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INFLUENCE OF TANGGUAN ASH YARD IN QINGZHEN TOWN IN GUIYANG ON
THE WATER QUALITY OF HONGFENG LAKE

JIN Zu=ue'> WANG Jingfu’> CHEN Quan’’ YU Pingping' > CHEN Jing-an’
(1. College of Resources and Environmental Engineering Guizhou University Guiyang 550025 China; 2. State Key
Laboratory of Environmental Geochemistry Institute of geochemistry Chinese Academy of Sciences Guiyang 550081

China; 3. College of Resources and Environment University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: To evaluate the influence of Tangguan Ash Yard on the water quality of Hongfeng Lake this paper investigated and
studied the spatial changes of the water quality in the water area near Tangguan Ash Yard and analyzed the morphology and
compositions of the fly ash and the lake sediments. The results showed that: 1) this ash yard has a little effect on the water
quality of Hongfeng Lake but had a little contribution to the sediments of Jiangjunwan reservoir area nearby; 2) Houliu River
branch significantly affected the water quality of Jiangjunwan reservoir area so it was suggested to strengthen its pollution
management; 3) the fly ash could cause potential harm to the nearby reservoir area due to the wind erosion and strong runoff
so it was suggested to enhance the conservation of soil and water in Tangguan ash yard.
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SO7 0.14 ~
0.23 4.13~5.06 2.32~2.81 52.00~54.54 mg/L.
(A) . ( BI—B3)
(D.E.F.H) (C)
. (A) .
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A*(0.01~0.02 mg/L) .Ca®(50.73~59.79 mg/ L) .
K*(3.42~3.63 mg/L) .Mg®™( 14.84 ~15.61 mg/L) .
Na'( 6. 15~6. 88 mg/L) .Si0,( 0.07 ~0.27 mg/L)

—a—T; —e—pH; —1+—DO; —v—Chl-a, (o )
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Table 1 The analysis results of main anions cations and heavy metals mg/L
A B1 B2 B3 C D E F H

F- 0.14 0.2 0.21 0.21 0.21 0.17 0.12 0.23 0.18
cl- 4.83 4.61 4.81 4.86 5.06 4.93 4.86 4.13 4.89
NO3 2.41 2.5 2.78 2.32 2.81 2.56 2.59 2.5 2.46
S03” 52 52.07 54.37 54.3 53.11 53.59 54.13 53.9 54.54
HCO; 25.43 26.55 26. 89 27.1 25.78 26.99 26. 16 26.93 25.14
AlP* 0.01 0.01 0.02 0.01 0.04 0.01 0.01 0.01 0.01
Ca®* 59.79 53.36 56. 55 52.7 53.41 54.67 54.27 50.73 56.53
K* 3.48 3.52 3.56 3.42 3.71 3.46 3.47 3.57 3.63
Mg 15.43 15.49 15.45 14. 84 15.99 15.08 15. 04 15.28 15.61
Na* 6.21 6.31 6.43 6.15 6.72 6.37 6.33 6.49 6.88
Si0, 0.11 0.27 0.24 0.18 0.25 0.08 0.09 0.08 0. 07
Cr 0. 11107  0.11x107*  0.17x107>  0.12x107*  0.11x107>  0.13x107>  0.2x107>  0.34x107° 0.14x1073
Cu 0.43x1073  0.41x107%  0.45x107%  0.41x107*  0.49x107*  0.07x107°  0.48x107>  0.41x1073 0.46x1073
Zn 1.59x1073  2.16x107°  2.76x107>  1.94x107%  2.48x1073  1.66x107°  1.72x107>  1.03x1073 2.65%1073
As 1.10x107  1.10x107°  1.08x107>  1.06x107>  1.05x107>  1.05x107°  1.01x107>  1.02x1073 0.97x1073
Pb 0.07x1073  0.07x107*  0.17x107%  0.15x107*  0.08x10™*  0.20x107°  0.10x10™®  0.05x1073 0.23x1073
Cd 0.01x107  0.01x107>  0.01x10™>  0.01x10>  0.01x10™>  0.01x107>  0.01x107>  0.01x107° 0.01x1073

Bl B2 .B3 o
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Fig.4 Variation of temperature pH DO Chl-a TP on surface water from lakeshore to the center of lake

