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pH 2.4~4.0 W) YEFG /R 7, o ¥ 6008 2405 28
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FEARFIETT pH, X EE TR B 85 48 75 50 S AR 7 1k 10
TR R R A RTINS 005 A BT O vk
TTOCARBNHT , 46 R 35 2%

1.1 38 K TARAA:

A3 B T (b5 A AR A R ST AR
Al B T9CS) , B O ML (R FERHE A RAF,
RIS TDOM ) |, T i 9% 7% 35 F72 4 ( 7 M 455 0 S 30 B 4%
H AT, S HZQ-X100)

1.2 BRI

BEPRUETR IR 1000me/ L( FZA (48 K T4
BT L) |

TR W TE /R 77 FRER 0. 20g TR B3 W% T 100mL
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ERIR (bt Ak 2R A 5T i, BVITZR ) 5 1R (
R LA R A R |, 6% 4l ) 5 UL 8% (Strem
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itk 1 M. 1 HEH RO A o BT A AR
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pH<6.5)
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FE i GBWO07413 ., GBW07414 . GBWO07414a ( 1 [ b
JERRE B M ER Y B O ER (b2 A ST T ) 5 RO B
(HpHhRAE IE pH>6.5) .
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Fig. 1 Comparison of analytical results of available phosphorus

in acid soil extracted by NH,F~HCI with different ratio

of clay to water and extraction time.
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FH Tem Hfgth B 9 b 325 1 W ' 88 R A N &5
Wl AR R R A SRR v i
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X I Y IR RNAE BRI BT L 25 R L S e 4
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Fig.2 Relationship between extraction time of NH,F-HCI and
pH.
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Table 1  Comparison of analytical results of available phosphorus in soil extracted by different pH indicator
) . FEIR A5 BWRH AR | R E RSN EE | A AR
R 11 . SR W A
pH $E /R85 (pg/50mL) (ng/'s) (hg/s)
GBW07412 0.245 22.305 22.30 21.243.6
i) RENEE A 0. 099 8.568 8.57 /
. . 25 IR IR 0. 009 0.153 / /
ML GBW07412 0.266 23.648 23.65 21.243.6
TR K RFFE A 0.104 8.458 8.46 /
BK 0. 006 -0.070 / /
GBW07414a 0. 140 14.721 29. 44 2943
ZAHFEm KA B 0.049 6.286 12.57 /
- o 25 IV -0.017 0.263 / /
s 7 D 1 = FIE W
GBW07414a 0.116 14.248 28.50 2943
TR W KIENFE B 0. 024 5.790 11.58 /
Z5 R -0. 020 0.013 / /

— 215 —



HOW

CAR

moot
Y 2023 4

http;//www. ykes. ac. cn

MAEY (NY/T 1121. 7—2014) Hh iR S0 40 = 32 W i
HilJE , 7 A AL EE WO pH 2 8.5, JF e
M= HEW pH 8, 3% WA A5 HE ) o, e il J5 B 42
IS8T pH 5 B9 BE W 43 0 A2 | A7 208k 45
IR 2, RiIR A AR AW pH (X 45 SR AR K
BCHl S pH R 8. 22, IR BRAG I 45 R W] i A 1K

62 BRIRZATHR NG pH AT SO IES SRR
Table 2 Effect of NaHCO, extraction with different pH on

analytical results of available phosphorus

KR R AR E 1 (pg/g) bR A
i KA pH A pH E 8.5 (ng/s)

GBWO07413 14.20 17.49 18.3+2

GBWO07414 10.26 12.71 13.8+2.3

T - SRR IR R pH FE BN T 1k R R AR
SR AR SCHR Y P L pH 1.5~2.0, 12,1 &
TR, ARG T B R B RS 47 bR o D v
(ARG 265 7 B4y - HEA RCHE A I E ) (NY/T
1121. 7—2014) A~ — 2, H #k B2 &80 0 M = 38 W
pH X SLIR S5 A F B, N T TR R R
pH sZma R, S 22X AN [A)) R A &
ERTR AT, He b o 5 1 B T A R M VR BV pHL
2.7~3.2, MEL R B AHE XS, LRERIEHK
e —EERIR 0 pH P 2 2 J5 IR KRR
W, BH A8 A R B D a2, PR L R e - TR
BB S T B, LR R B, R -
HRRIE RO E — A, pH A 2. 72 BT E E
2.79, HE 2 GBWO07416 — /NI )5 5 W pH H
5.04, W L BLC A S MR 42 5 1% pH {H (4. 90) =,
ORI SE F R WL B 25 S (HIR 4R W Y pH i 1T R
SR EERE ), I B R O

DL SE5G 3R B Bk IR S AN IR B R 1 A 2 0
T pH E 8. 5, HUAk B — £k R I= B R R D R B
fdi.

