E30E Lo B 5 ¥ B Vol.30 No.6
1999 4 11 A OCEANOLOGIA ET LIMNOLOGIA SINICA Nov., 1999

B OBER EL 2 P AL B AT 3T
I FO& S5 K EFFE"

BRE EEW

(FRERERELFERIEERE F5 266003)

BE 1994 £ 5 H—1995F 6 A, A AR O BRENY, EXREATAREE. 2.
BRRREL MR BT, pH 1 R B iR YIRLEE S A T 34T T B Py 2 BE BR 20 1 TR BHE A RS 0 08, S8 5
KT ILFBE-5T W TP AT E, 0 3 OB AL A B b LRI AT T IR, SREW,
BMOAGRMA T KESEEBZ MFEELLE T P4, 87 1 KK 3-S5 e s 7R
RIRE. BPYFRS B ER BN, TSR E. IR R G BA X, BR R E -
ETYULE: B-S0 W TR B R EIT O BRIk B W a HLe L TR EERR/D, T
B HOR Y R E BRI A R AR DGR TR RMER.

X@iA HED BRI Zd FRY EFR ORK AR

FRSES P1342

BERRE R R P BRI O X TR S B R M BRIL 47 0, KB W LR B AT £
A PR — R\ i T BT Ry o % B 2 £ TR PR A R £ R BT B 55 — R ACIA
AREBTHRFRBOBRET Y (EERBEBKA) 8 U078 #4E F BT B (Froelich
et al, 1982). Z3CHI R EF O UURYEE R FKEE, ERFIRE. $E. BiREKE. B2 Y
A&, pH E% 0L T B DGR LR, B NS Y TR R P &ITHE,
of BRI 9 MR 2R R ML A B SRR A T 3 — 2 B AR,
1 BRAE

FEA R, S R B BRI 3 LA BB 4 (1999).

F 250cm’ RE=FAMA A 100cm’ BT KGR AW, BRIEYH S, SR IARER
B ORBLRAM), HIR (REREE < 0.1C) R — & WHiE, B4 %, 27142 0.45um
BRI UE, BESH OB AW E ML S B (ARG, 1975), Bk ik e b >
BERBRFYERITERFYNRIE (+ AP); EERZYE T LB ET KK P HITE
8, AL EFYHBRRE (- AP); WE /KA pH M B (Tsunogai EGTA &
SEI%) (Grasshoff er al, 1983), FH7EH [Fl &A% T A G10 YLIRY), CaCO,E & Ca, (PO,),
Bl (L) AT nt SK 0. LRAMY S AW ORGREARE (FRESE, 1999), Hxt
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A% IBEER R T RIE,
2 BURITBRRESH

#H OB 24 (H1, H2). G10 JiB ¥, CaCO,. Ca,(PO,),7E K [ L5 & 14 T H ok th
H,PO,. Ca(OH),. CaHPO,. Ca,(PO,),fl Ca,, (PO,),(OH) ,#I B{ FAR (] IP RR), M T Irik
HE.

T2+ . 2
Py = [Ca®*]+ [OH]

IPCSJ(PO‘)Z = [Ca2+]3 . [Poi—]z
IPCa,U(PO,)b(OH)Z = [Ca2*]" . [POi—]ﬁ . [OH"]?

TPy, = [Ca’*] » [HPO; "]

IP, ,, = [HPO;"]- [H']*
3 ZREWHE
3.1 B-SSEATNIE-R R T

HEHERE THEBRBE CaCO, FRA. BA) R IR 32 (Stirling ez al,

1977; De Jonge et al, 1989)FBEEREL¥K B fir i (Burton et a/, 1990). Stumm % (1971)
#l Jacobsen (1978) AR ki CaHPO, TE S BRI AWK & R HI B EBEIK A Ca (PO,) (OH),#Y
ik, AXEBEBL IR, WE T KEPBERRE, F5& B pHE, (HE T LA AT BFE
MO YBT3 BT W O BRI T WA . A REN, BREKHER (BR
A3 3 AN B ) AR KR B B VR BE B9 7E 0.4—0.5umol / dm’; B9 B K #¥ pH 1B LU ¥ K g &,
4% 8.4, (BEWRBEUC MK 42—, 45 0.9mmol / dm’. F YRR T HF O
ILMBRYFHUAR KAEMFRAIEERS, 579 S8E0, HE/MMERO
BEYHE S (< 0.016mm, H2) P B 3 B & G10 WY A K W -459 4, T0 L5k
B 3 L B A o B B AR 1 IR AR R B K (R BREE %5, 1999)
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Fg.1 A adsorption of phosphate by CaCO, under various conditions