2. 3 (D1—D3 E1— 2 (D1—D3 E1—E3)
E3)
Table 2 Vairation of heavy metals on surface water
from lakeshore to the center of the lake  ¢/L
p(Cr)  p(Cu)  p(Zn)  p(As) p(Pb)  p(Cd)
3.3 D1 0.10  0.37 1.24  1.05  0.08 0.01
3 TP ( I 0.059 mg/ D2 0.15 .23 2.03 .11 0.30 0.01
D3 0.13 039 173 0.99 0.22 0.01
L] 0.059 mg/L. K 0.060 mg/L) El 0.11 051 1.5 1.0l 0.10 0.0l
TP (A 0.046 mg/L) F2 0.12 043 1.43 102 0.1l 0.01
E3 0.37 0.50 2.15 1.00  0.09 0.01
TP TP o
Table 3 The main component of anions cations and heavy metals mg/L
I J K A Bl B2 B3 C
p(F) 15.43 15.49 15.27 0.14 0.19 0.21 0.21 0.21
p(CI7) 6.21 6.31 6.27 4.83 4.61 4.81 4.86 5.06
p(NO3) 0.11 0.27 0.17 2.41 2.50 2.78 2.32 2.81
p(80%) 0.25 0.26 0.26 52.00 52.07 54.37 54.30 53.11
p( HCO3) — — — 25.43 26.55 26. 89 27.10 25.78
p( AI¥) 0.04 0.15 0.07 0.02 0.01 0.02 0.01 0.04
p( Ca) 3.71 7.27 4.27 59.79 53.36 56. 55 52.7 53.41
p(K*) 0.22 0.32 0.13 3.48 3.52 3.56 3.42 3.71
p( Mg*) 0.18 0.36 0.24 15.43 15.49 15. 45 14. 84 15.99
p( Na*) 0.29 0.35 0. 49 6.21 6.31 6.43 6.15 6.72
p( Si0,) 0.53 1.21 1.02 0.11 0.27 0.24 0.18 0.25
p( Cr) 0.18x1073 0.53x1073 0.24x1073 0.11x1073 0.11x1073 0.17x1073 0.12x1073 0.11x1073
p( Cu) 0.41x107? 0.6x1073 0.47x1073 0.43x107  0.41x107 0.45x1073  0.41x107 0.49x1073
p( Zn) 1.61x1073 1.64x1073 1.93x1073 1.59x1073 2.16x1073 2.76x1073 1.94x1073 2.48x1073
p( As) 1.70x1073 8.27x1073 6.48x1073 1.10x1073 1.10x1073 1.08x1073 1.06x1073 1.05x1073
p( Pb) 0.07x1073 0.08x107* 0.07x1073 0.07%x107* 0.07x1073 0.17x107* 0. 15x1073 0.08x1073
p( Cd) 0.04x10™  0.09x10™*  0.11x10™*  0.09x10™*  0.01x107° 0.13x10™*  0.01x107 0.09x10™*
(I.J.K) F7( 15.40 mg/L) .CI" B3) F CI' (C)
(6.26 mg/L) (A) o
( BI—B3) (C); NOZ( 0. 18 mg/ F  CI°
L) .S037(0.26 mg/L) (A) . . (
( B1-B3) (C) s (Bl— I. J. K) (K'.Ca® Na".Mg™)
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SEM-DEX

(A) . ( B1—B3) Table 4 The SEM-DEX’s element of the coal fly ash
C; Al .Si0, Al Si from K site and sediment from B, and C site %
5 ( BI—B3) K B ¢
W, A, W, A, W, A,
(€) C 1599 2641 7.34 1238 17.37 25.58
. Cr. As 0 35.85 4446 41.99 5315 49.21  54.4
Ne 8.53 6.27 0.83 0.73 — —
Cr. As J ‘
Mg — 113 0.94 2.6 1.9
0.53 8.27 pg/L (A). Al .54 16.63  8.45 6.3 1136 7.45
( B1—B3) (C) CrvAs 5.8 . Si - — 31.98 23.06  13.25  8.34
K 1.75 0.89 1.6 0.83 0.9  0.41
Ca — 0.76 0.39 .95  0.86
o Ti 0.99 0.041  0.65 0.27 — —
. Fe 12.02 4.7 5.26 1.91 336 1.06
6 K B2 C SEM-DEX
Fig.6 The SEM-DEX’ s picture of the coal fly ash from K site and sediment from B, and C site
0.5i. Al 0>Si
>Al; 0>C>Si>Al Ca.Mg o ( B2)



101

Tang Z H Ma S H Ding J et al.Current status and prospect of fly
ash utilization in China C // World of Coal Ash Conference
Lexington Kentudy US 2013: 22-25.

2015 34( 11) : 2025-2038.

] 2015 (3) : 45-48.
Blissett R S Rowson N A. A review of the multi — component
utilisation of coal fly ash J . Fuel 2012 97:1-23.
Sommerville R Blissett R Rowson N et al. Producing a synthetic

zeolite from improved fly ash residue J . International Journal of

Mineral Processing 2013 124( 6) : 20-25.

10

11

12

15

16

I 2017 23(1):110-114.
YaoZ T Ji X S Sarker P K et al. A comprehensive review on
the applications of coal fly ash ] . Earth—Science Reviews 2015
141: 105-121.

J. 2016 28( 1) : 68-74.

2015 37(6) : 55-62.

. 2018 39( 1) :23-31.
M.
1997.
GB 3838—2002 S . 2002.
] 2014 23( 1) : 96-102.
J. 2017 35(3):1148.
] 2017 49(4) : 665-669.
. 2014 35(7) : 2590-2595.
(1994-)

o zxjin.gzu@ foxmail.com

(1983-)

o« wangjingfu@ vip.skleg.cn



