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FE: K Tessier ELARMUANTFT T W AH L 1L XK K ZE AR RN 1L K BRI T A RDB B (AT 34 2 73S E[IEF-Si] . BRI
e S ERE[CF-Si] Wbk 4 A S [IMOF-Si] A4 HLER AL A E[OSF-Si]) 1 I 2% 43 AR RFAE S JEIR BT i 45 SR W, L S8 K 317K 340
FAK S R R Z DU AN R B AR RS R A 3043.50~4414.24,2711.17~3676.89,3198.44~4444.28mg/kg, V- 7K > Hli /K > F 7K 34
LA (A M AGRRAT 277 R X >/ 78 8 I > 35X > N 78 X %K P 7 TEF=Si R CF=Si A0 5 /b 3t itk k. B AR AT A i AR T 1A 1 B e 2 JLRR i
TR T REXT K AR AR A RS TR IR AT G A7 P A S W CP-Si 3RS N 1 U3 2 pH A RR 5 ABUR IMOF-Si Rl OSF-Si AHXT 25 kit
#,IMOF-Si 1 88 2 111 & /K PRAE b 78 11 e LR 42517 OSF-Si 2 MU R 8 T2 I, LA BUEE 5 AR IR R SR iR A 28 R 3R
SR R AP, FK I CF-Si 5 IMOF-Si £ 1.3 1FAH 5% R (P<0.05,r=0.728;P<0.05,/=0.672), /K9], 7K1 IMOF-Si 5 OSF-Si
)5 B IEA KR (P =0.05,,=0.757; P <0.01,=0.832).
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Distribution characteristics and environmental significance of different silicon forms in surface sediments of
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Abstract: Tessie's sequential extraction method was used to analyze different forms of silicon (IEF-Si, CF-Si, IMOF-Si
and OSF-Si) in surface sediments from a subtropical mountain deepwater reservoir-Shame Reservoir in Quanzhou City,
and their temporal and spatial distribution were investigated. Total concentrations of silicon in surface sediments
ranged in 3043.50~4414.24, 2711.17~3676.89, 3198.44~4444.28mg/kg in normal water period, dry season and wet
season, respectively. Total concentrations of silicon in surface sediments of this reservoir from high to low was as
follows: tail zone of reservoir, central zone of reservoir, near-dam zone, storage zone. IEF-Si and CF-Si accounted for a
small proportion of total silicon, but they were active species. Although IEF-Si content was low, its potential release
was likely to impact the trophic state of aquatic ecosystem and the primary production. CF-Si was sensitive to
environmental factors, especially pH. The percentages of IMOF-Si and OSF-Si were much larger than those of other
two forms. Mobility of IMOF-Si was probably the main way to supply Si in the Shanmei Reservoir. OSF-Si was
relatively stable and its distribution was linked with the sediment type and environmental. The concentrations of CF-Si
and IMOF-Si were positively correlated during normal water period (P<0.05,7=0.728) and wet season
(P<0.05,7=0.672). The concentrations of IMOF-Si and OSF-Si also had significantly positive correlation in wet season
(P<0.05,r=0.757) and dry season (P<0.01,r=0.832), respectively.
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Fig.1 Sampling sites in Shanmei Reservoir
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RREESE L R Y TRy AR INY s CAI S E A Sy Sy
TR A RAF ANFTESEES I Tessier 1E4E$E
AU e 20 DR

A AZ e A5 4 (IEF-Si): FRIUFE & 0.8, I A
20mL FALEE 1mol/L Wi e 44k 1h (Fid
200r/min), f§ & /L 15min(5000r/min), P & M
0.2mL [ 23T 25mL b (A o e 2.

BRI £ 45 45 AT (CF-Si): £ 5 7k sk b
— BRI A, BN 20mL BEFRAN 1mol/L, T
pHS5.0 FE4ER Sh,fE0 15min(5000r/min),
P 0.2mL |25 T 25mL LA H e 2.

PRAT E AL A EE(IMOF-Si): FH 22 5 1 /K Be i
BB A, NN 20mL £ R T R
0.04mol/L, 1} 96°C /K E R 4h, [A] &4+, 25 L
15min (5000r/min), fRIEI 0.2mL FJEIEW T
25mL Eb i H e 2.

