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Table I Location and basic properties of the soils tested

KA M e Ji% BT pH WK K ERISE<0.002 mm B > R R

(mg/kg)  (mg/kg) (g/kg)
LrEH e w MR 6.38 218.1 921 406 ST, PR, AT, e
LERF SRRt pER) 7.93 383.4 1592 295 BRI, SEWAT, SR
LAY Eit e I 5.96 137.7 480 353 A, gheA, HRA, miksa, KA
YL A3 3 - iEALY] 6.65 127.3 557 339 KEBE, Sk, SRed, A, mikAa
T[T Ef T Wt A 8.65 266.1 1288 165 KBy, ZEif, GRA, ik
HEPALRS b BOW TR RS 5.02 128.8 686 237 nhE, FEA
PRI R 1 AR 8.03 283.0 1403 243 BRA, A, mH, SlkA
PG RA eyt HAYR 8.11 173.1 906 181 BHERIAT, SEOA, ml&qr, ariefn
WHLAY Bk L A 5.12 72.7 319 347 aff, WA, A
JUVERIN HREKRE L R 7.01 19.6 61 181 VAT, SRRAT, AT, A
VLV v ;! £ U EREARGOR -7 N 50.6 175 302 FRA, B, BT, ZhiE, A, SR
TR T it ALY 8.23 52.8 675 156 KBy, SEA, SRt

TR, BN K 0. 100, 200, 400, 800,
2500 mg/kg (1) KCl % 100 ml. FHEEIERR S
TSRS REE TN, G ER T,
WS, 1 20 Hf, RISk 57 sk K 0. 100,
200, 400. 800. 2500 mg/kg [1J&H1-HE.
1.3 K

AHIFGE R 1 DY ZE A AL A Cox Z5E1MIgR He fry Y
AL SERE EREAT T — 23 0, IRAE IR Tk
1T A SRR . AP, 0.5 g
I 3 ml E DU I $E R (1.7 mol/L NaCl +
0.25 mol/L NaBPh, + 0.01 mol/L EDTA), #HUSIIA
25 ml 115 (0.5 mol/L NH,CI + 0.11 mol/L CuCl,),
WK 3 50~55 min EYCIEHER, 1105 I E R
TR Ko BT AR 22 e 25 B e & LiCL A A b )i
M HG-5 BKAEEETE bR s A BR A =D Wl
S o
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AR T 25% Ao (B 1) AHmhil s SMIE K AR40 1 [n]
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HhJE K 100 mg/kg 5% 200 mg/kg I, PR3% 7200 & K 281k
() [T 20 A g% vy 1 P R IR e, TT s 85% ~
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Fig. I K extraction from soil as affected by means of extraction
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Fig.2 Recovery rate of added K in the soil as affected by

means of extraction
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Rl 3 Fron. BESRBOR T PUZRII AR B3 n, M
g BRI K A RN . AR IR DU AN
(R B 2 1) 5 & ] ] Langmuir J5 FE Rk : K =
2533C/(0.04523+ C) (R*=0.995). Hih, K& 145
PRI K & (mg/kg), CARERPUMEAAE (mol/L).
%7 PR A DU R Rk R B — e AR R S, 1
— AR B R s K PRI A TR, 4y
IR 0.2 mol/L 1, $REM) K & O I 4%
KA, A3 DYRBIAIR FE A 0.25 mol/L B HHLH K
ERATEB R, H5 0.2 mol/L Hf HEK T 5%,
HE—2D B DU RN IR FE 42 0.3 mol/L, 2K K 6
A U I PR AR DGR TE R H (i
PEE, IRAFI 0 KB HT Y. (1) DU SRR B B I A R
KIZEFE o AR PRUELEA FFR I AT N n] R 2 Hi 4 HY
A 3P AR e K, MR AW, A iR
R o USRI A B2 2R 0.25 mol/L B4 i
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Fig. 3 K extraction from soil as affected by NaBPhy

concentration under ultrasonic extraction for 2 hours
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K R PR INAE DU 2R 251 o, NIRRT
TE K R R . 24 b5 Cu BRI A AL DY 21
BT RIAE R « CuCly, F 5 5EMaT0E 73 1R 45 Atk
2 fizne 4 CuCly I, 3B b Fi v 26 e it
RS A& b 5 AN . T A G IR0 Bk DY A
BEAN, TEZHEDURIE, HJAY Cu MIREEREE S
(0.14mol/L) IF, IN#E A LLE L, BI4L K
ZHTIER TR -

Table 2 Effect of CuCl, concentration on dissolution of sediments under boiling conditions

CuCl, ¥ % (mol/L)

NaBPhy #¥ (mol/L)

