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Fig. 1 Engineering layout and sampling points of Beidagang Reservoir
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AN ) SRR 550 PR 7K JE A K A 2 48 5 ILER 1,
TDS Jii 2 Ve B 5 FH ok Al o 7K 5 1) b 6k 0 I vk
Jb K s 45 X 3 A9 KB TDS i vk B S R
1.46~2.74 g/L, $ )@ T HUS K o 9 A RAE 559 JE K
pH {4 7.56~8.54, J& T 5508 17K T, B A b 4Rk
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Tab. 1 Hydrochemical indexes of reservoir water

EI TR (mgeL )

SRR TDSFhtHe /e L) pH

Na' Ca” K cl S0, COy"  HCOy
Heal ) 222 841  779.00 13250 12630  46.70 813.80 155.10 7.20 292.90
35K 2.16 828  808.50 138.20 146.80  56.96 734.10 127.10 - 322.19
B 1.46 843 493.10 86.42 96.63  41.87 443.90 109.30 7.20 241.64
R E K ] 2.74 7.60  977.50  181.90  181.40  71.10  1229.00  176.40 - 366.12
A FE (] 2.33 772 801.80 15630  203.70  62.77 855.00 143.10 - 366.12
I ] K 211 834  725.50 14480 21220  42.10 812.80 184.90 - 329.51
PNyl 2.09 775 69320 14030  207.80  50.98 809.90 159.10 - 366.12
X1 e JE: ] 2.23 756 566.00 15330 20440  53.02 829.10 145.50 - 322.19
il 2.67 836  969.50  182.80  178.10  93.72  1241.00  192.50 - 314.86

TE: R 7 FoR AR

3.1.2 KT E AN R

B R L S DU Y FE A BRAL PR T b DL 3% 2, AR
Wi B B 22 AR, ANTRLRAE s TR 5 it
Ry VS IR >3 5 kK >V S T >HE R > e
HE KR > X1 5 W] > 76X 342 W] >R o 2 7K W] >R Ak

Yyl . Horh, KR WERAE B S PR IR A O
it (19.00 g/kg) fie i, K bR AR AR U4 7 1]
DU & $h 1 (0.44 g/kg) FAIX, e & 3R 2 X
ErE R 43.18 fif . INUUEW & h B A i R R,
FMA PR R R T TR S > K P IR
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Tab.2 Basic physical and chemical properties of sediments at sampling points

b RRURI d kR flpow  REME oy FEE T (ke )

T (gem?) (grem) % %o TR WKL Bk (ekg) Na” Mg Ca® K CI' SO/ €Oy HCO,
HERR 2.67 156 2795 41.65 1632 3643 4724 %+ 828 3.08 124 0.05 0.12 0.13 1.10 0.15 — 044
35K I 2.68 1.61 2557 3993 1.65 4232 56.03¥EiHiLt 797 1400 635 033 029 039 738 032 - 037
TS 2.64 172 2048 3501 3.69 4021 5601 BifiZit 7.88 19.00 8.17 0.63 0.56 0.41 9.76 0.57 — 037
MK 2.64 130 1423 5056 1.55 4232 5613 MIBAL 862 051 0.17 0.03 0.07 0.02 0.06 0.01 0.04 0.51
X FE I 2.61 146 19.44 4400 3.19 4091 5591 ¥3E&iL 801 052 0.05 0.03 0.15 0.03 0.03 0.01 - 044
LRI 2.62 152 2565 4216 1.65 4274 5560 MiBiFiLt 7.99 237 092 0.04 0.18 0.06 0.74 0.14 — 051
K 2.64 139  19.64 47.16 0.84 3899 60.17 HFFL 806 044 0.06 0.02 0.13 0.02 0.04 0.01 — 044
X1 <t i 2.70 137 1973 4942 165 4234 5601 MFiFiL 801 085 0.8 0.02 0.17 0.05 0.12 0.03 — 044
I i 2.65 1.80  17.40 31.84 572 3456 59.73 %t 8.14 457 191 0.07 0.16 0.14 1.81 0.17 —  0.44
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Fig. 2 Variation of TDS mass concentration with time at different sampling points
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B K PE TR R A A >OK B B R AR s .
AT UL, SEBREEK 5 R A A AR S, PERE AT
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Yy 5 P K 2Z 8] ) Jo it v B 2 st oK, T DA PR /K T
YA EAE R, DU TDS 55 7 1Rk 1 J2E
IR R AR 3Bk 22, 3 R 7K At i ™
3 I AR A B A AT A, KPR USRS
DU & Bh S AR B 5 T iR A £, Fir L TDS i
IR A R B AL
33 KREKKIBRYAEIAERTIEPME

