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Relationship between Volatile Organic Compounds and Environmental Factors in Typical Water Sources of Taihu Lake

XU Zhi-bo, YANG Yi, BIAN Li et al (Jiangsu Suli Environmental Science and Technology Co. , Ltd. , Nanjing,Jiangsu 210036)
Abstract An automatic water quality monitoring system was established in the YuYang-Mountain water source area of Taihu Lake to monitor
volatile organic compounds (VOCs) and environmental factors (temperature, pH, conductivity, turbidity, dissolved oxygen, ammonia nitro-
gen, total nitrogen, total phosphorus, permanganate index, total organic carbon, chlorophyll a, blue-green algae) for a period of one year
from April 2018 to March 2019, and the monitoring frequency was 1 time every 4 hours. Three kinds of VOCs with high detection rate were
screened : dichloromethane, styrene and naphthalene, and the correlation between these three kinds of VOCs and environmental factors was an-
alyzed. The results showed that from April 2018 to March 2019, the concentration of styrene and naphthalene in the study waters showed a
monthly decreasing trend, and the variation trend was basically the same, while the concentration of dichloromethane showed a trend of first in-
creasing and then decreasing. There was no strong correlation between dichloromethane and environmental factors;styrene and pH showed a
strong positive correlation ; naphthalene showed a strong positive correlation with water temperature and electrical conductivity ; naphthalene
showed a strong negative correlation with dissolved oxygen and permanpermanate index ;styrene and naphthalene showed a strong positive corre-
lation. Water cooling and sediment fixation ( submerged plant ecological restoration) are the effective methods to reduce VOCs concentration in
lake water.
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Table 1 Monitoring indexes, methods and reference standards of automatic water quality monitoring system

WEEAR st 5 HeslllpipeS SR
Monitoring indexes Brand Type Monitoring methods Reference standards
JKIE Water temperature 3 [E WTW 1Q Sensor Net i B AL R GB 13195—91
S EC T E WTW 1Q Sensor Net S s HJ/T 97—2003
pH T WTW 1Q Sensor Net ISR GB 6920—86
TEE Turbidity fhi[E) WTW 1Q Sensor Net FEEEE GB 13200—91
WfiE4E DO HE WTW 1Q Sensor Net H AL 2R S GB 11913—89
A NH;-N TR WTW UNO Alll EAR R GER 37 FKFNBE A 53 H7 07125 (5 DO fi)
MAE TN HAR H TNP-4110 DR BRI T A 52 S e RV HJ 636—2012
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SA PR TOC H A e TOC-4100 AR AL AR B S MR HJ 501—2009
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Fig.3 Monthly changes of the concentration of dichlorometh-

ane,styrene and naphthalene in the study area
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Table 2 Correlation matrix of dichloromethane,styrene,naphthalene and environmental factors

IRy

jfor WT pH DO EC TUB  COD,, NH,-N TP N TOC  Chl.a  BGA Diz?dtfrf-n g’fygf
methane

pH -0.35""

DO -0.96"*  0.43*"

EC 0.68"* -0.05* -0.67*"

TUB -0.13** 0.11*"  0.08** 0.17""

CODy, -0.54"* -0.08**  0.49"* -0.28"" 0.55*"

NH;-N -0.19"* 0.12**  0.16"" -0.03 0.20**  0.01

TP -0.18"* 0.09""  0.14" 0.07"" 0.89""  0.65" 0.09""

TN -0.11** 0.50*"  0.10"" 0.18"" 0.67*" 0.32"° 0.04 0.67""

TOC -0.16"* 0.31**  0.17** -0.01 0.26"*  0.17°7 -0.03 0.29**  0.33*"

Chl.a 0.07** -0.03  —0.08** -0.03 0.01 0.11°* -0.22**  0.02 0.06* -0.07*"

BGA 0.15** 0.13** -0.15** 0.32** 0.30** 003 0.10** 027" 0.3%"" 0.0 -0.06"

e 0.15** -0.05 -0.17** 0.19** -0.07*  -0.09* 0.20** -0.05 -0.17** -0.01 -0.21** 0.00%"

Dichloromethane

KN Styrene— 0.16™* 0.46"%  -0.11**  0.33**  0.03 -0.32** -0.10** -0.05 0.41**  0.10* 0.06 0.10* -0.15*"

%% Naphthalene ~ 0.74**  0.13**  -0.71"* 0.74** 0.02 -0.51** -0.18** -0.08"* 0.27** 0.03  -0.02 0.33** 0.10** 0.76**

e # % FRIRTE 0. 01 7K COU) B, * FaRAE 0. 05 7K (XUN) BEAHIE 0 g 822~2 174
Note; * # indicates significant correlation at the 0. 01 level (both sides) , * indicates significant correlation at the 0. 05 level (both sides) ,and n is 822 to
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Fig.4 Correlation between methylene chloride,styrene ,naphthalene and environmental factors
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Table 5 Classification of unused land development and improvement

potential
o T A BTG RAL P Y
Cradi To be sorted New farmland scale New cultivated
racing hm? hm? land coefficient//%
I 798.58 582.96 72.99
I 765. 33 558. 69 72.99
11| 365. 51 266. 82 72.99
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