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Abstract

The sediment in the bottom of the reservoir plays a key role in controlling the migration of pollu-
tants in the reservoir water and its effectiveness. In order to reveal its process and mechanism, the
interaction process of multi component solute between the three spring pool water and the bottom
sediments is discussed by the laboratory soil column test. As the migration rules of each ion can be
seen: 1) The ions that may threaten the groundwater in this area include COD, Fe2+, Mn2+ and F-. 2)
The migration and transformation law of COD in different soil layers is generally consistent, and its
content fluctuates up to 1.5 times Co. Because the redox environment in the soil column develops to
the reduction environment, it is very beneficial to the migration of iron and manganese from rock to
water. After the reservoir water passes through the silt layer, the content of Fe2+ is 1.3 times of the
initial value, and the content of Mn2+ is moved downward with the initial value of 2 times; F- is a rel-
atively polluted ion, and is highly fluorine in the upper layer. The superposition effect of water and
the dissolved fluorine in this layer made the content of F- in the bottom layer of soil column as high
as 16 times that of the initial solution. 3) According to the migration rule of nitrate nitrogen and
ammonia nitrogen, nitrogen has little threat to groundwater in this area.
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BT IREE SR AR L NS SR, 38 it R /K S R 7K 5235 G 1) S i Ao e B[ 1], 2016 4E1L
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FE AR SHE U = 9 AR IR RE A8 B ar B RLE A A IS R, R B AT R SR BRI 5
[3]-[10]. f1, TELE[3)@EEE N ARG IREH T T ARG EMIEFE &4 N L Rh ES B NS b
B RES IR KRB A BRI 2 e 3 R IR MR AL B RIB[8 I 7E 3 - L
JEG IS N R e Rl B S LU BV B SRR SR B 55 218885 Jury 25 [917ERD bk 5 (Hobk gk
56 UL DU B AE 38 o s R IR RS AU . SRR S (4 4E RO K 2 R IR AR BEAT T 20 41 00 B8 1 AT 4 W B
I8 1) ARG SR, & AR R i K2 Ellsworth #AR[ 101878 T 2414 CI, Br Al NO; 7E3E
WAV IS . PWET NIRRT, X T 2 08 FIs B fii .

AR = SR K PR K SR PR R R DUAR A, ATV VR AR G, B Bk Ak “ =&
(AT ES, WIS PRI RS I AR TP R A ROBIHLER, B 7E KA 2% £ BEAS B 22 40 5315 G D AE JE TR DT
W) SR TR AR, KAy s Qe igia BEER (L BER SCH¥ .

2. MMERHE
2.1. REHH

B ORI T 2016 4 8 3 13 HEUA LG e sl i g de B = JROK e B vh g /K R, A3
PIEAL A PEE I 1.
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Table 1. Soil sample weight and parameters of each layer of soil column

*1IHREINEESSY

tRpe  AARCH)  RBTHE w NH; CoD Fe?* Mn?* F
Numbering  \oRONE o (EE00 ® ke (ke @ke)  @ke) (k)
1-1 (10) 0.09 1.30 469.01 0.2 24.42 453 11.2 4.03
1-2 (15) 0.16 1.30 498.31 0.19 19.58 50.4 10.37 2.64
1-3 (40) 0.10 1.35 490.63 0.14 18.32 42.0 12.45 3.92
1-4 (60) 0.08 1.38 491.71 0.17 20.46 453 11.25 2.92
1-5 (70) 0.12 1.38 511.51 0.22 15.84 43.4 10.69 3.71

AKAE: RIS KR ) = IROK P B AOK BUARFAE s 1T AR DR K, IR PN T B K AT
8 KK B AE ML 2.
Table 2. Experimental water quality characteristics