B BAHAE
3.3.1 Na'

Kl 3(a)~(c) Fm 7K T AU AH BAE 2
Hh Na' [z 5 Wk B2 B s (] A2 F6 A5 O, AR, Na' i)
A IEA 5 PR & Eh E R/ h—8, HorpokE
IR [ IR 3(a) FI(b) ] g AR ] | B
] 1K s oA 37 ) A1) JE K R U AR A TR B R
Na'fi9 5 it Wk B2 SE WA /N5 B Tk B . 221t
G5, Na Beilca S fAE, U AR K A A AR T #
JEE K Y Na o] BE B I B BN DR, SF-A5 f5 Na' ()
PR 4351 —180.50, —270.25 F1-250.75 mg/kg; b
FEFI] . E R K e AT b R Na ¥ kA= B,
PR A 1716.25, 781.25 F1 405.50 mg/kg. /KET
Ui RAE A [ BT 3(e) 10 Na ¥ & AT, 59149 i) |
=K T AR Y Na B 4 Bk 7 597.25,
6 158.75 Fil 1 177.50 mg/kg. 56 FH 5, K JE L
SR B ) Na' it i vk B 7E 592.90~1 616.00 mg/L
A5 Ak, KRR U R A SR Na' [ i e B A 1 250~
3 530 mg/L ZE 4k, ZK T UE SR A A1 Na'JoT 5 v i A2
AT BB R AR KT R A R

332 K

K5 VA B (] A8 R LI 3(d) ~(6), T A&
P K bR a5 [ BT 3(d) AT (e) ] R i
KT L X 34 ] R0 R AR 37 ] 1) PR K AE DT TR
B, KO T ok B Se /N 5 220 7k 20 A7, Uk B
K] BE M ZEK HE A BT v, FEUE K K vk
FE I REAR, P-4 I (ARSI 53 1 —43.68 . —37.92 FiI
~47.4 mg/kg; VI . Th 1B it 7K ) A X1 5 ) £
K TR BB K b, oK i KO ik s 1
i, B R 34.20, 79.55 | 34.05 mg/kg. K Fif
SRFE [ B 30 10 KB itk B 34 Lb ik 7K A i3 o,
SR A = R A ] A KRR 4 )
g 212.82., 446.35 #1 117.33 mg/kg. FAim, KJ%E I
Ui R FE AR KB 4 Wk BE 7E 32.02~103.90 mg/L
A Ak, IK T U SR BE SR KO 2 VR B TR 73.92~
245.50 mg/L AE Ak, Jo ik B AR fh B A 2 BK P Ui
RHE RSTK I R s A .

333 Mg”

Mg’ J5i 8 Vi JiE Bt FsF 1) 225 DL P 3 () ~(1) , 356
VA J5 K B i R AE R [ BT 3(g) A (h) ] v B R
KT L HBXSZE R T L R A 3 ) ) el 1 il ~F- 4657 i )
Mg Ji vk J3E 35 Lt K AIG, 16 B Mg™ 77K A 7 it
TRl BE B DURR Y WL BT, A B Ag e, T gk
A VTTE B T R R AL . Mg R R 4 R
—22.00, —79.25, —68.75 FllI-111.25 mg/kg. ¥>H-F Il
RS J 2E 7K IR Mg™ %2 A= BRI, Ik e B e, ¢
JCE>0, 43 %)k 70.50 F1 38.50 mg/kg. 7K JE TR
BEAT R 3(0) ] A Mg 359 AT AR 4 g Tk 31 P2 K o
J VR BN, RECE>0, 5 R Rl =S kK
A HE R PR A R K & 91 A0 684.20. 401.25 il
56.50 mg/kg, A 5 K R bR AR A A Mg
e FE AR AL I B R 111.80 ~ 205.20 mg/L, 7K JFE R iR
BE s Mg T i B AR (LG B 155.10 ~ 360.10 mg/L,
AR N UERAE AR AR
334 Ca”’

