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Phosphorus Forms in Sand Samples from Badanjilin Desert

LI Bei-gang, ZHANG Li-ming, GUO Bo—shu

(College of Chemistry & Environment Science, Inner Mongolia Normal University, Huhhot 010022, China)

Abstract: Phosphorus is a key element of all life and the limiting nutrient in many ecosystems of the world. Phosphorus in the ocean is trans—
ported from river and with the sand dust. Phosphorus circulation in northern waters of our country follows the way of the western region desert
in Inner Mongolia—sandstorm—Yellow River—Yellow River mouth—Yellow Sea and constitutes a part of the world phosphorus circulation. The
desert along the upper stream banks of Yellow River may be the source of phosphorus in the Yellow River, and solid particles of the Yellow
River become a carrier of phosphorus’s transport. To understand the cycling of phosphorus in the northern waters of China and its effect on
paleo—productivity, it is important to study the phosphorus forms in sand of the desert that will be helpful to understand the environmental ef-
fect of phosphorus geochemical characteristics and the mechanism of phosphorus circle. Badanjilin Desert, located in the upper stream banks
of Yellow River in the western region of Inner Mongolia, is one of the largest deserts in the world. Various phosphorus species in sand grains
with different sizes from Badanjilin Desert are studied with seven—step sequential extraction method. The results showed that the concentra—
tion of total phosphorus in Badanjilin Desert ranged from 184.95 to 338.66 jLg-g™', with the average value 254.34 pg-¢™. Ca—P was found to
be the major phosphorus form of the total phosphorus in sand grains with different particle sizes and Obs—P second, Or—P third (with the aver—
age value 12.72 pg-g™). The other species, in turn, were Fe—P > Al-P > Ex—P > Obs—P. In the sand samples with different particle sizes, the
contents of Ca—P, De—P, Fe—P, Obs—P and TP increased with sample particle size decreasing, but Or—P was contrary. No remarkable depen—
dency relationship between content and sand particle size for Al-P and Ex-P species were found.
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Table 1 Sequential extraction method of phosphorus and the determination of TP in sand particle samples

23177 ! IR ®OW o ik
UAGEN Ex-P 1 FE 0.5 g+ 1.0 mol » L MgCly(pH=8) 50 mL, #&% 2h, S50, FRIUEIIE B .
REE A A Al-P 2 451 55kH + 50 mL 0.5 mol « L' NHAF (pH=8.0), #%% 1h , B0 , W3 25 mL TRV + 25 mL A
H3BO;, 8, Wl i o
BREE AT Fe-P 3 %52 355 +0.1 mol « L NaOH 1 0.5 mol » L NayCO3 VE&H2HGHK 50 mL, #83% 4h, B0, REUHINE Fe-P.
P& Obs-P 4 3 EF +20mL 0.3 mol « L A ERHH-2.5 mL 1.0 mol + L''NaHCO; + 0.5 g NayS,04 VR UG (pH=7.6), #i
$£ 15min, +3mL0.5mol « L' NaOH, &% 8h, Bl BHEMINIE AE A0,
A S Ca-P 5 5 4 55k + 25 mL 1.0 mol « L' HAc-NaAc(pH=4) 1, &% 8 h, 850 FRHOK I .
T E W De-P 6 S5 +25mL1.0mol « L HCI, #E% 16h, B0, $RHUAN De-P.
I Or-P 7 W56 kM —~ R — BT — B2 h(550 C), ¥ +25mL 1.0 mol « L'HCI, #%% 16h, B0, 4%
W Or-P.
PSR TP 8 WERRSRI VDAL 0.3 g T 150 mL #ERYMEH, Jibs/KiEiE, i 3 mL KGR, 153 HCIOs, #2241, FEmD

LI BN BT AR LI, PO 1 SO I QRSN 15~20 mine 7EREGLH AR IR,
M—Z8 S, RRE RS T FHZEIRKA RS 25 I 2 N SO mL 25D, e ams . —
SERBLL ST 25 mL H@E Y, H—B— itk .

R2 IEEMPEHSHOITER (ng ¢)

Table 2 Determination results of the various forms P and TP in the sand of the Heifengkou from Badanjilin Desert(ng-g™)

Y RERLAR/mm Ex-P Al-P Fe-P Obs-P Ca-P De-P Or-P TIP TP
0.149 ~0.090 1.10 1.79 3.22 0.13 136.62 23.37 18.72 166.23 184.95
0.090 ~0.074 0.92 1.59 3.71 0.34 151.42 58.43 12.85 216.41 229.26
0.074 ~0.061 0.93 1.50 3.67 0.38 176.12 69.73 12.20 252.23 264.53

<0.061 1.70 1.74 8.31 0.90 233.90 84.98 7.13 331.53 338.66

338.60 pg-g™ ZIA], 3 R 254.34 pg g7t 0L
BE(IP, R Or-P LIS HA A AR P AEF) B
VN 166.23 ~ 331.53 pg-g !, FH &N 246.60
pg g™, B VPR Y 3 A A LB A X A
%, 76713 ~18.72 pg-g' 2], E¥EaHh 12.72
pgrg's Ca—P I &8N 174.52 pg-g”, G PR S
LRIy s K I De-P P85 80 59.13 pg-
¢! UL TCHLIE R DL Ca—P \De-P &, £ FIEABES
2 [ = AR F KR A . Ca—P . De~P Or-P Al-P Ex—
P.Fe-P Obs—P,

