHAT
44 3:177

BB 1979 LW R0 BHE L BT R E
232~241L



