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2535129 0.03mg L7 F1 0.01mg L 7", RUEMRZE 4514 0.86% F1 0.85% .
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#£1 WWIKEEE Fe, Mn BHA

Tab.1 Status of Fe, Mn vertical distribution in Aha Reservoir during summer

KB/ m Ki/C pH DO/mg-L™! DO M #/ % Fe/mg-L™! Mn/mg-L"!
1 25.0 7.92 9.00 >100 <0.03 <0.01
2 25.2 8.00 8.34 >100 <0.03 <0.01
3 25.0 8.04 8.30 >100 <0.03 <0.01
4 25.0 8.15 8.34 >100 <0.03 <0.01
5 23.0 7.63 4.65 54.3 <0.03 <0.01
6 21.5 7.48 4.05 46.1 <0.03 <0.01
7 21.0 7.47 4.06 45.6 <0.03 <0.01
8 20.0 7.43 4.46 49.1 <0.03 <0.01
9 20.0 7.47 .. 4.36 48.0 <0.03 <0.01
10 19.5 7.42 38.6 42.1 <0.03 <0.01
11 18.0 7.46 3.37 35.7 0.03 <0.01
12 16.0 7.43 1.58 16.0 0.03 <0.01
13 16.0 7.50 1.78 18.1 0.03 0.08
14 16.0 7.51 2.38 24.1 0.038 0.18
15 16.0 7.40 2.30 24.0 0.03 0.47

&2 PIWIKERKZE Fe, Mn T H 440

Tab.2 Status of Fe, Mn vertical distribution in Aha Reservoir during autumn

K%/ m KT pH DO/mg-L " DO 1 2/ % Fe/mg:L™! Mn/mg-L ™!
1 24.0 7.80 7.10 84.5 0.225 0.014
2 22.0 7.85 6.70 76.7 0.299 0.058
3 22.0 7.70 6.50 74.5 0.289 0.018
4 22.0 7.81 6.35 72.7 0.280 0.031
5 22.0 7.76 6.65 75.7 0.268 0.016
6 21.0 7.54 4.55 51.1 0.268 0.495
7 21.0 6.91 4.55 51.1 0.248 0.303
8 21.0 7.47 5.00 58.2 0.297 0.343
9 21.0 7.65 5.10 57.3 0.261 0.045
10 20.0 6.85 5.15 56.7 0.345 0.193
11 20.0 6.69 4.90 54.0 0.480 0.462
z 20.0 6.46 4.85 53.4 0.482 0.345
13 20.0 6.52 4.40 48.5 0.439 0.695
14 20.0 6.41 3.90 43.0 0.439 1.096
15 19.5 7.22 3.85 42.0 0.497 0.979

AURAN AT, KRR IZK M T REE R m, —E NS HEERS/E R YRR E
IR, R BRI A6 & 1E AR CO, i pH FHERE Kk E . ERFH T
RIKENREER, XL ESHEMER pH B REBEKIURREEKE BT, Aefh T
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Tab.3 Status of Fe, Mn vertical distribution in Aha Reservoir during winter
KB/ m K/ C pH DO/mg-L"! DO MR/ % Fe/mg*L ™! Mn/mg-L"!
1 12.0 8.22 8.92 82.8 <0.03 <0.01
2 12.0 8.21 8.82 81.9 <0.03 <0.01
3 12.2 8.21 9.14 85.3 <0.03 <0.01
4 12.2 8.14 9.03 84.2 <0.03 <0.01
S 12.2 8.10 8.82 82.3 <0.03 <0.01
6 12.4 8.13 8.82 82.6 <0.03 <0.01
7 12.4 8.13 9.35 87.6 <0.03 <0.01
8 12.2 8.10 9.28 85.6 <0.03 <0.01
9 12.2 8.11 8.71 81.2 <0.03 <0.01
10 12.5 8.10 8.38 78.7 <0.03 <0.01
11 12.2 8.10 8.71 81.2 <0.03 <0.01
12 12.4 8.11 9.09 85.2 <0.03 <0.01
13 12.4 8.06 9.03 84.6 <0.03 <0.01
14 12.4 8.06 8.82 82.6 <0.03 <0.01
15 12 .4 8.13 8.82 82.6 <0.03 <0.01
# 4 FIGKERE Fe, Mn I EL4H R
Tab.4 Status of Fe, Mn vertical distribution in Aha Reseroir during spring
KB /m KR/ C pH DO/mg-L.~} DO I3/ % Fefmg-L ™! Mn/mg-L ™!
1 12.0 8.20 8.92 82.8 <0.03 <0.01
2 12.0 8.20 8.90 82.6 <0.03 <0.01
3 12.0 8.22 9.10 84.5 <0.03 <0.01
4 12.4 8.10 9.05 84.8 <0.03 <@¢.01
5 12.4 8.14 - 8.82 82.6 <0.03 <0.01
6 12.5 8.13 8.82 82.8 <0.03 <0.01
7 12.4 8.13 8.85 82.9 <0.03 <0.01
8 12.2 8.13 9.14 85.3 <0.03 <0.01
9 12.4 8.15 9.14 85.6 <0.03 <0.01
10 12.6 8.11 8.40 79.1 <0.03 <0.01
11 12.6 8.10 8.71 82.0 <0.03 <0.01
12 12.6 8.06 8.98 84.5 <0.03 <0.01
13 12.8 8.09 9.03 85.4 <0.03 <0.01
14 12.8 8.10 9.07 85.7 <0.03 <0.01