Ca™ [ vk B Bt A ) 2B Ak LI 3()~(1), A,
IKE LR AE R [ 1B 3G5) A (k) ] rpoxl s 1 i) K s
A1 L B T IR I B K IR R A R K DAY
Ca” ¥yttt KA e N, Ca™ & A B, i 5l
M 453.25. 423.00, 551.50, 167.25 FI 128.00 mg/kg.
I Ca 1l il & A W B B B8 50 4, B 2
H—-119.75mg/kg. 7K FE T i RAE [ 3(D Y
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Fig. 3 Variation of cation mass concentration with time at different sampling points
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Fig. 4 Variation of anion mass concentration with time at different sampling points
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Abstract: Completion of the Binhai Reservoir may experience serious salinization or sudden brackishness, thus
affecting the normal water supply function. The research on reservoir water salinization mainly focuses on total
salinity, chloride ion, or other single indicators, but the release of sediment salt is a complex process. In fact, during
the hydrogeochemical process of sediments and reservoir water, various ions may change to different degrees, and
the changes of ions will affect the TDS content, which in turn affects the salinity content of the reservoir water.
Therefore, the research on the regularity of salt release also needs to carry out a full analysis of ion indicators, to
provide theoretical support for the hydrogeochemical interactions between sediments and reservoir water.

Taking Beidagang Reservoir as the research area, through the method of combining field sampling and batch
experiment, the change law of salinity and main ion indexes after the mixing of coastal reservoir water and sediment
is analyzed to explore reservoir water and sediment. The hydrogeochemical interaction between the objects reveal
the mechanism of reservoir salinization. Illation condition of reservoir water and sediment, the water chemical
indexes can quickly reach equilibrium. The TDS mass concentration of each sampling point increased rapidly at
first, and the salt release reached equilibrium after 30 s. Na” and CI” were the main ions involved in water-rock
interaction; the maximum release amounts of Na' and Cl were 7 597.25 mg/kg, 11 097.00 mg/kg. The Na', K,
Mg”', Ca™, SO,” of each sampling point increased or decreased in different degrees in the sediment-reservoir water
interaction. CI" was increased, HCO, decreased slightly. Except for HCO, and Ca®’, the changes of other ions
showed the rule of sampling points in the downstream of the reservoir > sampling points in the upstream of the
reservoir. During the hydrogeochemical process of sediment-reservoir water, the total salt in the sediment was
released, and the changes of each ion in the process of salt release were related to the mass concentration difference
of each ion in the sediment and the reservoir water. After mixing with the reservoir water, it will be released into the
water, and the ions with very low content in the sediment will be adsorbed into the sediment after mixing with the
reservoir water, resulting in the reduction of the ion content in the reservoir water.

It can be seen from the experiment that the release of salt from sediments can lead to an increase in the salinity
of the reservoir water, resulting in the salinization of the reservoir. In the process of salinization of the reservoir
water, Na', and Cl are the main ions involved in water-rock interaction. The change in salinity showed the rule of

sampling points downstream of the reservoir > sampling points upstream of the reservoir.

Key words: Beidagang Reservoir; sediment; salt release; water salinization; hydrogeochemistry

*312 £ &5 5nx%



	1 研究区概况
	2 材料与方法
	2.1 采样点布设与样品采集
	2.2 试验方法
	2.3 测试方法
	2.4 水体和沉积物相互作用各盐分指标释放量计算

	3 结果与讨论
	3.1 库水与沉积物基本性质
	3.1.1 试验库水基本性质
	3.1.2 试验沉积物基本性质

	3.2 水库水体和沉积物相互作用过程中TDS变化规律
	3.3 水库水体和沉积物相互作用过程中阳离子变化规律
	3.3.1 Na+
	3.3.2 K+
	3.3.3 Mg2+
	3.3.4 Ca2+

	3.4 水库水体和沉积物相互作用过程中阴离子变化规律
	3.4.1 Cl&#8722;
	3.4.2 SO42&#8722;
	3.4.3 HCO3&#8722;

	3.5 水库水体和沉积物相互作用过程中水化学变化规律

	4 结 论
	参考文献