024-A; e12h

M CaCO,7ER FIEEEE (B 1a,20C) . AR BEMRET 4R E (P, ) (B 1b,20C, S = 16)
TR B P AT R SE 5. TR . BRSO T i R il 4% 5 20 0 &R W AL
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BR2—BGRGTE 2 NABERKEL 120 RS FHE R H 25%—100%, LB E A K&
BERILBETE CaCO, B K L. Kt CaCO, B it 38, T J5 34T XM 514007, R R A B
BT YA H . BERRSE AKX R R W, KB W B W] &K 270umol / dm?, BT
HTAG&FGTHRRESE, BTN SHATOBREYAR (ABRBE, 1999).

Pl EE R, R OBRIRNEPIAS T, v BS99 0 T I8 R1E Al BT
i BT RS K, AR B 1 F 0 VT BE D BRI 1 3R T X 9 IR 6 o R Y AN AR TR P A
3.2 pHEMMN

 S=16 FIAFE pHIE&KET (pH N 6.0—10.0) #4T T pH {8254k 3 0% B - R & 5
WEARIER. X T EW L BRY, AR pHE FAREF 1gIP o 5 181P,,  EHEH L
WRER (F2), R MBEE R a5H 1 N2 AN ERE, FHE TR pH A& 4.
S ST, R BRI, KERIEILER G 1, HP o M b HEITLE
HEEARR) KW, THXEMRE. BT, & pHETAEERAW B S, 345
T BRI K EBEREEERD THY
BEEM/EA, T B E Y3548 & R 1, —10]
EHEEEFANREREBLEYT Y
(Lopez et al, 1992).

TEBE RS B (k1 X B K B b (S = 16, §"—u
KEEmBREKEESH HoSA
6.0umol / dm), 7 B R 45 [ 4435 B Ul je -
WERRT MBS, KSR 181P o 5 —18r
BN - 1628 Ml — 16.32, 1gIP,,, 53R —~28 —26 —24 —22 —20 —18 —16
—17.58 1 — 17.64. HE 2 5, HW O 'e!Pupo,
BERYE pHE R 6—10 WL E R A KA B2 181P, o, —181P, po BEMHI R
M?EEE — 10— — 18.5 ﬂ] - 17— =27 Fig.2 Variation of lgIPCa(OH)Z with lgIPH’PO‘
2 18], A4 3 R o AR T B 45 10C; §=16; 027 A: @12

VLIE 5. X5 Fox % (1985) M Lopez % (1992) WA E SR — 2, AT\ Kk Bk AR
W ER B CaPEM (7 RER BEBE KO B S 45) REHIH.

£1 LEEASKER

Tab.1 Results of linear regression analysis for lgIPCﬂ(OH)I—lgIPH]PO'
BURm & WH a b r n
2% % B -33.51 -0.898 1 -0.996 2 12
PR R % -32.17 -0.797 7 -0.9930 12
&% 0 bt —-34.67 -0.956 8 —~0.999 7 11
T35 23 —-34.31 —0.903 0 -0.999 5 10

T EHT OBEY (H1, H2) . ¥1%8 G10 JIRY K& CaCO; BHAZE AR FRE. BB
BE.HE. RFYIESTHUAG TER LRI HRARAMAR, RHEEYUXRRARS
T GhEEZS ML, BERR ER vk B 24k, T pH ZBIBER/DN) , KR BB ER IR W REAR R BB -
B YA RV TEREEIR . TR OB YH pHA R LKA T A Tk A H pHAE,
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pHEZMTEK, FRERKRRW O MHGH R, HELEZMST, IE W Fox % (1985)
Lopez % (1992) 518, /K i B BRER YR B 2 e B 450~ W (0 VA Al UL U 1 P R Y.
3.3 HRRIMIFXH

