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1 #REFZE

1.1 5

FLJEHI A 45 B T R HEIE{ ICPE-9800 ( B,
HA ) ZAMPHEBEETT UV-8000s (JoHr, HE );
gli7kK 24t ELIX3 (Milli Pore, %[ ).

B bR #E 5 GSB04-1741-2004 (a) (1 mg/mL)
B KA 648 K7 R AT I e A
F=5 AT Al IR S R R BR AR 2E 0 A BR A
AR LA R R A S 45 D Oy ik
i, ELRECH ik an R 8 4tk 5 RS R A e BE
L2 L BIR AT, Ar 24 AR FR U B IR 4 2.5
g I T 500 mL# K, ¥ A0S A 20 mL ¥k il
iR, JnA 8 4l K % 25 2 1000 mL, B i % 0.25%
TR B, 44 M B FREL S0 g SRR LI
T 800 mL K rfr, ¥ KIS i 47K 22 45 2 1000
mL, FC il 5 5% #H FR &% 7 W, 44 N C i R
FHMA. B, CHARIR A, B sl AR A R B
SN
1.2 K5k
1.2.1  BEbRUE RS AR &

43 5 W% B 0.00, 0.05, 0.25. 0.50, 1.00, 2.00
mL BEFR VAW E T 50 mL &5 i, fin A4tk
JEZSZE 50 mL, YR, BCHl kR 0.00, 1.00,
5.00, 10.00, 20.00. 40.00 mg/L HIHEbRIME RS TAE
W, #H
122 MU TAESEORE

TSR N 1.2 kW, S48 14.0
L/min, BN 1.2 Lmin, #S°H 0.7 L/min, B9
BHE S s, REPUEHTEIEF, S5 1] Rflrag ; Arife
B rMTiEZ . 1775, 1783, 213.6 nm,

123 bR Zeny 2l

LB & 55 B T R s kbR th e 2l . 1
BB IS TAESEC R e LR B bR 551 T
VEW, 2H85 i ibrEth £, SERa i
1 I A AT TR A TR S A

HUERE L (b 2R 20 . B R vE £
I TAEWL 5 mL, MBZIKERZR 15 mL, REMA
5 mL HUHR FL R, F/0IRA1G ##HE 20 min, 435
T R 45T P Wi b o TR0 400, 450, 490 nm &
PIIGIE , 2R RN A5 T BObRTE RN
124 SRefihs H BRI

LI E A AR 10 R, TN a2 A w5
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HtEbREmRZ, KR (mg/L) = fRfERZE x 3.
1.2.5  MEWEE AT

FHHL R 5 55 B A G812 MAUAH B L a1k
A3 S0 5E W BE S 5.00, 10.00, 20.00 mg/L F4 i b 74
TAER P AR, TRO X AP vk e B
WERARE (%) = (1- |BME - B |/ FOSEME ) <
100,
1.2.6  REIUAE i B 28 Sk

FREUBEFR 55 1.25 ¢ & F 500 mL =i+,
4livgr7K 250 mL, 121°C#E K 20 min, FRAHIE
FJE, B IFHALAEHR 022 wm B8R IE,
AT AP o P85 R IR R Atk
i 5 A5 Je 0 ol FH H JBR 5 45 3 - ARG S L
BHET LU AR T A RO S A, DU SR A
EROF:
1.3 Geitor

K Excel 2003 12 DPS 9.01 #4746 8dE 5831
AMHE (Tukey 3 ),

2 HBREH

2.1 EIEIHT ISR BB R R

FH T LB & 45 B T R SIS 1ICPE-9800 H
AR ES S, ol B EAMEE (<200 nm)
M REGEZ, FASLE K T 1774, 1783 )
213.6 nm 3 5 i 2 0 B 1 A A R, 25 AR R AR
213.6 nm ST AR GE B i . RBUE LS, A
G LR bR ZR AN IR 1 s, S5 Sl e #% 213.6
nm {E R 53 AT i S 6 AL i HEA T AN . 213.6 nm 43
BT 46 6 25 FURE i AT I 2 10 R, 1T
2 213.6 nm S 3 X B 1 5 AR 1 BR R 0.05 mg/L
(1)

2.2 HUBH TR Eb A TR ARG D K A v o 4 2% e AR
# H R

FE 400, 450 JZ 490 nm PR A T 2 R 51
PRI TR O, 22 AN (RIS 0 A Bl A s v
M2k, S5RAnE 2 iR, 400 nm Kl K bR i th £k
P REUR S, R=1,

1 400, 450 % 490 nm I KA I 45 28 F X 58
FURE S B2 00T 10 Yl g, B3 ) A 0 38 4
PSR AR R, Z5 5L 3R, 7E 400 nm A5 I 0% 1
K HBR R 0.32 mg/L, 450 nm A& 9% K A A H R A
1.21 mg/L, 490 nm 45 il < A9 A Hi FR A4 1.48 mg/L
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me