0.20 0.25 0.30
0.08 BT R YT ARR HUTE AR B
0.11 P LSRR 87 B ULTE RS
0.12 I ARG DD
0.14 7 x P
0.20 ¥ o TG

3 P DU Ak B 4 A1 1 5 ANIH] CuCly FH 0] DY 2K
PR L BRI 138 K R 4 FioR. BEPUZRHN Gl ik
t1 0.2 mol/L B4 % 0.25 mol/L, 13 K $2H i 2% b
Tk, AH#E— 2% 0.3 mol/L, 13 K $RHE %A
Hahn, X5 3 g REAR—B CuClL kX 14 K
(PRI AR AT — & 15T, 55 DUZRAI kR ) K42 HX
SRR A W A HAEH . 3 M DYZREI ok 4%
PR, 0.08 mol/L CuCl, FHF i Hof F 2 W b 7 1
K 4RECE, it 0.11 mol/L BL_EfK%% CuCl, &

FraRA I 3 K PR TE W 22 . R 0.11 F10.12
mol/L 4 T 5 43 UTE AR, AR DY R AR U K
AT AN Z YT & AR 2T, 31X ] BE A KA J8 42
FRUTTE T ZEE DUZRHI B, 1y DU A4 L DU R AR i
HAT MO R S WIRE K 5T % R,
HIA 0.11 mol/L CuCl, T2 BAAM i A DU ZRHIIAN, X
Cox ZEMKIFIUA — 2. (HONIRAGVEIE 1 3G, f
O KR E SN, ARSI A S0 i DU R S
TXF Mt CuCl, M54 0.14 mol/L.
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Fig.4 K extraction from soil as affected by NaBPh, and CuCl; concentrations under ultrasonic extraction for 2 hours
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Fig. 5 Amount of NaBPhy extracted-K varying with time
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Fig. 6 Recovery rate of added K in the soil as influenced

by duration of NaBPhg-extraction
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SER/INEHE K ZALIHERI B R, ik 6 50
mg/kg TIEAMNE K 1L, TR ZES KR FTt.
2.1.5 HREGEEX L K ZAR I e ROR B R
NIRRT DU A S 148 K A B
S B 7 g R, BEEREGELE N 10 BFFEI S0
VUZSH AR EA% % 30 min SR 138 K &2 5k LT
WAL TTRE N : y=139.701x - 35.49 (R*=10.9947),
R BT 1, $REN 5 K EAT NI 40 mg/kg.
I AE 10°CH| 80 [ PUZRHN AL E + 4% K &R
A, 5 B A b IR GR 2 o 15 80 F1 90
Z 1A, PEARAR 3 KRR R A B .
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Fig. 7 Effect of temperature on K extraction with NaBPhy
under oscillation for 30 min
AFRRBELAT R, SME K R RIS T
10°CHI 15 o050 34T 45% F1 77% 4b, 20 DL ERT

AL PUZRII AR 30 min W2 S K FEAL
LRI TR AR 90% LA (& 8) HIFAHFZT R A1
Je—Fh I, HAMNE K 763 HakT 7 FR s kks
I, PRV LI A [ R A — e R AR A A
IREAEAE o DR R S B T 38 rp A xSRI Kt i R
DR H RGBT VEZ W S U, 80

IR K B R, 1 AT T 4R3% 30 min 42
I K 5525 48% 24 h 380K AR .
TEAZSEICER N AR BT R e AR K AR [a]
MR AL 100% Ay, BEEa e . Ryl e 80

PR HEIN 30 min 184 -3 K ZAML )00 5E Jiid.
2.2 K

2.2.1  FFHVYZEONEDE T3 K BTy
% RE VYRR E I K 2 28I S 5k 1)
gESL, ME IR K AR DU R a2 T LA e
Wr: FREL0.500 g ik 20 H iR F LA T 50 ml &
LV, NN 2 ml NaCl 5 EDTA [#) A9 (2.55 mol/L
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Fig. 8 Effect of temperature on recovery rate of added

K extracted with NaBPhy under oscillation for 30 min

NaCl + 0.015 mol/L EDTA), 1A 1 ml 0.75 mol/L Y
RN, AEfER AR 2% 180 r/min. 80 4%
PR HRG I 30 min. FRFGETHIGMA 25 ml 28115
(0.5 mol/L NH,CI + 0.14 mol/L CuCly) VAZ 1k, #
AT JG B TR K A 50 ~ 55 min, 48R R DU ZE A
BIYTIEWR MR DN 5 3% 6 mol/L HCI, .okt € )5
ZAMAKERS 50ml, HRIEAFNE S K SR 5~10
ml T 50 ml 0, MERINN SULEEFE N xR,
A 52 2% I AR I VRN b 70 o 2 R BRI B2 300 3
mmol/L, HI HG-5 B K I BV E Fh K & 6.
2.2.2  VUZRBIAREINE AR R T8 K 2R
H 8K 2 BRI S S ANE K S, H B
IR PUZEA AR VAR T ) Ko il KB, AN 3
P DU RV K AR AR K (3R 3D, Hi)™
VORI AT A5 /KRG T 162 mg/kg 315 & ARG
I 5777 mglkg, K2 HTIEZIFAEI 118
K /71 2000 ~ 5000 mg/kg. HEE 250 & 43
WRARR PRI K B0 2.3 ~ 7.4 1%, ¥k 44 £%, Al
VAR R AT He vk KRR ) AR G2 3 KO E SR
P SR EE AR 2

