31 4 Vol.31,No. 4

2000 7 OCFANOLOGIA ET' LIMNOLOGIA SINICA July, 2000
111 “ pH 77
BERE  EEW
( 266003)
1994 5 —1995 6 pH
( ) « ). (EPCo) 0.4—1.3
Umol/ dm® s
(K) 0.03—0. 40dm’/ g ) .
EPC, K pH
s pH 7.7—9.3 “ pH 7,
pH
, pH (pH )
pH
pH
P734.2
- ( ) Mississippi

8 —10Hmol/ dm®, Fox (1985, 1987) \

2

, 0—1. 2Hmol/ dm® ( ,1985),
2 2 4 3 2
( , 1999a, b) , G10
( ) bl pH
’ pH
(1999a)
* ,49476286 . 1968 4 , s , E— mail: shixy@ mail.

ouqd. edu. cn

1 198- 11- 13, :199- 12- 17



442 31
1.2
(1999a) pH
1.3
1.3.1 (1999a)
1.3.2 pH pH —10( pH ), 0. 5pH,
0. 02pH 16 - , 5g/ dm”,
HCl NOH pH ,
2
2.1
X— G10 \ 1
1 (%)
Tab. 1 The mineral compusition and percentage( % )of suspended particles
()
> 0.063 62 22 6 3 3 2 1 1
0. 063 —0. 032 56 18 12 5 3 3 2 1
0.032—0. 016 51 13 12 9 5 6 3 1
< 0.016 50 11 16 9 5 6 3 nd
H1 59 18 9 6 3 2 2 1
H2 2 11 18 12 6 7 4 nd
GI10 43 14 23 8 5 5 2 nd
:nd
1 ) )
( , 1999a)
2.2
) 0 ; 0
; 0 EPCy ,
« EPCo
. "(K).
: EPCo (K)
, EPCo 0. 4—1. 3umol/ dm’ , Pomeroy  ( 1965)
EPCo 0.7 —1. 6Mmol/ dm”
EPCo ,H2 (530C) EPCo ( 1.0
— 1. 2Hmol/ dm’) 0. 2Mmol/ dm’(  la, S= 16); H1 EPCo (  0.6—0.8Hmol/
dm’) (5, db, S= 16), , Hl



4 1L « pH 7 443
1.2}
0.8}
0.4}
~ 0O}
a0
E
..% 0.4 d
0.2
% 0.6 |
0.4 | 0.1 e 5—0
m S=1.86
0.2} 0.0l A S§=6.4
0.0 | o &8=16
o 8§=32
1 | 1 1 1 _o. 1 | | 1 ! 1
0.0 1.0 2.0 30 40 590 &0 0.0 1.0 20 30 4.0 50 6.0
Prow/(pmol-dm™)
1
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eduarine suspended patticles related to phosphate @ncentration
, , FPCo
,20°C 0.6 1 1Hmol/dn’( 1c, 0°C, S= 16) EPCo
, EPCo .S=16  EPCo ( 1d,30 C,HI)
K 0. 03 —0. 40dm’/ g , K ( 1d);
HI  H2 K (
0.4}
2),
" : 0.3}
Kwi= 0.025 1+ 0. 001 65°¢ Mg, H2
(r=0.993 8, n= 4 '
K= 0.163 0+ 0.007 921 0.1 o
(r=1.0000, n=4) ool T o
K G 5 i0 15 20 25 30 35
' 7/C
K i :
K= 2.62x 10" % ¢ *°% 2
(r=0.973 1, n= 24 (K)
K ¢ Fig.2 Variation of linear adsorption coefficient
’ ’ K of Huanghe Rer estuarine suspended
( mm) paticles relaed to temperature

Mayer

(1980) White

(1977b)



444

White  (1977b) , :
; Meyer(1979) EPCo ,
2.3 pH
pH Tanaka ( 1988)
Chikugo pH ; Carritt  ( 1954) White (1977a)
4.8—6 ; Macpherson( 1958) pH 5.5—6.5; Aston
( 1980) pH 3—7 (19%H) pH 29
pH
L2}
Lol ° rzp ® A
0| Lot welf
0.6 | 0a} 87
0.4 | 0.6 L /‘ /
~ oel 0} K/
0 T o~
o2 0.2 | ol 4
5_0'4 | 00 F
5010 | ¢ ool @
0.05 | —o02| H1
0.00 |
ool —0.4
‘ » L al —0.6 |
—0.10 |
Coas 78'C ~ —0.8l
—0.20| v 20 e —10r "
. C
L L ! ! L L | —1.2 | 1 L L L | | |
6.0 7.0 4.0 9.0 10.0 6.0 7.0 8.0 9.0 10.0
pH
3 pH
Fig. 3 Varation of adsorption and desorption amount of phosphate by
Huanghe River estuarine suspended paticles related to the pH value
pH  5.5—10.5 :
pH ( 3a—d), pH 7.7- 9.0
- ’ ’ pH ’
, « pH 9 , pH ,
( ) ; pH (
H1 ) HI1 pH
pH . pH 7.3 ; pH
(3 p : :
) ’ - pH ( pH



4 1IL “ pH 7 445
pH
’ pH
pH : Mg(OH)2  CaCOs
, , ( pH> 9.3 ) pH
, , 43 pH ”»
pH . , pH
7.7-9.0 pH HI pH
, pH .
Bolan  (1984) pH )
2.4
G10 (4, S=
16) 0.6 & 30T @ 20T
,  FPCo 1.0—1.4HUmol/ dm’ 0.4 /’/ e
,  EPGo 3 K
0.2 /
( 4b, S=16), T 00|
3
EPCo 0 ). K E P 5 | | 1
, =
% oone
G10 pH 0.4
- ( 520°C S=
16) , ( ) pH 0.2
( )
, pH 0.0 : | L L ! ; .
. o 0.00.5 .0 1.5 2.0 2.5 3.0 3.5 4.0
p > Prua/(pmol-dm™)
pH  8—8.5
) pH 4 Glo
« pH » Fig. 4 Varation of adsorption and desorption amount of
« H » phospha e by G10 sediment and calcium catbona e
’ P related to phosphate concentration
3
3.1 ( ) C .