B O &Y (H1, H2). G10 JiARY BA R CaCO, B R MG &M L%, Kk
BERR SIS B T B [P,y 990 1077, X Fox % (1985) 4518 2 — B 7K o BERR A5 7
FRMBEBKOE TSR N 107"/ 10" "A4. H3HEFRIHAREESE, BHHEK
ABERREL R B RO 38 0, B T R B A B0 (B 3). fi I 3a WTLLE , ZE AR &4 T R4
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M4 3METHRSE RIP,,, ¥F(S=16)
Fig.4 Relationships between tllreé ion products and
lgIPHim‘

EHi R A 3

B3 3HETRERBRETEREXR (5516)
Fig.3 Relationships between three ion products and
phosphate equilibrium concentration
®5C Hl; B5C H2; A30C GI0; ¥30C HI;
020C CaCO,; T10T CaCO,; A20C H2; VIOT H2;

AL, BRI FEKE (P, )W RFSIEEOTE
181P,ppo, = 8.2832 ¢ | Sl (n=753 r= —09992)
FE#R FE 5—30C . S = 16 B, HI fl H2 #&. G10 T4, CaCO, B ik, KM R w2 EA
BFELERTR), RSB ERBRTHLAEERNTEXR, H5REREZYH
RMBEXRRAR, KEGTRERKABTRNEREE FR.SAUNEESHRISE
TR, ESRIE FRERET, KK 187P, 4o 0m > 187Pc o, SRR EL T BV 2 (A1 th,
EHREBRAR (B 3b.c), ZH BTSSR LR HEE 2, T4 51H
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181P,, oy om, = — 71.003 3 « P 0075 (n = 53, r = 0.997 0)
IgIP;, 4, = — 18.8549 « P00 (n=53, r= —0997 3)

eSS B R X KR, BER TG S = 16 B, KIEH TP 0 TP, oy o T
I81P, o, 52 H1 7 1075, 107 2R 107, %2@tﬁ@1ﬁﬁ%%¢ﬁ$@ﬁ¥&r%ﬁ%ﬁ Sumol
/dm3H]‘ 3MEFRERN 10775107 107 7°, #TH O KEBEBREEIRE N 1pmol / dm*%E
A, ATREBE TR 1075, 1077 107" 24, A WA ARE) 4 BUTIRI KT

0 5 10 15 20 25 30 1 2 3 45 6 7 89 0 1 2 3 4
S Ca/(mmol + dm~3) Prinat/ (pmol + dm—3)

B5 EMLRPHRESETRINELQT)
Fig.5 Variation in CaHPO, ion products on the basis of simulation experiments (20T)
M ab: —®H2, —32umol/dm’ :--®--- H2, —0.8umol / dm’; —O—CaCO,, — 2.3pmol / dm’,
Bc. —e— H2, RHf; ---@---H2, BH’; —O—CaCO,, KM

ERBBKI, KA 12IP 40 181Pc, o), 0m, 18P, 0, F18TPy po L IR RS
% (E 4), KO ABE T RO LR, H B AU TREXR.
81P¢ s, = 14.356 8+1.035 6 * 1gIP, (n =53, r = 0.948 0)

181P, po).om, = 66.5839 +6.2928 + 1gIP, ., (n =53, r = 09340)

87Pc, gy, = 26.771 6 + 2.086 9 * 1gIP,,, (n =53, r = 0.9456)
m%ﬁ&tT%th%%ﬂ%ZIﬂﬁi{%%ﬁﬂzﬁaé% [F#E B BERRAS B A3 R LB 5 W F
B L R K R B R B A RBE- S50 P UTIE M KR,

