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Rapid analysis method of phosphorus element morphology in soil

GAO Wen'

(Fujian Provincial Geological Testing and Research Center, Fuzhou 350000, China)

ABSTRACT: Phosphorus is one of the important nutrient elements in the soil, which has an important influence on crop
growth. The availability and availability of phosphorus elements vary in their morphology. Accurate and rapid analysis of
phosphorus morphology in soil is crucial for rational fertilization and increasing crop yield. This paper discusses the rapid
analysis method of phosphorus elements in soil morphology, introduces the determination of phosphorus including instrument
working conditions setting, working curve and ICP method. The application of ICP method as a simple and easy detection
method in phosphorus analysis was discussed, through the actual detection method to verify the accuracy and reliability of
different detection methods. Finally, the comprehensive application of various methods can quickly and accurately analyze
the morphology of phosphorus in soil.
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Table 1 Reagents and materials
B FA% AT K
iR 2500 mL/ i PUBE AT ey A BR 22 )
TR 2500 mL/ Jifi P B AL T A R 7
PR 500 g/ il PUBERLA B A R A )
AR 500 g/ fifi R B A AT R )
B CE ) 25 g/ i PV A R A
B mmR 500 g/ Jifi VYRR BAA FR A
N3 500 g/ il Kt RHE R AR A FR A T
AL 250 g/ Jili FKHEH K RAG 7 R A R 2
EEevian 500 g/ Jfli KA AR R IERT AL 20
kil 500 g/ il R B A AT R )
PRI 500 g/ fili I 24 4 P 2 3R A B )
i R AR 500 g/ Jffi PUBRAF A A R
PRI ps=1000 pg/mL A IFARMER R GSB 04-1741-2004(a)

AR 2 ;
ps=5 mg/L

I 10.0 mL BEFRIER NN 0.5% BRERIA IS 25 2 2 )%

5 mg/L BB WEHL 5.00 mL BEFRIERE AR K 8 25 2 20 )5
2
Table 2 Instrument
IR 2R HI= HFETR
HEL A & A B OGN iCAP 7400 %! EEE S i
EHNT WAL UV 230011 FERL
R g SXZ-8-13 1Y I SRR A A B A H
TR AR 101A-4B 7! [ B R AL AR AT B F)
TR BSA 1248 %! T | B 2 R AT B A )
MR B L TDL-5-A %l RS
4 H R A SARA-02 i A PR A
20 mL PFREEREIAE FER B YIS A LA #)
R HY-2 %! M A
SRR O 50 mL Je it A AR A BR A 7

1.1

FE S 3 (1 AR, W0 BB v VA TR — IR DL AR 55
AR AT IO R, SR AR BT Y AR
i, WEH] UV 231011 436G EE T IL S ERE . Dy Okl &
Fa B, A/ E e BT e, S I i Kl 700 nm,
FEAJEN 10 nm, FEGIIETEY 6 s, BEHETE] N 45, FIH
iCAP 7400 {75, WEADCS IR AEYERE M0 etz
(R CEETR AR A S A T, ARSI rP iR K 100 t/min,,
A A SEONE RS SO S 3R, B2 AR R
WERAPE A5 B0 I I 72 o A OC TARS R BAR Ay, iCAP
7400 LA BEE WK 30 X T BEARER WA, 2 v

231011 43 Y& Y6 1 F1 iCAP 7400 {3 5% 3 3o 4 5 1 2 B0 5%
FTSCER R L R R R

3 iCAP 7400
Table 3 iCAP 7400 working conditions
TAESHL B
RF 3% 1150 W
AL 0.5 L/min
PR 100 r/min
BRI 12 L/min
SRR 0.5 L/min
pUNIUpsERN B
FRSp k] 5s




24 %Ok E

¥ EOE S

e E LA TAESECT, DE —Fh 5.0 pg/mL (B4R HE
W TEXHET AL R OGS T 0TS, BT
TS SRR S 1Y P 2. Mz, L 177.495 nm Nift
MLk, t T Irdke i T AN IR N, TR UL B R 2,
SUIETER AR, G AR 28 2 U
1.2

# 5.0 mg/L BFRUE RO 50 mL 2 EH0 T, Bkl N
0.0, 0.1, 02, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4 mg/L ka5 ",
DAVRBE MR A bR, WOGEE R ARAR, 52 7€ 700 nm &b (5,
PR AE B U2 4 Al 1,

4
Table 4 Colorimetric standard curve determination situation

S S S S S, S S, S,
W (mgL) 00 01 02 04 08 10 12 14
WL 0.000 0.097 0.196 0.401 0.799 0.985 1.131 1.291

1.4 -

1.2

3=

1 -
0.8 -
0.6 1
0.4 -

0.2
RIS

0 T T T T T
0.2 0.4 0.6 0.8 1 1.2 14 1.6

-0.2 -

y=-0.1238x"+1.1057x-0.0111
R2=0.9997

1
Colorimetric standard curve

Fig.1

1.3 ICP
TEARUCSESG SR AT A Shi e il A ] s b e R 51, 2
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PRUEF IR S ABRE R AT DL LA 5 AR 2, MR B0k
PRAHTC SR R GRS , A T B b R S R 1
RS HOH R R DR B AR R = A2 S B0, 1 2 W LLIEDE AR
0y A BUbR RN £, RS S UL WL B Wl 5 O ik
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5 ICP
Table 5

mg/L
ICP standard series units (mg/L)

THE Sy S S, S Sy S S S S

P 0 0.1 0.5 1.0 20 5.0 10.0 25.0  50.0

P 17'{'.495 {490} (EE)

5000 |
4000 |

3000 |

I [cps]

2000
1000

[ 10 20 30 40 50 80
HRIE [ppm]

f(x)=96.9189x+0.5691
R*=1.0000

2 ICP
Fig.2 The ICP phosphorus standard curve
XFEEARUE IR T, W B A ofe vk % i 40T 1.0 mg/L.
ICP HRUERNZR LML IR TE . MG R By 1,

2

AR LSRRI SE ) (LY/T 1232-2015) J&—Fh )3z i
-3 S I R . ORI TR R R, B 3
S B PR DL LS e AR I T S8 00l LA A i
PRSP R IERE R SR . B9 v b o 2 e b R 4 B 5 bR Ak
SR I BT I A 1Y 1 SRR S AR HE L) GBWO07456 ( GSS-GSS
727). GBWO07457 (GSS-28) #il GSS-2807388 ( GSS-32) 14,
LA AR SRR 77 A P 1 5 B I s SR e, A kAR R
AN R X - HERFAE . AR T I R, X ARl bR
PIRHEAT 6 YOFAT/0 M. 4528, G TIME . b2 xR
2% (RSD) FIHHXFR2% (RE), W 6 fiR Y,

6 ICp mg/kg

Table 6 Results of phosphorus in soil by colorimetric and ICP

methods (mg/kg)

GSS27 GSS28 GSS32

(778+41) (493+27) (287+32)

S £ bR 7571101 476.4£10.8 289+13.9
bk RSD (%) 15 23 4.8
RE (%) 2.6 34 0.8

MG £ b2 78044.6 495+4.1 28546.6
ICP#  RSD (%) 0.6 0.8 2.3
RE (%) 0.3 0.5 0.6

K BE R T TCP 50k 1 398 Bl A T A o 48 SR FE AR UE
EAATR G E P, RIS T R e ile . A
TELE AR IEZE 5 T ICP 15, B G AR E MR T ICP %,
IR AR AL BRATC A &t AR AL AR 22 S A
FRREE, O R AR BT AR AR AR, S3
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