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Effect of Different Purple Parent Rock on Removal Rates of Nitrogen,

Phosphorus and Organics in Landscape Water
HUANG Xue-jiao, LIU Xiao-chen, LI Zhen-lun", SHI Wen-hao, YANG Shan

(Key Laboratory of Soil Multiscale Interface Process and Control, College of Resources and Environment, Southwestern University,
Chongging 400715, China)

Abstract: In order to understand the impacts of physicochemical properties of purple parent rock on the removal rates of nitrogen,
phosphorus and organics in landscape water systems, four types of purple parent rocks including Peng-lai-zhen Formation (S1), Sha-
xi-miao Formation (S2), Fei-xian-guan Formation(S3) and Sui-ning Formation (S4), which distribute widely in Chongqing, were
selected and autoclaved, and added to unsterile landscape water collected from Chong-de Lake in Southwest University, and the
landscape water only was used as control. And several indicators such as total nitrogen and phosphorus and so on of every disposal were
investigated periodically. The results indicated that; (D The highest removal rates of total nitrogen, total phosphorus and Ammonia
nitrogen were observed in S1, which were 45. 1% , 62.3% and 90% , respectively; the highest removal rate of COD was 94. 5% in
S4; the ammonia nitrogen content in the purple parent rocks was not obviously changed before and after the experiments, which
indicated that the adsorption of ammonia nitrogen on purple parent rock surface was not the main reason for the decrease of ammonia
nitrogen in water. (2) Arsenate had inhibitory effect on the sulfate-reducing bacteria, while copper and magnesium had promoting effect
on gram-negative bacteria. &) The microbial diversity was positively correlated to total nitrogen in water. (@ Based on the PCA analyses
of microbial community structure and environmental factors, the mineral elements released from parent rock affected the structure and
composition of microbial community in the test water, and then influenced the removal rates of nitrogen, phosphorus and organics in
water systems.

Key words : purple parent rock; landscape water; removal rates of total nitrogen and phosphorus; removal rates of organics; microbial
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Table 1  Basic properties of the parent rock samples

B AL a5 2R /g kg ™! 2W/g kg ™! pH URAH TRk B 17
FESEHLUL(S]) R E R 0.215 0.572 8 AR GE
PRI (S2) HPALRS 0.153 0.791 7.3 AT ¥
RANEHL (S3) LR 0. 147 0. 483 7.8 AT rf
FETH(S$4) EREM 0.236 0. 502 8.1 iR ERIT AN G
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4 121°C 7= KT 25 min J5 R 4 R[] £8 60 bk
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IKIEAE BRI T E AR AT e
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(Hy), B mai N, Bi < a3, ik 0.8
mL-min " FALE T 250°C | K8 iELEE 300°C
FERTHE 10. 0 psi (1psi =6. 895 kPa) , Jii ik 4147
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Fig. 1 Variation of pH with time under conditions

of different purple rocks
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R2 LBBEELHBIIENH -NHWEE/mg-kg ™!

Table 2 NH," -N content in purple rocks before and after the experiment/mg-kg ™

1

iH S1 S3 M4
ST 5.01 £0.02 4.96 +0. 01 4.71 +0. 00 6.90 +0. 01
SR 5.48 +0.03 5.01 +0.01 4.27 +0.01 6.43 £0.02

mg-kg ™ AN SLEG TP A RN 6.9% , BT DL
RS2 I B E FHAS 2 S 30K M b 2 T R 22
2.4 SUHEBEEMFTEORAXKEP TR E
AR

W 3 FiR, £ A A S G RDK A 45 4
BELCELM BB B BT RSREEERAR
F.OERTE ST 4L S4 UK AR i & B e T R
F1S2, S3 4H; 4 Fhss A bk AbFRAH pymf 5 5 1) I 2
T4 BEZH, Hoh S1 20 S3 4 /K M i 5 e 1K

4 PR (o Bk b B ZH KA e e B A 34 T IR
Horpr s4 2H P & 5 0 35 S TR IR ST A
i E AT A A A, i Al 45 41 5 0 BE 2 T B
Z5 HFHAESH T ME TR ERE LR EERT,
HIMCF XL, 5% B AH L, 45 20 A= S R A A
IR A B B A B R s o S3 4k /b
B3 A A S G RU K R il 5 R I B T
R, Horb S3 4 R (WK 6) X SZEEEP
WSS RATT , UL A A AR SR P s & = 1 F R
{2 B B TR RE A, 4 A2 HoAth oo 2 LRI/ .
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Table 3 Element contents in different eco-cylinders

PIvE 3 Sl S2 S3 S4 CK
As/pg-L! — 1.09 £0.19b — 1.46 £0.17b 3.22 +0.26a
Hg/pg-L™! 0.065 +0.00a 0.064 +0.00a — 0.066 +0.00a 0.060 +0.00a
Pb/pg-L™! 1.45 £0.37a 1.52£0.75a 1.56 £0.71a 1.52 +£0.31a 0.95 +0. 14a
Cd/pg-L"! 0.19 +£0.00 — — 0.08 +0.00 —
Mn/pg-L"! 0.92 +0.67a 1.49 £1.94a 0.90 +0.48a 1.27 £1.47a 0.87 +0.46a
Cu/pg-L~! 2.04 £0.39ab 1.54 £0.80ab 1.77 £0.54ab 2.5720.13a 1.22 £0.24b
Zn/pg-L7! 7.01 £3.09a 9.89 +5.57a 10.37 +10.24a 11.87 £11.51a 18.92 +16.58a
Mo/ pg-L ! 1.20 +0.24b 2.20 £0.41a 1.74 £0.13a 2.00 £0.19a 2.05 +£0.20a
Ni/pg-L™! 7.37 £0.46a 7.38 £1.04a 7.85 +1.59a 7.46 +0. 14a 7.06 +0.76a
B/pg-L"! 47.4 +3.8a 50.8 £8.7a 54.0 £3.8a 53.0+3.0a 52.020.3a
Cr/pg-L~! 1.12 £0.05a 1.20 +0.36a 1.07 £0.22a 0.94 0. 13a 1.35+0.13a
Al/pg-L™! 48.8 +35. 1a 44.6 £10.9a 43.0+14.2a 41.7 £22.5a 59.6 +24.0a
Hit/ g Lt 117. 600 120.720 122.194 122.480 144. 067
Fe/mg-L"" 0.0811 +0.02a 0.0707 +0.02a 0.059 6 £0.03a 0.0467 £0.01a 0.0859 £0.01a
Ca’* /mg-L"! 50.17 +1.37a 48.37 +1.71a 55.08 +7.97a 53.79 +1.59a 51.73 £6.99a
Mg+ /mg-L " 8.63 +0.18b 8.52 +0.65b 3.45 £0.41d 5.36 +0.21¢ 11.22 £0.20a
&it/mg-L-! 58.877 8 56.957 4 58.5929 59.200 0 63.0359

1) FAT B G PR R R 2253 B35 (P <0.05)
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