EPCo 0.4 —1. 3tmol/ dm*

’



446 31

K 0.03—
1.2
—~ 0.8}
‘o0
g 04 K
=
g 0.0f -
—o.4] pH 7.7—9.3
6.0 '
pH ;
. pH
5610 - ( ) "
pH , (H1
Fig. 5 Vanation of adsorption and desorption amount )

of phosphate by G10 sediment related to the pH value

. , , 19%a. I. _

,30(2): 192—198

. , 1999b. II. - . ,30(6):
737 —743

. L1994, ) ,16(4): 82—90

, , , 1985. ) J15(1): 146—
158

Aston S R, 1980. Nutrents, deswlved gases, and general bogeochemstry I estuaries. In: Alauson E, Cato I ed Chemstry
and biogeochemistry of estuaries. Wiley Press, 233 —257

Bolan N § Barrow N J, 1984. Modeling the effect of adsorption and other anions on the surface charge of variable chage oxides.
J Soil Sci, 35:273—281

Carit D E, Goodgal S, 1954, Sorption reactiors and some ecobogical implications. Deep Sea Res, 1:224—243

Fox L E, Sager SL, Wofsy S C, 1985. Factors controlling the concentrations of soluble phosphorus in the M ssissippi esuary.
Limnol Oceanogr, 30: 826 —832

Fox L E, Lipschuliz F, Kerkhof L @ al, 1987. A chemical survey of the Missksippi estuary. Estuares, 10(1): 1—12

Macpherson L B, 1958. The effed of pH on the patron of inorganic phosphate between water and oxidized mud or its ash. Limnol
Oceanogr, 3(3):318—326

Mayer L M, Gbss SP, 1980. Buffering of silica and phosphate in a tubid river. Limnol Oceanogr, 25 12—22

Meyer J L, 1979. The role of sediments and bryophytes in phosphorus dynamics in a headwa er stream ecosystem. Limnol O cean-
gor, 24:365—375

Pomery LR, SmihE E Grant CM, 1965. The exchange of phosphate between eduarme wate and sediments. Limnol O-
ceanogr, 10: 167 —172

Tanaka K, 1988. Phosphate adsorption and desorption by the sediment n the Chkugo River estuary, Japan. Bull Seikai Reg Fsh
Res Lab, 66: 1—12

White RE, TaybrA W, 1977a. Effect of pH on phosphate adsorption and isotopic exchange in acid soik at lov and high add+
tions of soluble phosphate,, J Soil Sci, 28:48—61



4 : 1L « pH 7 447

White R E, Taylor A W, 1977b. Readiors of soluble phosphate with acid soils: The iterpreaton of adsorption— desorption
sothems. J Soil Sci, 28: 314 —328

DISCUSSION OF PHOSPHATE BUFFER MECHANISM
IN HUANGHE RIVER ESTUARY
[l CROSS OVER BUFFER PLOT OF PHOSPHATE
AND “ STABLE pH RANGE”

SHI Xiao— yong, SHI Zhi- li
( College f Chemustry and Chemicdl Engireering, Ocean Unversity f Qingdao, Qingdao, 266003)

Abstract InMay 1994 to June 1995, the effect of acsorb and desorb of phosphate by various sizes of Huanghe River
estuarine suspended particles, under various conditions of phasphate concentrations and pH values, were nvestigated by
means of simulated experiments for the Huanghe River estuary in the laboratory in Qingdao Ocean Uniwersiy. The phos-
phate buffer mechanism in Huanghe estuary was discussed in this paper.

The adsorption(or desorption) amourt of phosphate by Huanghe River estuarine sispended particles increase(or de-
crease) with the increase of phosphate concentration in water. The Zew Equation Phosphate Concentration( EPC,, value) of
Huanghe River estuarine suspended particles is in the range of 0. 4—1. 3Hmol/dm’. The EPCy value decreases with
temperature and increase wih the size of suspended partidles. The linear adsorption coefficient K is in the range of 0.
03 —0. 40dm’/g, and the value of K increases linearly with temperaiure and decreases in exponentially with the size of
swspended particles, the function is: K= a* ®(b< 0). Where, K is lnear adsorption coefficient, @ is the size of sus-
pended particles, and a and b are regressional constant. The salinity has no effect to the EPC, value and the K value on
the whole.

For the pH effect on adsorb and desorb of phasphate by Huanghe River estuarine suspended particles, a stable range
of adsomption and desarption amourt was found, in the range of pH 7. 7 to pH 9. 3 approximately, and it was named as
a Stable pH Range. In this range, the adsoiption and desorption amounts of phosphate are stable with pH value. When
pH value is higher than the range, the adsoiption amount increases rapidly and the desorption amount decreases rapidly
with pH. When pH value is lower than the range, the adsorption amount decreases rapidly and the desorption amount i
creasea rapidly with the decrease in pH value( there has an exception with H1 sediment in desorption) .

The size and position of the Stable pH Range vary with experimental conditions; the range will be narow and move
to left(where pH value is low) when temperature & higher, and i will be wide and move to right( i. e. high pH valies)
when the size of suspended patticles & larger.

Key words Phosphate Huanghe River estuary Buffer Suspended paiticles Stable pH Range
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