= 2. THERIE AR BEHIESR

W pH ORP TDS NH; COD Fe** Mn** F NO;
& (mg/L) 9 170 640 0.7 30 0.4 0.15 0.5 2.0

22. RERE

IR E MUK RS, B BN RFAUKFERE RS D). BAER, BHAR 15 cm,
w120 em, b e, R mEEEA AN HKALHEK . BEEEETA 8 AN4L, 4 MtKAL, 4 DLRE
ORP FLAJ o M 0 2% 53¢ (L4 - 498 4% 2 1) S0 A T v (2 RG 0RI M) P 0 2 5t R SR AR ZRORE B8 UL 22 T b A ARG
K HE KR BRI KRS, AR 2 AR R A KL, FLAE 1 em, SR SLE I Al 20 4
AR E %, N T Bk 30 R AR UK 3% 2, WK DT B d@m e ke m, AR
AR, ACEEVE A 2.
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Figure 1. Soil column test device
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Figure 2. The transformation of COD
2. 14 COD ARfELiZi2

2.3. REHE

RPRUE TR UG & KR SR B 3E —, BRI AT - B - IR (FLAR 2 mm). TAE R3S IEIZ R
Iy RS EARIYIG FKF oy EREIAGEE 1), DURKPREMIE T S brth 2 . BRI RS 2 om, 5] RS2 E4E
SEREE, HNE L, KA A1), RIEERIAFBATT RS, TSRS E: 0~10 cm N
— 2, %S5 10~15em N E, 0% 30 15~40 cm N =)E, 0% 13 R 40~60 cm NEEILZ,
3% 10 K5 60~70 em NESFE, 43%% 5 Ko IR AR 8 em AKIR(K k).
R RSN 5571

R I H AR TDS. COD. @A M1 MR LS, 3L 7 TidEhs.
W MATIR AN T7vE WA 30 BRI 2 N =il N EAT . KN 80 K, JLArHT /KR 150 4.

Table 3. Soil sample weight and parameters of each layer of soil column

=3 IHREINEESSY

awiBgE| W IR BT A%
TDS Tl DZB-718 {5 #5302 2404 B0t 7 ) Al
COD
JE4E 5B-3(C)A! COD Uil g 3 S g A fig4%
AR
BET BKEILF] 3000 ml e A5
883 Basic IC plus B 1A%
TR A
%
TAS-990 J&-F IR 43 6B v
£z
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3. ZRE S
3.1. AP RIBEUAES T

3.1.1. COD B LTz
FH 1 2 AT A 38K K COD B4 T 43 9 = ANB BL: 1) TR G B ] 338K R PRI RS B

RIEFIK COD %8N 30 mg/L, 144 hif, 4 10 cm FAHH35E/K COD & & CIAR] 1.7 15 Coo 2)5H Y
Et, COD PRIETHFEM EL. EhEMshSEMZRE, 10 cm fA4L 20~86 h B Eh 4—200 300 mv; 7£ 25 cm
R4, ZETB Eh {28 0 £-136 mve AL UL, %, 0~25 cm IREK L RGATIRRIAEE, X 150FF
THEVUF I RRE, WAEMAE KA ER T H AT RS R, 3) F=MBNANRS =
FEAREM B, 1000 h 2 5 HF/KERGH COD FREEABTRE, 25 em 2 L COD F&E1E 1.5 £ C
FREES), 40 em IRAEEEAE 1 Co ML, 55 em IRALLE 1.06 i Co b T3,

3.1.2. ERIBELIE

K3 RERNE AR, BAWTR: 1) 10 cm F AL, k36 15.5~39.5 h, AJFCAR BB ELH
Bl MEERASE LTS, ®ERER 035meL, SKEKBEEMO0.7 mg/L)—FHH%E. 2)25cm
AL, W 1115 h NEBAM PR B, 2 JE#E 83 T REp B, B 111.5~613.5 h I B, 2 %(H 0.592
TREZ 0.16 mg/L, 613 h JGEAFREM B, ACNPEKIT 0.27 £, KT /KEKFIREME. 3) 40 cm IRAL,
15.5 h B BN 0.228 mg/L, ZJG7E 0.1~0.6 mg/L 2 [A1 35, S FEIME 0.35 mg/L, 4 0.5 £ Cyo 4) 55 cm
R, BAEIBE RN, 0.068 mg/L, B 52 Z Sk 21K - e - B s, AR IR EE N 0.456
mg/L, NTKEKMERME, &H 0.63 fi.

