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Determination of Phosphorus in Plants Using High Resolution
Continuum Source-Atomic Absorption Spectrometry
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Abstract; A method for the determination of phosphorus (P) by molecular absorption of phosphorus monoxide
(PO) using a high resolution continuum source-atomic absorption spectrometer and an air-acetylene flame has
been developed. The factors affecting the determination such as instrumental conditions and parameters, spectral
interferences and chemical interferences from coexistent elements and etc. were studied. The method has been
applied to the determination of phosphorus in plant materials, such as leaves. Comparing with the other methods,
this method provides the advantages of easy and simple of operation, more efficiency and is suitable for
determination of phosphorus in plant samples.
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Table 1 Instrumental configurations and parameters of

the applied continuum source spectrometer

IENE 2H
Y B £ G AT (GLE, Berdin, Germany )

BAKAERE:190 ~900 nm
AERE(TR 25°)

TSR pmm AR R TS TR

? 270 mm x 60 mm) , 435K 140000
K% 2BE CCD W B
1.2 HaE

B (K ZE 0.0001 g) AT HBEEEh
BE/NF0.420 mm (40 H) fH R TFRURZ
HHAERR A BN EE T KERE, WA
10 mL HNO, , 3% )5 A& FHRE E 150 C, 71
#GTHAZROHAENE BTFAHE, WA
10 mL HNO, 13 mL H,0,F 150 C {4 £ FEtk £
HER(EESBPREAREZET BHNER
HNO,) , B S E e  BUFAE, HEEFkn
BEF,EISOCEEZEET,H e =2% (KB4
%, FIH) & HNO, € A5 E

2 R5he
2.1 PO 5-TiRk ik Seit ik

B FHEAR 8 FERT, PO A FHREH
AFRBGEE™ , N XTI ESKEEA’Y 'S
B I8 4 43 A T FEL A 228 ~ 264 nm; A XPTT A BRI
ZEBIENBEKMHAEERE 326 nm 4, X
B FIRBOEL P, &M B ISR RBCR
REBMIAHFT AR BRED TR S E N
R, BREEHZR - SKKGEET PO AT
B R B RBOE RS , X 5 TFRUGEL 1
BRIV, T ELiE LA — i B TR 03 B, Rt AT
AR FRBOEESHTE, XREHET I &
W s BE A X 2SR 9 PO 2 F IR U 4% (246. 40
nm.247. 62 nm#l 246. 26 nm) FHFTH3T
2.2 {UBH&RMEE

NEBTR MR EE PO DURT A FHELIR -
ERKIGHHRIER, TRE PO - FIEBEIRZ Y 2
KM, LREET PO 4 F M m A K
(246.40 nm 247.62 nm) ZEARIZHY S HHI T, B
IR AR L, B 1 MEREN, 2R ER
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Fig.1 Influence of the different ratio of acetylene/air on
the PO absorption signal at 246.40 nm and 247. 62 nm
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Fig.2 Influence of the bumer height on the PO absorption
signal at 246.40 nm and 247.62 nm
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Table 2 Analytical results of phosphorus in Standard Reference
Materials by CS AAS with different mixed acid digestion

w(P)/(pg-g™")

] Wil
YR BxEE
HNO, HNO, +HCIO, HNO, +H,0,
GBW 07603 801 780 830 1000 £40
GBW 07605 2532 2580 2650 2840 +90
2.4 Fii#

FIF PO 73 FHE P S EE EYIPESE
BuGEVREESMNEEREFATH;ES LM
W, FHRITE AR LN, FBME, —BK
W, Y Al Ca K Mg Na %50 & B
o AXWET Al.Ca,Co.Cu.Fe K Mg ,Na,Ni,
Pb H XL R XTHE P BB THAE D
2.4.1 XTI

AR EEN PO 4 FRUGER D, FFES
Hib &R uERBGER B KHIEMER, I Co,
Fe Ni.Pb (HMF% 3 WLLEH, XELBEILENR
BOEL S PO IR WL 2% i 3% 4 HE R (AL ) B TE
0.015 nm P4 b (fX£##9 AX 7 0.002 nm) ; B4R Fe
246.265 nm M UELR 5 PO 246. 26 nm MR ISR
{2 0.005 nm  {HAENE PO 43 FIRUGELL ) %
4T Fe 246.265 nm ) R 8E RAK , ZE8 8 WK BE B
WAL B ENBXRTH WRESHKEN
Fe Bt [ &l i PO 4 - B, BT LA 38 FF f§ FH246. 26

#3 1E PO - PRIGELERNEN SR 2 R Em B
Table 3  Absorption lines of four metallic matrix around
the PO absorption band heads

REGEZBK  A/om

EFTK

246.40 nm 246.26 nm 247.62 nm

246.378

Co 246. 461 246.378 247.664
246. 265 246.218

Fe 246.374 26. 265 247. 666
246.515

Ni 246.526 247.688

Pb 247.642
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Fig.3 Influence of Ca and Mg on the PO absorption signals
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Fig.4 Influence of the different Ti/Ca concentration ratios
on the PO absorption signals at 246. 40 nm

1—RRBA Ti.Ca B[R EE PO MR IHE

2—FINMA Ti.Ca 5 PO FRILEE;

3—#7 Ca 239.86 nm HIILEE,

0.037

1
0.032PF R -

2
~0.027 /

0.022 +

0.017 I i 1 A 1 ' I
0 02505 0751 12515 175 2

Ti/MgKE Lk

5 AR Ti/Mg MBELLBIRE PO %F1E 246.40 nm

e AR RO

Fig.5 Influence of the different Ti/Mg concentration ratios
on the PO absorption signal at 246. 40 nm
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BRI, T 2 P& BRI KRR e

FH GBW 07603 f AR MM % 5 B NS
BE, 3HZ bR e 4% B R e TR A S S AR
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A HNO, - H,0,i8 & M TH &, 76 LR L 94X
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Fig.6 Calibration curves generated for solutions of PO band
heads at 246. 40 nm and 247. 62 nm
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Table 4  Analytical results of phosphorus in phant National
Standard Materials and practical samples
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