A WU AL AT (OSF-Si): FH 2 55 1K ik ik 1
— B IREL AW, NN 3mL SRR 0.02mol/L. 5mL
30% H,0,, £ pH 2,(85+2) C /K HEL 2h, 7] 5k
P N 3mL30% H,O,, 155 pH 2, B 3h,
FEITT )4 5 A E S, I SmL BS R 3.2mol/L,
H 20%(V/V) iR 2 20mL, $ik3% 30min. &0
15min(5000r/min) 7, M 0.2mL 23T 25mL
P05 rb o 2 MR R R A 0 Ll £ 3O v &% 2
FEMI 5L
1.4 Hdsabe

TS50 A origing.0,SPSS18.0,excel2003
SR AT IEAT GE RN 20 HT

2 HRE5SH

VAR IR DU AN R JE AR 1R 23 AR ik
Wi 2 FoR, S8 M WS 7K FE /K IR FE DT
YR A RTESEER S 3043.50~4414.24mg/kg,
A D R )R R A R R X > X >
PEp X> NFEX AT A e S RT3 S A
200.31mg/kg, Ho o AT 7K P Bk b AH 25 A RN
X FEJRRIX . FE AR XU 30 X A o il 240
5.22%. 4.86%- 4.76%H1 4.08%, Ho i KAHAE
S2 SRKE S5 T e /IMELAE ST RKE S5 BRI Eh 45 A A
TEMFI & B 384.17Tmg/lkg, TN X & 8 5 s,
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S S RE RS R 12.45% A\ EIX L ERX
R v DX P R 4 SRR I R R A
4.23%- 11.91%H1 9.53%. A [a] JE A4k o AR 4
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SEMLE 42.87%~47.66%, & 88 e b il it
L R X R 5 2, N X K.
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Fig.2 The concentrations of different silicon forms in

surface sediments during normal water period
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Fig.3 The concentrations of different silicon forms in

surface sediments in wet season
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Fig.4  The concentrations of different silicon forms in

surface sediments in dry season
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FE DX >IK >3 HUX > N FE X 3K 55 52 AN [] ]
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G WA TS s o v s v rp OB A RO 9 45 SR
WO BRIR Eh 45 A SR R EIRAA B RS, S AW
45 BB AT RE 57K ZE IR S TP S5 R R R
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3.2 YIRRW T AN FTE AL AH

tHE% 1 v WL, 7K CF-Si 5 IMOF-Si & 1F
9K & (P<0.05,,=0.728); - /K ] CF-Si 4
IMOF-Si % IE A & X &R (P<0.05,=0.672),
IMOF-Si 5 OSF-Si 2 1F M ¢ 9% & (P<0.05,
r=0.757); ki /K ] IMOF-Si 5 OSF-Si & i 3% 1F AH
KK AR(P<0.01,7=0.832).

F1 SHHATRERSERBEXES T
Table 1 Correlation analysis between different forms of

silicon in each period

(GRS I B IEF-Si  CF-Si IMOF-Si OSF-Si
STk 1 0412 -0.158 0.081
IEF-Si /KM 1 -0257  —0.184  —0.398
KK 1 -0.651 0.020 -0.329
PR -0.412 1 0.728" 0.511
CF-Si K  -0.257 1 0.672" 0.651
HiK# -0.651 1 0.488 0.596
SEAKI -0.158  0.728" 1 0.344
IMOF-Si  F/K#1  -0.184  0.672° 1 0.757"
iKW 0.020 0.488 1 0.832"
ST 0.081 0.511 0.344 1
OSF-Si  FKkH]  -0398  0.651 0.757" 1
iKW -0.329 0.596  0.832” 1

HEALE0.05 7K OO 235 AE DG #+4E0.0 1 7KT-(CRU)_E 35 ARG

R 2.3 3 AT L SR 1L SEOK PERE TR 2
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Table 2 Mountain America reservoir sediment grain size
distribution (%)