3.2 Fe,Mn FEPEHSHHIE
FIK4RY XEZKE L . TERBEETEE 0, FEK DO &§#%E, Fe, Mn 2
B4 A BT s T — 3, XEPEA KT EARE, KERBYE, EELTIERMET, Fe,
Mn S22 W &R TR L FEHN ST REHELEY, TBEEDR, BLRFEKIEE, 7E
TR SKAEHIEZIE R TRBVYER, SHEEVLEY Fe, Mn & B &
(Fel66000mg kg™, Mn18800mg-kg '), H R R H7,
4Fe’" + Q, + 10H,—~4Fe(OH), ¥ +5H"
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Fe’* +3H,0—>Fe(OH), v +3H"
Mn** + OQ,—>Mn0O, ¥
Mn** + MnO,—~Mn’" *MnO, ¥

Mn** «MnO, + %02—»21\4:,02 y

TR SR BR7K A (1) Fe, Mn SA0IE R Y FE 2257 HEIB R M L T AR (b, £ T R K
WER, pH EES, KERBE, KEKBI 1258 5%E, Fe, Mn W EALE R R IG FETLRY
TRSERL, TR i L KRR, HRM RN .

Fe(OH), + e>Fe(OH), + OH"
MnQO, +2H,0 + 2e—>Mn(OH), + 20H"

B, ETEKE Fe, Mn & B3 KE1T GB3838 — 88 (3 i 7K Ji F7 3% B fE A viE) b 1T 260K
PRAE, WARABIT GB5749 — 854 1E K /K TLAE R E)Y .

HEHFEZYK, B TREKBOIER, B LT MK 47 8 H 87 2308 FORE, Kik
WER, IR 1 Fe, Mn M EALE R N7 B Y 5 R E K Z BT, X BTy & i & i
Fe, Mn #F HLE [F A SN WA F L#K e, KB HRMR.

Fe'" +e—>Fe* MnQ, +4H" +2e>Mn** +2H,0
B AR EFF G, 5 TR EMA A E K RIEE K Fe, Mn B2 8 19 55, DA T 4 2 X o
TJZ Fe, Mn & BB I 7K 1T 287K VRUE . BIBK 22Kk B % LART Fe, Mn B BUE B B ik,
T /& Fe, Mn ¥ BE R JOHB i 3 TR 7K 11 287K AR M, {EL/K T8T 28 48 8K 2 TUET B 7K 4 bt T4 R 4 TF 0k
A5, B Fe, Mn PITC R 193k BEARAK, EATRBAR.

4

(1) FIMG 7K Fe, Mn 3 B 4017 B 25 B9 81k, K BEK B4 BETT 2L, AR EEWE, Bk
3 HKIRBEA R SRR, FAKHEES pH RS, WWEHEK Mn #E/NF 0.01mg- L™, Fe /)
F0.05mg L™ EEKEAKEKBESRE, LELTFEERS, Mn /MF 0. lmg- L 7!, Fe /N F
0.3mg-L ™", T ENAFHEAR pH ERTS, Fe /MF 0.3mg L™, Mn W& 2. 8mg- L7}, 3%
RS E Fe, Mn M E LT R 75 H B YIHEE.

(2) R4 Fe, Mn S H 20 AT F-1E, AT /K T BUK 10 B E T K FE FE RS BUK 7 R AL 45 B
BUK, A& B FEKE A, Fe, Mn IR ERE, W ATRIE KM ERBEK; EEKBKESE, T
TIE7K Fe, Mn ¥ BE Bt thIEI /K 1T 28 /K AR HE, BGES AT BE K TG Sm RA PR B B K, AT 7] 3578
FFE R R K ARMERY K BT, R 7K P 5 B da il 32 At k45 .
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Characteristics of I'e, Mn Vertical Distribution
in a Thermal Stratified Reservoir

XU Yurong XU Zhongji XU Wei XIANG Sheng FENG Heng

(Environmental Protection Institute of Guizou Province, Guivang 550002)

Abstract

Aha reservoir, 6 kilommters away from southwest Guiyang City, Guizhou Province, is major
source for drinking water of Guiyang City. Normal stage of this reservoir is 1108.0 m; reservoir
capacity 44. 5 million m’; and the water depth 26m. The dead stage and reservoir capacity of
dead water are 1090m and 2.7 million m’ respectively. As an artificial lake, seasonal oxygen
shortage is one of vivid characteristics of Aha.reservoir polluted by waste water containing Fe, Mn
from coal mine. Results from years measuring of vertical water column of 20m depth in different
seasons show that Fe and Mn distributions vary with different seasons and different temperture
strata of water, and the vertical water temperature is in isothermal status from winter to earlier
stage of spring, during which concentration of Mn and Fe in water is less than 0.01 mg*L™" and
0.05 mg*L ' respectively. During summer and autumn, reservoir will be stratified according to
different temperatures. Upper stratum is in oxygen rich status, with Mn and Fe concentration of
less than 0.1 mg*L ™! and 0.3 mg* L' respectively, and the middle and lower strata are in status
of low pH, oxygen shortage or lower oxygen, at which, Fe concentration is more than 0.3 mg*
I.”" while Mn concentration is as high as 1.086 mg*L."!, which is indentified to be closely rele-
vant to oxidation and reduction reaction of high concentration of Fe(166000 mg+1."') and Mn
(18800 mg*1.™") contained in the reservoir sediment. The study provides a guideline of pumping

at the optimum depth according to the optimum qaulity of water for water plant.

Key Words Fe, Mn, vertical distribution, thermal stratification, seasonal oxygen short-

age, sediment
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