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Determination of Total Phosphorus in Marine Sediments by Microwave
Digestion-Phosphorus Vanadium Molybdenum Yellow Spectrophotometry

XIA Bing-xun, SONG Xiao-li, DING Lin, JIANG Jun-cheng, YANG Lu-ning
(Marine Environmental Monitoring Central Station of Yantai, State Oceanic Administration,
Yantai 264006, China)

Abstract; A new method to determine total phosphorus in marine sediments by phosphorus vanadium molybdenum
yellow spectrophotometry with microwave digestion is presented in this paper. The working parameters of the microwave
digestion instrument, including digestion reagent species and dosage, digestion time and temperature were optimized.
The samples were dissolved by HNO, at the temperature of 190°C for 15 min. The determination conditions including
acidity for color-display and dilution factor were discussed to achieve a fast and accurate measurement for total
phosphorus. The method has been validated by determination of total phosphorus in National Standard Reference
materials GBW0731 and GBWO07311. The results are in agreement with certified values and have a precision of 0. 74%
and the relative standard deviation (RSD, n=6) of 1.66% . Compared with the traditional digestion method, there is
no significant difference between the two methods. However, the microwave digestion method is simple, rapid,
accurate, low blank and contributes less pollution, compared to the National Standard method of GB 17378.5. Results
of actual samples indicate that the method is suitable for the determination of total phosphorus in marine sediments.
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WFJ -2100 B4 n] LAy S5 R (B JE Je Al
I AT BR 23 7)) s MARSXpress o 1% 1 i 5 48 (5
CEM A +]) .
1.2 briiEiaig A 25

TR A 5 V25 R - 300 mg/ L ([5] 2 1 ¥ 0 58 s
Hl) o

AR ME I R (3. 00 mg/L) - MERH AL HL 1. 00 mL
IR A A VA T, FHK AR R 2 100 mL TR AT,

GBWO7314 i TR IR EY) 5 : (646 £61)
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Table 1  Conditions of microwave digestion

S FHE il R TR 5]
07 Ho /% ) . )
P/W t/min 6/C t/min
1 1600 100 5 120 1
2 1600 100 5 160 5
3 1600 100 4 190 15

1.3.2 FEarillE

F 25 mL B AR YOI A B HE R 0. 00
1.00.2.00.3.00.4.00.5.00.6.00 mL, il A 5.0 mL 4}
PR B 2 (0], FK E A R 208, $82) 0 10 min J5,
1em HEMLTF R 420 nm K000 52 W6 BE I 22 il A i
2k, B 10. 00 mL fF i T 25 mL HLEE A
5.0 mL BUAHIR B 50, RUK R BE R 208, 5825 1%
AP BRBEATINGE , fEARAE 2k A A T I A
il SR 5 1

2 gRHihe
2.1 GRIEIRARPERE

Xof 285 P X ARACTBE T ik 2080 R 572 W) s K ) AR 5o B
PR NS | LU AT BT fige i 1) 45 , 1y IS e d A A 1k
TRE I A, DAk B4 ik 44 ), Hoor e & B
iy
2.1.1 {HfFHRFER &

TH AR R S A B A B % SO TR A
i BRI O R A A P B A S R AR
IR Z VR FE2E B8 AW ist (T8 B e il
W, Lok ib B s 2, TTHLRL AT A A BILR A 2R A7
BEX VR TR Y B 3 B84 A, AR SCE 5 HNO,  HNO,
- H,0, . HNO, - H,S0, .H,S0, \H,S0, - H,0, , £ /K,
FoK - H,0,% 7 MR R H2 3R 1 H i S0 X0 i it
EEDURRYIbREY) it GBWOT3 14 FEAT R iH e 156
MARSXpress fiH 1F fife 22 48 25K T8 fife i 5 79 1 de 20 Oy
8 mL, ik Z M 30 mL, TEFRFERN 2.5 g BYTE O
AR SGRFEH IR 8 mL, MIESS R IR 2,

H1# 2 " LA i, H,S0, \H,80, - H, O, M i {4 5
R0 72 (AR R, HNO, — H, SO, 11 A4 2 A9 72 (i
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Table 2 Comparison of analytical results of total phosphorus under

different digestion system

w(TP)/(pg- g~ ")

HELALEA THRETE

FHfE(n=4) PR

8 mL HNO, Tt 644

8 mL HNO; -1 mL H,0, Tt 581

4 mL HNO; -4 mL H,80,  JFff 442
8 mL H,S0, T 185 646 +61

8 mL H,S0, -1 mL H,0, Tt 121

8 mL Tk REE 4431

8mL /K -1mLH,0, P%kf 3325

2.1.2 IR IR AR ]

TP S T i S 1 P B B P 2R, B T i
KRB IR R RS 5 380 T P R T 3, ok T
LARR S ARSURYE MARSXpress 5 P 10 T8 i R 52
RS, B e A T ARG, i A I S I R/ R
AR, 4R A i P30 B L I A e, 00 A i i M 1
YRR 185°C , A4 A] 247 15 min, SRS 1E 180 ~190°C
JEFEIN, L HNO, S 8 fig D R e it GBWOT7314 47
ANTRVOR AR [R] PR, 0 45 R L3R 3

23 AR FPRFRR R T R 45 8%
Table 3

Analytical results of total phosphorus with microwave

digestion at different temperature and time

BREGRIE PR w(TP)/(pg - g~ ")

VG t/min AU FHIE
180 10 416 420 423 419 420
180 15 440 434 438 433 436
180 20 448 452 462 457 455
185 10 527 530 522 524 526
185 15 540 537 542 543 541
185 20 555 560 558 551 556
190 10 637 631 633 640 635
190 15 644 647 645 641 644
190 20 648 642 647 650 647
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WA B AH vk SR LU (8 W b R 1 vk B ( Rk )
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Table 4  Comparison of analytical results of total phosphorus 26 Bk ISR LI R RA R o R LA
microwave digestion with acid and without acid Table 6  Comparison of analytical results of total phosphorus
w(TP)/(pg- g~ ") between microwave digestion and traditional digestion
LRI o
SIURINE (. FfE w(TP)/(pg g™ )
AR 645 641 644 647 644 AN e RER,
e e e o T T e e el P
0.018 0.021
2.2.2 FEBAEEL TR e 0,019 0,019 0.019 243 240 238 245 242
T AR TR AP 8 R i /NI 52 i 00 4 R ) 0.030 0.031
R 2 e O N T Y S X N X
MRS R PR o 78 IR R W SE 6 254 T, 20l
FEHCS 10 20 mlL F5I0CH: [IARERA IS SIRIEATI 3 4k

SE (RIS R o 00 F B S 45 .2. 5 A5 A 1. 25 £ k4T
WMSE) o GER LI, B e 2.5 M HEATIE oA A3, ik
ARSCHEFERRFE 2. 5 EHEA TR
2.3 JilERS SR

P 52 5 Ty vk ROk I DU A E B )R
(GBWO7314) FI7K Z DU AR R it (GBWO7311 ) it
16 YAPATINRE , M2 45 R T2 50 M Ab AR ER) i
(S-S (EL 73 0] Ol 642 we/e 252 we/g, HH G B o i 22
(RSD) 433129 0. 74% F1 1. 66 % , i Wik Jr ik HAT KLk
AR THERA E MR 2 2

25 JERRIE S UEREE B

Table 5 Precision and accuracy tests of the method

FRUEY) S w(TP)/(pg g™ ")

me ° RSD/%
Gi's R E P

GBWOT7314 644 641 647 634 645 639 642 0.74

GBWOT311 247 256 253 249 251 258 25 1.66
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