K BRI MEFREKESREETMEX, HAPEEETHERTXR. B sa.
b BTR R H2 #4 & CaCO ElMSEKH@&@hﬁzﬁ%ﬁ?mﬁm%%¢7k¢1glpm}ﬁﬁ
. @&@5?@3&&&%%&%3%/}2%(20@ FREEIIP, « (S+ 2)°An
18P * [Cal®, EASH- A M R R H (R 2), %B&@%ﬁﬂ?&t%tbﬁm—mﬁm%
%EPJZLXEUEBEN%E@%S#F WS KARHIGIP, o), o, 181Pe, o, T BE 22 45 32 B 04
Eik=3:055Kz:
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ERETUHBEBIERR T, 18IP p, ST THHRE 2 IEMREERRILE Sc. X
A RER B T KA 96% B PO~ 44% i HPO, - 5454 BB F 3t , ik BEE B 0
Tt BB AR AL, IR T B Sc WERMXR, 3 KHELKITED I N:
187Pcypo, = — 143904 +2.0454 P (n=6, r =09914)
1g/P o, = — 13.0089 +5.5000+P (n =6, r =0.9916)
18/P ey = — 12,1894+ 18302+ P  (n=4, r =09979)
IKEFRIGIP,, (po) o, TSI, o) FIFFAFHE LR RMER R, FERW OB IFYH pH HZ
KR, WA VW B DAL TR JLRRAE R4k,

#2 UIRESETR-BERSFERE (umol/dm®) AN HER

Tab.2 The regression analysis of CaHPO, ion products against salinity and calcium concentration

1glPcumo, =a * (§+2) ° a b r n
BlL H2HE M, 3.2 —8916 6 —0.047 65 -0.9979 6
CaCOs, 2.3 -95131 -0.045 32 -0.998 3 4
H2#E4,0.8 -9.226 4 —0.051 65 -0.998 4 6
Xt B SR B BRR4S, 6.0 —-6.9922 -0.059 47 -0.998 4 6
BHRR4E, 0.5 —-6.9992 —0.059 26 -0.999 1 6
1gPcaro, =a * [Cal” a b r n
Bk H2HEf, 3.2 —8.5502 —0.058 00 —0.999 8 6
CaCOs, 2.3 -8.7224 ~0.059 19 -0.999 8 4
H2BER,0.8 -9.1602 ~0.055 90 —-0.999 8 6
pogiba BEMR4S, 6.0 -6.586 4 —0.068 38 —0.998 6 6
BEERES, 0.5 —6.602 2 —0.068 60 ~0.998 5 6

4 it

AR R, KR P R BE 4559 (W BB CaHPO,) H9 UL Ve 7 8 1 FA o 2 i K 1%
REREEEZFH EETHEEYT YO EXLHPR-STUEERD, HER
T OB %40 T Be—555 YA B LA XK (R B ER 3h ok BE AR B 2 i 1 R, T 2 B v 00 A R B AT
R BT AE R BOK .

HITH KA 3-S50 YR TRZRE . SFE WML RBE R MEB/D, T 5KEEEE.
BREXGETRAR. BESBRIEKEPLER CaHPO, B T3 8L & W8 7T BRIR K, (il 3%
A B A UL 89K

2 % x W&
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DISCUSSION OF PHOSPHATE BUFFER MECHANISM IN
HUANGHE RIVER ESTUARY
II. THE IONIC EQUILIBRIUM OF Ca-P MINERAL PHASES IN
HUANGHE RIVER ESTUARY

SHI Xiao—yong, SHI Zhi—li
(College of Chemistry and Chemical Engineering, Ocean University of Qingdao, Qingdao, 266003)

Abstract In May 1994 to June 1995, the effect of adsorption and desorption of phosphate by
various sizes of Huanghe estuarine suspended particles were investigated by means of simulation
experiments for the Huanghe River estuary in the laboratory, under various conditions of temperature,
salinity, phosphate concentration and pH value. The phosphate buffer mechanism in the Huanghe
River estuary was discussed by means of the ionic equilibrium of several Ca—P mineral phases in
the water.

There exists ionic equilibium between calcium and phosphate in the Huanghe estuary, and
salinity, phosphate and calcium concentrations have a more significant effect on the ionic equilibrium
than that of temperature and the type and size of suspended particles. It is likely that Ca and P
may combine to become ion parts or compounds in the water, but this is not enough to precipitate
the Ca-P mineral phases. In the control of the phosphate buffer mechanism, the precipitation and
dissolution of Ca—P mineral phases are less effective and the adsorption and desorption of phosphate
by the surface of suspended particles have a great effect in the Huanghe River estuary.

Key words Huanghe River Estuary Phosphate Buffer Suspended Ion product
Adsorb  Desorb
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