0 200 400 600 800 1000 1200 1400 1600 1800
—o— R 10cm +Y5§J§250E1¢@/—(}§E‘)f§40cm —— VRFES55em

Figure 3. The transformation of NH;
Bl 3. &4 NH; FEZELdiE

MARBE SR AT CLR Y, 2 RAE L K R R LSRR AR T3 R /KR = 2R/ R 7K o i S AT 4 ik i
R AR AR FACE M AR AR R R A AR, A NG pH (B FEAG, (et 177
Ay B ARERR10]. BT EE AR R, AT R R R IR R P& th
TR, AL B S A A S P BB I R sl R R R R B R B s . BB
FErf, AR SR L 2P PR ES, e m B /N T 0.5 mg/L, RT3 /K I UK R st

3.1.3. TEKDENRMER ZBIHIHEX M
4 N5k COD MR RIRE R R (M 4), ATLAEH, Pig ZLMEIEHSE, MR R =0.6579, HfE
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MRFETET: 1) BRIV I EREB AR Hg — N R E M RR[12], TEEYIRAS e 5y
IR PR R iR, TR TR I BAERCE I E R R R AR, P KB E . 2) KEAR
& A F 8 A NUTAR S A% B, fEA NIRRT, 2 REGEUTER LA RS ENRIBR
K. 3) AU E AR B R T, & AN ER TR, IR
YA, SIEEEFIRERR. 2GRS, 2020, (TFFEN[13] [14] [15]HF 7L 45 R —2

70
60 | R
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Figure 4. Relationship between NH; and organic matter

E 4. NH; 5EBNEHXRE

3.2. BB BEUE

BRI IE A% i AR I 45 AR B (] 5): 5 h I AN [A) VR BE 3K VR IR FE 0.1~0.4 mg/L, et 10 em ¥R4b
K. ZJRERMIR AR 2B DA ma i sy, AAEEREMIEEAE, 25 om WAMEKRR, H
YN 10 cm PRAL, 40 cm A1 55 cm FEAR—, BEEEZ. 781.5 h FEARGER, 10 cm R4 N 2.66 mg/L,
25 cm VRAL N 8.5 mg/L, 40 cm Al 55 cm VRAE N 0.53 mg/Lo KT PE/K BIBIK FE (0.4 mg/L). BIRIXAE
A FAE 2 B A ) pH-Eh SRR A0 g g 1, RIEkBES pH A1 Eh BB, 2RI AN BaE ik A2 40 o
2, AW LI R KGER . F(E o)A IR AU, 3K P R S IR R A W, (B R,
e IR T 0.3 mg/L, RVILHIREN 2 5. ST 78K L IR5E i il iR S A IE J56 Bk R R i,
AR FEABE M RIS R, T AR T A LK hiE .

Fe/ (mg/1)
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Figure 5. Curve of Fe** content as a function of sediment depth
B 5 P BT REMRRERET L%
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Figure 6. Variation of soil concentration in Mn*" at different depths

B 6. Mn” EXERELRRET L

3.3. F MINO; -N K EBE UM E S

3.3.1. £ FROITBELNE

B 7 w50 1) RIETTF RIS 4 10 cm. 25 cm<40 cm AT 55 cm iRAE 387K FIKE 23 51 4.932 mg/L .
2.012 mg/L. 2.2 mg/L 1 1.584 mg/L. HPR)Z LM & ES, 1M FH2EMLAR A, 2) 10 cm. 40 cm
F155 em IRAL, FIREEARES—F0 w0 AN B, BIPRGE BB BOAE T-320e 00T AR B . 10 em
TRAREE— AP B FIR EEIZRMWT _EAVIGR T FIR I 5 f%; S BB, F g+ xe T, ke
155 1% Co; 40 cm AbSE—Fr B 0~40 h I B, N FREEBREE BT BL, 88— Boh b iish b gte -
FH B, 600 h 2 G BE, FIRERELE 10 5 Coo 55 cm IFAL, %2 FIRIE AL N RFEET R, 800
h G FIREEIRFIE KK 16 15, BRZLEREZH FERBPOKEGRZEHEAIZSINMN . 3) 25 cm FAL,
F RS B EOR, NeTHE M, HERE T T . 0~40 h N E, &b BOy LRk 1
KA IR BB B 40~90 h B BON PR BB B, S5 =ANBBERN 90 h S MZEAE T B TP TR B
25 om Ab FIRFEIBRRI P ETIR BE N 4.744 mg/L, APEIKE) 7.5 fi%.