2 it AN A KOS, PUZRIAN AR B
T4 K AR, BT TR E 8 K R AR
SERE T EEVS AR B o0 b, N3RS %3500 2 13 K
EAALMEEA TR 4. R K B0,
12 -4 K R AR 1 [N 2 46K 22 5041 90% ~ 110%
208, TN 101.9%+8.2%. X 45l AL
S8 v DU SR BA v T LA Sk s oA ff bl s 398 R R A A%
K ZAR A, ) T4 1) 387 2 K A4k 4 400 mg/kg
DL L, 3k e g5 L L R E AT SR ), Y
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Table 3  Effect of K application rate on content of NaBPhy-extracted K in the soils

KA R TR i K & (mg/kg)
0 100 200 400 800 2500
TP & & FrdgE 2969 + 12 3066 + 7 3180+ 12 3395+ 14 3883+ 12 5431 +20
L&A Tl A T 5777 + 64 5871+32 5993 + 111 6197 +39 6564 +27 7921 + 457
LAY TR+ 3235+ 18 3336+ 14 3422 24 3664 + 30 4087 +24 5431+ 31
VLI 34 - 2302 + 43 2417+ 11 2523 +7 2682 +23 3084 + 94 4673 +£53
R 3 Wt 4527+ 24 4644 + 67 4738 £ 67 4896 + 8 5351 47 6776 + 104
L PALT Hh T 4293 £21 4396 =37 4512+ 16 4743 £51 5100 £ 164 6900 = 114
IR T 3440 + 52 3532+24 3637 +28 3805 +£27 4194 = 40 5624 + 58
L PE R et 2656+ 37 2753 £ 30 2861 + 45 3112+33 3525+ 44 5435+ 128
WA KA L 2373 £ 43 2464+ 19 2558 £30 2798 £ 52 3216 +49 4905 £ 17
TR R KRG 162+9 267+9 352+4 571+ 10 963+9 2605 + 26
VLV v AR 1218+ 8 1329+ 19 1440 £ 3 1690 = 26 2136+ 12 3822+ 32
TR T Wt 1570 £27 1661 +2 1779 £ 38 2013 + 31 2416+ 8 3901 +21
4 K K %
Table 4 Recovery rate of NaBPhy-extracted K in the soils after K application
SRR M R +aeR i K & (mg/kg)
100 400 800 2500

TLRH E ] Frige 97.7+6.8 105.5+5.9 106.5 + 3.4 1143+1.5 98.5+0.8
LaA Fel L 93.6+32.3 107.8+55.6 105.1£6.5 983+3.4 85.8+ 183
LT et 101.6 +13.5 93.8+12.2 107.5+7.4 106.5+3.1 87.9+12
VLA 3 5t -1 114.1£11.5 1103+3.4 948+58 97.7+11.8 948+2.1
PN SR Wt 117.4 £ 66.9 105.5 +33.6 92.4+2.0 103.1+5.9 90.0 £4.2
P -y 102.6 +36.7 109.2+7.8 1124+128 100.8 £20.5 1043+ 4.6
IR A 1 91.9+7.6 983+ 14.0 91.2+6.7 94.2+5.0 87.3+23
iy Hyt 97.0 £ 30.0 102.7+223 114.03 + 8.3 108.7+5.5 111.1£5.1
WL HEHEKAE 90.4+18.8 92.4+152 106.1 +12.9 105.3+6.1 101.3+0.7
RGN FHIRA KRG 105.7+£9.1 952+2.0 102.4+2.4 1002+ 1.1 977+ 1.1
AN AR 111.1£18.7 1109+ 1.7 118.1+6.5 1147415 1042+13
T v P B 91.5+2.0 104.6 £19.1 1109 +7.7 1058+ 1.0 93.3+0.8

T3P K ZARCA 100~200 mg/kg, H A%
AR K AR s i, e 1 T K SR (E T RE
SHBKNMRZ, XA BRI T IR
Bk KA GRETHI L HORS BRI AR e
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B A 3R AT 2 K s AR I xS ok
A VP At e B AR 1387 2% K 3R AR FE 30 3 8 Bl m]

PN
Heo

(11 s, AR, RE RO f .
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Abstract:

The possibility of using NaBPh, for accurate quantification of variation of available K in soil was discussed. Results of the

laboratory test on 12 soils showed that soil K extraction with NaBPh, was significantly influenced by the concentration of NaBPh, used, duration, and

temperature of the extraction. Higher concentration of NaBPh,, longer duration or higher temperature resulted in higher amount of soil K extracted by

NaBPhs. A modified NaBPh, extraction method was proposed for determination of variation of K in soil. With the modified method, the amount of K

extracted with NaBPhy was 2.3 to 7.4 times as high as that extracted with 1 mol/L boiling HNO;. When 100 to 2500 mg/kg K was added, the recovery

rate of added K varied from 90% to 110%, and averaged at 101.9% =+ 8.2%, suggesting that the modified method could be used for determination of

variation of available K in the soils.

Key words: Soil, Potassium, NaBPh,, Determination