2.3 HUBGRE G AR B T R SR R S P B Lk
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B2 $ASHEL BEARERNREKIRE fh 2k
F2 HlIHEFEEEETERNF KRR
Kl (nm ) TR ZE R (me/L) Fr (w22 KB (mg/L)
400 0.03 0.11 0.32
450 0.15 0.40 1.21
490 0.84 0.49 1.48
3 HBBRESEBEFRIEESHIERELGXNERELZEI
BT S RE R4 BURASE L @A (mg/L) St T B PR L (L ER B (% )
(mg/L) (mg/L) 400 nm 450 nm 490 nm (%) 400nm 450 nm 490 nm
5 4.87 425 3.23 1.03 97.4 85.0 64.6 20.6
10 9.63 9.83 10.00 9.83 96.3 98.3 100 98.3
20 19.37 19.58 19.10 19.43 96.85 97.9 95.8 97.2
F 4 HBREEEFRIHLEESYIERE @RI EFNERQNLERILE
KEEFR (mg/l) ) bRz FRifEis 5% W3
RWE K (am) - ff i RS %
11 m (mg/L) (mg/L) (mg/L.) K-
itk 213.6 89.3 86.1 89.3 88.23 1.85 1.07 a
R LAk 400 85.92 79.24 90.07 85.08 5.46 3.15 a
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BB BEUR R B A P2 i R EOR IR, A AT
HEPE, RERBEDRIRIE H 25 A6E 0L RE B
ATERE, SURBEIETE S RE, Al Fpin RS sk
i, KERBEALAE b IO R AR,
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AR SR Yl = oY = AN S V¢ 73 a1 E 5 & N
AT HEE S S 7 W A ) G

FEHE 5 55 B R A E R DL L e e R
ez T T EL R B . R R T B
A AT PR AR RO A B CHIR S . R
S U7 ) T e SRR A B T R SR I R e
HI A S, A R R 0.08 me/kg, T RRAER I
J7 ¥k HJ 1082—2019, B w4 '8 ) FiY vl S A
S B R S [ B g ] 1 S Y AN T
2, K B4R 0.05 1 0.02 me/ke, K25 B FIE
Bff S AT RE G A 3RS W N AT (R SR AR R, IR
BEWSIRAE T — M . 224 . ARk

BPUEH T Lo 6 T IR TS LL (0 0k AL 5 A AU G
M7, (EAFLAH B b ok O FRR R PRI TR L &
e, N FHATRE AR e, BOE RS
BUER L 0 7R [ 2 i O B A RTINS , A
HBAR B e i R E MR TR ek, RRSh 0
RIAL BRA A S et (AT 0. 5 96%F 0 FHAUAR  1L
0,15 He A8 T R K Tl e KRR A o 0 1 e I 2K
W, YIS T OK SOKFE B i Ak

AHFFENT B B A B R SPtiE i SV
P A3 R S8OBAG J7 0EA T T e, WA T
R 5 55 20 R ISR AR I 4K R 213.6 nm
SAE R IBER B R 0.05 mg/L, WA T HL4H % 1
O AEAR RN K st BRAFAE 25 5%, 400 nm K
T ) R ey, Kt FROA 0.32 mg/L,  [RIAS,
UL BE A I R R B, N 85.0%. Ik, AHE
FEIN B % L 7 400 nm KA I £ 12 F 1
R E T 450 55 490 nm 33 5 AR 0 K 4 K6
TR o X PIRR A [V RGN 7 12 E A 0 s 38 1A LG
BRI, HLBRN A S B T R OISR T 2
W B2 /0N, AN TR B B A 255l o D A 1
T 96%; ALSE AR BT HL (AR AN ME R 52 ik
JE | R KRR, XS EE T 5 me/L fORE
At A A AU T P SR 5 B T R DR O G

IR, 3 3 o AN RS I I8 K ) 4 SRR AT LU
ABIFFE L AN N U 3 LG (AT 400 nm (A
AL

4 Z5ig

BN L iR T e A Ay B iy 2P € Y 04
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Xof A [ B e 91 T R DU o RGO o 40 v
T 96% . PUEHHE b (0 1k R 25 2 ik B . A
WA MR, FERZI I K 400 nm B @A H B
AL, 032 mg/l, 7E@EEEALT 5 me/L B, 1
BRI LU 83k B R FE I T F BN 5 45 B R A
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Comparison of inductively coupled plasma emission spectrometry and vanadium molybdenum yellow colorimetric
methods on available phosphorus determination

HUA Li-xia" *, DAI Shun-dong', HE Lian" ?, YE Peng-sheng' **, SUN Xiao-fang" *>, KUANG Zai-yin', ZENG
Hua-lan" *, JIANG Qiu-ping', ZHANG Min' (1. Industrial Crop Research Institute, Sichuan Academy of Agricultural
Sciences, Chengdu Sichuan 610300; 2. Key Laboratory of Integrated Pest Management on Crops in Southwest, Ministry of
Agriculture and Rural Affairs, Chengdu Sichuan 610300 )

Abstract: In the process of agricultural production, available phosphorus determination of cropland soil and fertilizer is
necessary for formula fertilization protocol establishment. The accuracy of detection methods is important for judging the
quality of fertilizer and realizing formula fertilization. In this study, the sensitivity and accuracy of inductively coupled
plasma emission spectrometry (ICP-OES ) and vanadium molybdenum yellow colorimetric methods were compared on
available phosphorus determination, it was found that the determination limit of ICP-OES method was 0.05 mg/L at 213.6
nm wavelength, while it was 0.32 mg/L for the vanadium molybdenum yellow colorimetric method at 400 nm. The detection
accuracy of the two methods was compared. It showed that the accuracy of ICP-OES method was not affected by phosphorus
concentration as the determination accuracy of different phosphorus concentration standard samples was higher than 96%.
However, the accuracy of traditional vanadium molybdenum yellow colorimetric method was greatly affected by phosphorus
concentration and detection wavelength, as detection accuracy was greatly reduced for samples with phosphorus concentration
less than 5 mg/LL, and the accuracy was lower than that of ICP-OES method. Based on the results, 400 nm detection
wavelength was a ideal condition for vanadium molybdenum yellow colorimetric method for phosphorus determination of
unknown samples.

Key words: available phosphorus; inductively coupled plasma emission spectrometry; vanadium molybdenum yellow

colorimetric method ; fertilizer
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