KEMF SREITEXZEH TR RS 2 M, SR EGRVNMILERTT, AEWH F, HE
BRI R — L 5 A8 & B BAR, R FIIR 8D o ARAE IS 6 R B A Ak 2
JRATAL, ZSRKPEREK DR ELREEIYD, Rk & &5,

25 ¢

0 300 600 900 1200 1500 1800 2100

—e—&E10cm  BF[A)/ (h) —*—iREE25cm
REE40cm —e— JKJE55cm

Figure 7. The transformation of F~

7. A FiEsALhET L
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3.3.2. NO;-N M EB TR

K8 aIH1: 1) FEAKNBRRRZG, IR BIREZLESA N 0~40 h PoE FF%, 40~80 h 18T
¥, 80h JEaTRE. 2) FEAKANBE, SIRFUZMEIREZVRGEAR, WHUZ 25 cm &K, 4 189.65
mg/L, 10 cm 4b#/h, N 66.788 mg/L, 40 cm Fl 55 cm 4b43 552 136 mg/L. 144.95 mg/L. {HIR& K2
NO; MR T 0 mg/l.3) MR R AL AR H 77K BT I T AN ] o 28— 2 N8 = 2 e S8 3 0 mg/l,
HRRE =, BNERE .

180 }

160 H

140 1 —*— R 10cm
% 120 1 —o— JRF25cm
E 100 1 YREE40cm
P4 —*— JREE55cm
+ 80 -
oo
Z 60 \

40

20 +

0 L .

0 200 40Q4 7699,y 800 1000 1200

Figure 8. The transformation of NO;-N
& 8. NO;-N {ERTEHthzk

3.4. TDS KT BZEUIME S

TDS fREM AR & &, I o A 10 a7%1: )2 TDS A fb Bt 34 foRAR
AN, BHHZESER—E. 1) TAVIGE I TDS 5 [ 4 AN 10 em &b/, {1 442 mg/L; 25 cm
bR, A 1968 mg/L, N 10 em IRFER] 4.45 %5 2) 1E 10 cm IRALRS, TDS ZALEAANK, HIZ TN,
JE AR B TE 365 mg/L Aidy, 2FEKIN 0.57 5. 3) 7E 25 em i4k, L3E/K TDS AB40 ] 2 A A B,
B 0~40 h PO IERT B, FEZE 552 mg/L, BEAKT /K TDS; 25 =AM BONSHE AN B, 1117.5 h i)
P22 375 mg/l. NFE/K TDS ) 0.6 fi5. 4) 40 cm IRALH) TDS LM S 25 om IRAEFEAR—F, ARIFZ
TDS #iH{E /2 1073 mg/L, ZHA 390 mg/l, B&& T35 )=, RIFE/DNTEEKE) TDS. 5) 55 cm IRALRS, K
B A=A B B BOYBE B B, B TDS 1 1714 mg/L HE R R, 2 111.5 h I 691 mg/L;
55BN 111.5~613.5 h B HVAMM B, TDS B 691 mg/L F4% 438 mg/L; 5 = BEAZ 8L EL,
TDS H 438 mg/L #4402 mg/L, AFEKN 0.63 5. LR 55 cm IRALH) TDS KIS Ak 2 1% i 2 1) i 4%
FAR 27 0] ER 20 7 R AR F I i 25

4. &g

FEIR B KRNI R4 TR AKEKBANRBR G, WA e/, Bl i S5 k. %
A S PR S AR TR F &5 — R RKCE M EAE R [16] (1713 N /KOK R AR ER Ak, i i
BIRAMA T KT R K KK IR B AF AL S oy & & . 22T BT 5007, 1S~ E 24
W

1) PE7K COD & &, fE RISl A, S &N 17 0.5 £ /245, AT et T /K R TS SLli s

2) BRI LR G R IE R T A HUR AR REEAT, Palie R @RS 'IE D
BEAR, N AR R R A AR T BEAT IR 1 PR KIS IR AT RESE R A ML T 7K 80T G
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Figure 9. The transformation of TDS
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Figure 10. The transformation of TDS in different time
& 10. AEIRtE < TDS F kI iz
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