2.4 LIRPEAEHE AL ]

(RRAR B8 A 2B il 2 ) (LY/T 1233—
1999) #2312 $2 J5 7 W 09 DR A7 I 8], 75 24h 2Z A U
FE . AFFTINE T PSS ) 5 K R T -+ HEke
i, SR UL 3 A R 2pe/g ZE AT HIRE S,
BRI E 3 RS TR 7. 57% , iE:
5 KK ZE R R RRL 9. 17% ; A 5 & B AE 15p/g
ToA7 AR HEARE i ( GBWOT7416) |, 13 2 WK 18 W i &
3 KM L, BT REL 0.43% , 8 5 KA S5 R T
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[E29 13.20% , W] UWLIR B RN B S A R 2 15k
FEA RN SRR S A % IR 1 Y
REE AT

3 R HEIAA IR D AT SRR SR 5
Table 3  Effect of extracted solution with different storage time

on analytical results of available phosphorus

AN [ 5[] A Al A B R A
R, WEE (ng/g) TREHBI( %)
0d 3d 5d 3d 5d
K HORE 2.54 2.34 2.30 -7.57  -9.17
GBWO07416 | 17.05 16.98 14. 80 -0.43  -13.20

2.5  JFIERIBRA %

VB R P 1 A S PR UEY) Bt GBWO7416 Fil
B S S AR EY) T GBWOT7414 , 43 5147 I
FEICT 6y KT ZE SR L 4, GBWOT416 Kl 45 S5
YIE N 17. 2ug/g, GBWOT414 K5 I 25 5 57 4 (5 N
12. 5pg/ g, YITE AR AR 0 DY, M 2 F0RE X A o
TRZERFA R, R CRBEUEI 4387 7 v bs il
ITH AR FNY (HJ 168—2010) Bif 5% A. 1.2, f# ] 3em
IR, 5 0. 01 Wt B2 6T 07 ) vk B2 B AR by 4
B, X6 17 il £ vk 2 05 240 0. Spg/50mL, FRAE N
5. 0g 43 B 10mL 22, 465 H R R 0. Spg/g; FRAE
N 2. 5g 4 EL 10mL R AT R BRSO 1. Ope/g .

Ha iR

Table 4 Precision tests of the method

ZH GBW07416 GBW07414
T SO S (ne/g) 17.2 12.5
FRER A (ng/g) 14.8+3. 1 13.8+2.3
PR 25 (n="T) 0.5907 0.2323
A FRIE IR 2 (% ,n=T) 3.44 1.86

3 e

ARWFFEIEDT T W 3 A Ol e vk h i
S AR PE XA I 45 SR A R i, DL S R M - R
[i) B 7K He Xl e 25 SR i s, 25 SR Rt £
BEAE 10 10 2K &AMT , %R 82 60min 7] 15 215
FEESE A a3 T A b5 o 1 S 36 A A A5
FUARAR(ESS S ; IR TR pH A5 | kIR
SR BT R pH & 8.5, 75 45 5 0 AR A, F)
TR —EE BRI AR A AT pH BRI A B W TER
PEVS T AF IS 18], AR IR X R S8 ORI
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Spectrophotometric Determination of Available Phosphorus in Soil with
Bromophenol Blue as an Acid-base Indicator

YU Tingting, ZHU Yun, GUO Lin"
( National Research Center for Geoanalysis, Beijing 100037, China)

HIGHLIGHTS

(1) Using bromophenol blue as an acid —base indicator was first proposed in the determination of available
phosphorus in soil.

(2) Bromophenol blue showed more obvious mutation as a better acid—base indicator than dinitrophenol in this
method.

(3) Extraction time, soil-liquid ratio, acidity of the extraction, and other experimental conditions were studied.

ABSTRACT

BACKGROUND:; Standard and common methods for the determination of available phosphorus in soil are usually
spectrophotometry methods. Before measurement, the sample is extracted by an acid or base solution, and the pH
of the extracted liquid is regulated. The existing methods include complex operation steps such as filtration, and the
acid—base indicator dinitrophenol is highly toxic. Most of all, the color of dinitrophenol is easily altered.
OBJECTIVES: To optimize the existing method and improve detection efficiency, and then use the method for soil
available state analysis and soil evaluation.

METHODS:; Different experimental conditions such as extraction time, acidity of the extraction and acid —base
indicator type were compared. Centrifugal separation was used instead of filtration, and bromophenol blue was first
used as the acid—base indicator. Detection results of bromophenol blue and dinitrophenol were compared.
RESULTS: Comparing the detection results of the bromophenol blue indicator and dinitrophenol indicator, the
absorbance, accuracy of national standard substance and unknown sample detection results were completely
consistent. With bromophenol blue as the acid—base indicator, color mutation was obvious without any interference
of bottom color.

CONCLUSIONS ;: Bromophenol blue has low toxicity with accurate detection results. This improved method is

appropriate for rapid determination of available phosphorus in acid, neutral and carbonate soils.

KEY WORDS: soil; available phosphorus; spectrophotometry; acid—base indicator; dinitrophenol; bromophenol

blue; experimental condition optimization
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