B sk RN
<4um 4~63um >63um

S1 24.95£0.58  52.17+1.19  22.88+0.64
S2  29.13£0.09  66.05+0.19 4.82+0.11
S3  26.83:0.06  65.45+0.18 7.72+0.24
S4  28.24+0.10  69.08+0.23 2.68+0.13

FAKH S5 29.16+0.26 63.66+0.33 7.18+0.22
S6  26.46x0.18  64.11£0.23 9.43+0.30
S7  22.42+0.02  5533+1.10  22.26:1.08
S8 24.36+0.15 60.49£0.70  15.1520.58
SO 2594+028  60.47+0.26  13.59£0.37
S1 23.25£0.11 5477£1.01  21.98+0.95
S2  30.12£0.09  56.01+0.29  13.88+0.29
S3  31.780.11 62.14+0.30 6.08+0.22
S4  24.28+0.06  53.65£0.58  22.07+0.58

KK S5 24.62+0.08 58.03+0.30 17.36+0.35
S6  25.76£0.10  57.19+0.76  17.06+0.84
S7  25.03:0.08  65.54+0.44 9.44+0.38
S8 27.86£0.05 57.1740.49  14.98+0.50
S9  30.96£0.57  52.09+0.20  16.95%0.74

VRSB N T Aum Pk & L RiAR R 4~63um 19 A R b i A2 KT
63um(1) A4 4if»

#3 BEEEDESHEMEXES T
Table 3 Analysis of total amount and particle size of

silicon correlation in each period

AL I FAR LB RIS GIESE
<4um -0.228 0.056
4~63pm 0.079 0.116
>63um 0.013 -0.126

ML 36 7K SR DU ) AN ) T A Ak ) AH
KMFIT K&, CF-Si 5 IMOF-Si £V 7K 1A=
KIS B IEAH IO R, IMOF-Si 5 OSF-Si ££
FEAIHRIAS K I 2 EA OCC R, B e AT A K
ST IR 52 S 3 1A DG AT AE AR DG ) R DA T i
J& IMOF-Si /& Si 55 Fe,Mn 44— b 0 3 1,
TR G O S AN UTE I — 3070 AR DT IR
T b ey T B B 0 e Ak o 2 W B A AL TR ke 1
R IEN W R M T8 IR R R 5
Ab—A™ S IR U AT B8 2 R DR R A BT S

B AR AR D B A AR LA AR R
LT, A A AR A 2 A8 K MAT LA sk
BB A il R RO 78 J5 2 R SR TR

S A IR I R A S e, ELAL T SRR B A AL
YA 5y W04 g, FEA TS T A M ) A LA R
B,

4 Zhig

4.1 M SR L DR K KPR L 6 K 2T 7K 40
KIZVIRY P A FTE ST S5 B 3043.50~
4414.24mg/kg 2 [R)FE B 50 A1 W E R X > T
WX > P v > A JE X H o DU R AR A S i A
PILE FKMRZ TR P A RS S & &
2711.17~3676.89mg/kg 2 [R] Fek o 75 43 A7 A o2
J DX > B HR > T X > N Xk A AR A A R AT
AP EEE P& X P T3 &
SR, HE AR R X & B o A K R
EULB Y A B SRS S E 319844~
4444.28mg/kg Z [A], FAN D IE A S o A oA PR
J DX >3 3L DX > R X > N X A2 B 34T DL Ak
AT E AR TERZ.

4.2 1l1RIKEE BAR W A S A B R D, I
B REE W] REXT KA AR & RG0S TR & W)
G AR P A 5 R 45 B AR PR PR
JE L SR K R K AR B AR A S R i S A SR
HILAS R ZINA — [RGB AR A ST mT g
S WL AR PERE AN 70 (1) B 2 B A2 AT ML AL A ek
& LLIR RS e T4 R, JL 03 A A 5 52 AN () B 3
ORI RIS TRRAS HRRORE B 5 1 47 K

4.3 SRR ZTRD A RITEASEERIAR DG
FWSFIKIY CF-Si 15 IMOF-Si 2 IFARER;
/K] IMOF-Si 5 CF-Si. OSF-Si 2 IFMHXKE;
FiZK 3] IMOF-Si 5 OSF-Si £ & IEAHR K R

SE LR
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