WS AT W 2731 €7 N O T T s 71| D VA5
A 0.149 mm (100 H) ~ 0.090 mm (160 H) 0.090 mm
(160 H) ~ 0.074 mm (200 H).0.074 mm (200 H) ~
0.061 mm(250 H) /MT 0.061 mm (250 H ) b HEF
FH HCI0,~H,S0, {HAb: (L3R 1 Hh2P 8% 8)ME TP, 5
S AERBGE TS X TP A, 25 R 3, & 3
FIBAE TN . (1) 5055200 TS X TP 5 TP AH XS
RZETE -8.9% ~ —17.3% Z [A], Ui Bk H A vl 5
(2) VBRI 2 BT A TP AR Lo PR BGEL s X TP
(B , X AT RESE R R 43 2D SR HUAS TR SRR A Pt A 5
FRPCRIKAE] 100% 1 £

R3 SHRREEMEHNE TN NERILE
Table 3 Comparison of sequential extraction method

and TP determination method

WHEERIZ / mm LTP/ugeg’ TP/ug+g' RE/%
0.149 ~ 0.090 184.95 203.26 9.0
0.090 ~ 0.074 229.26 263.43 -13.0
0.074~0.061 264.53 290.52 -8.9

<0.061 338.66 403.59 -17.3
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Table 1 Ratio of various P forms in TP

BREE G AW (Fe-P) 2k A 5B AL 8 A AL
W& AL E R SR, P BN 4.73 pg-g”,
i TP 11 1.86% ., Fe-P MR HAIL, (H 5VPHEIEAK
GBS BT, Fe EALYI R HIXHE £ 4>
J& P .Si ZAT SR LT ST, Fe BALY) 5 W0 W B o) i

TP BT ASHEFN 5 EL 2R /%

ORI P TR LA, [E]RE K PO

FEBOR B A VLB RS AL PRI, NI B35
DU — K LI5S, Fe—P & AK AT RE 2 FA50 &
TR X TR Irk g

DA B i ki ) I e 5 SR 5 STk 3 A 14
BT A AT 45 A — 2, X AT e 5 VD A EI A B
T B TR 25T BRI DT 6,

SRS ST (AL-P) X 5N 1.66 pg-g', f
SR 0.65% ., Al-P FEVSREHR (1) F i K HA A 32 1F
ZINZE 2 m, . YRR sy U AL s

[ A S B DR 45

AT S48 (Ex—P ) WK A5 8E Ads—P,RIAEY A
A, EEOR H TRRIRES G VEER ) MBS LA
[ A A A7) 2 THI W B A B R ER. (CaHPO, 2L ER
BHSY) . Ex-PIEAS R VPR S 116
peeg?, R 0.46% , A RARAR, X AT RE M B2
PRNLY (UL R wbe )/ TS Nl WSS L B K i
B A ARG5S , B R PR, 5 R L
Si0, k3 T R AR D O B A B R ARA, 5
AUPRESE A KRR BOBEIRINT , X4 1 S B,
IKARGS R e 15 5 52 Ex—P (012, Ex—P REAR I3
TE KA R B i

[ & A8 (Obs—P) R ELF5 KA 2k A AL P I 75
GG A SR AR S 044 pg-g !,
di TP &1 0.17%, Obs—P ITE RS V04 H XL
Al WAL 5 0 ARG, I HAE SRR EA I 2540 AR
MEBARAEYSAI

FH R 2 FIEL 1 AT SR AW AR VDA
W SR A A AR, VAR AN , Ca—P  De—
P Fe-P Obs-P [} & &K, 1 Or-P & 5t W B TP
KLJE AR/ 5 Al-P Ex—P 55 Bk 122 4L
BRSO NEEANREE, FTRERE S AR,
SRS RE SRR,
33 A—HEDHPARESHSENSH

M2 KB L HalE W, FERl—R R,
BICEBE & it o3 A 5 AARIF] . FE A R TP
W Ca—P RJETCAHLBE (1) 25043, & d e 5 OO
De—P; %5 =& Or-P, 7E 100~160 H .160~200 H 200~
250 H > 250 HARRAR VD FE R ST AS8E &
FIEIE HEFER R M : Ca—P > De~P > Or=P > Fe-P >
Al-P > Ex-P > Obs-P,,
3.4 BRESBZ EIHEX RS
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Table 4 Correlation coefficient matrix between different phosphorus forms

Ex-P Al-P Fe-P Obs-P Ca-P De-P Or-P
Ex-P 1.000 0
Al-P 0.601 5 1.000 0
Fe-P 0.713 4 02254 1.000 0
Obs-P 0.729 5 02112 0.956 2** 1.000 0
Ca-P 0.204 7 0.701 2 0.969 2** 0.927 5** 1.000 0
De-P 0.674 1 0.113 1 0.932 1** 0.902 0* 0.956 8** 1.000 0
Or-P -0.200 5 03852 -0.878 7 -0.902 8 -0.9332 -0.958 3 1.000 0

o FOR B EMIKFE a=0.05;* FoR i EHKE «=0.01,
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Figure 2 Content contribution of IP and TP between

various size sand
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