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SHORT COMMUNICATION

In this review, the substance of substantial metals and Cd 
and Pb isotope proportions of agrarian soil and potential 
source tests gathered from farmland getting sewage water 
system in Wuqing District, Tianjin, not really set in stone. 
Different strategies were utilized for source examination, 
including positive lattice factorization (PMF), relationship 
investigation, head part examination (PCA), and the Cd and 
Pb isotope proportion strategy. The outcomes showed that 
agrarian soil was marginally defiled by substantial metals 
in the exploration region, with generally higher Cd and Pb 
aggregation levels contrasted with those of other weighty 
metals. Four kinds of contamination sources, including the 
dirt parent material sources, modern discharge sources, 
agrarian practice sources, and blended wellsprings of 
sewage water system and transportation were allocated 
and evaluated by PMF, joined with the aftereffects of PCA 
and relationship examination. 

With the quick advancement of urbanization and 
industrialization in the beyond couple of many years, 
farming soil has been tainted by various poisons, including 
substantial metals. Weighty metals, which are characterized 
as "normally happening metals having a nuclear number 
more noteworthy than 20 and a natural thickness more 
prominent than 5 g·cm−3, have consistently been a subject of 
impressive examination interest because of their restricted 
biodegradability and unfriendly wellbeing impacts. Various 
kinds of human sources, including modern creation, engine 
vehicle fumes, sewage water system of farmland, metal 
mining and purifying, and compost application, show critical 
effects on substantial metal substance in the dirt climate. 
Investigating the wellsprings of substantial metals in soil is 
the way to controlling and forestalling soil contamination. 

Numerous strategies, including the isotope proportion 
strategy, multivariate measurable investigation technique, 
receptor model strategy, and compound mass equilibrium 
technique have been used to break down the wellsprings 
of substantial metal contamination in ongoing many 
years. These techniques enjoy benefits and impediments 
in reasonable applications. The steady isotope piece of a 

weighty metal is a characteristic quality and one of a kind 
marker that can be utilized to recognize the wellsprings 
of substantial metal contamination proficiently and 
precisely. For instance, Pb isotopes have been generally 
used to dissect the wellsprings of Pb in air, biota, mineral, 
dregs, soil, and water because of their stable physical and 
synthetic properties. Other stable isotopes, like those of Cd, 
Cu, Fe, Hg, and Zn, were additionally used to distinguish 
contamination sources. With the quick advancement of Cd 
isotope assurance innovation lately, isotopic organization 
has been applied effectively to portray the isotope 
fractionation created by modern exercises and different 
cycles and to give data to following the wellsprings of 
Cd in the climate. Multivariate measurable examination 
techniques incorporate connection investigation and head 
part investigation (PCA). 

Wuqing District in Tianjin, China, is a serious horticultural 
region that has been inundated with sewage for more 
than 50 years. In past investigations directed around 
here, anthropogenic movement including modern 
exercises (i.e., electroplating, metallurgy, and synthetic 
industry), utilization of composts (i.e., compound manures 
and domesticated animals excrement), sewage water 
system, and transportation, added to the weighty metal 
contamination of the horticultural soil. Properly applying 
diverse source investigation techniques in various dirtied 
regions, particularly for the Wuqing sewage water system 
area, is the way to getting extensive data on the qualities of 
weighty metal sources. The fundamental goals of this review 
were (1) to distinguish wellsprings of weighty metals and 
measure their commitments to the level of every substantial 
metal by utilizing the PMF model joined with connection 
examination, PCA, and isotope proportion strategy and (2) 
to set up a proper example for applying source investigation 
techniques in the Wuqing sewage water system area. This 
review will give the premise to additional investigation of 
the wellsprings of contaminations in the rural soil of Wuqing 
and different regions showing comparable contamination 
designs.

The examination region is Wuqing District, which is situated 
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in northwestern in Tianjin, the center and lower scopes of 
the Haihe River bowl (39.48°N-39.59°N, 116.92°E-117.09°E). 
Its environment addresses a semihumid mainland rainstorm 
with a normal temperature of 11.63 °C and four particular 
seasons. The dirt kinds of exploration region are Eutric 
Cambisols and Gleyic Cambisols with a profound soil 
skyline that is developed by wheat, corn, and vegetables. 
These developed grounds are circulated seriously and 
coterminously and are nearby streets, enterprises, and 
jumbled streams. Peng et al. directed a field concentrate 
in Wuqing District and dissected the impact of various 
sources fair and square of weighty metals, including long 
haul sewage water system, modern discharge, horticultural 
sources of info and soil parent material. The rural soil in this 
exploration region was defiled by various contamination 
sources. 

The substance of thirteen components and Cd and Pb 
isotope proportions were estimated by inductively coupled 
plasma mass spectrometry (ICP-MS) and multicollector 
inductively coupled plasma mass spectrometry (MC-ICP-MS), 
separately. Preceding judgments, soil tests were air-dried 
at room temperature (roughly 25°C) and homogenized. A 
fourth of the dirt example was sieved through a 2 mm nylon 
sifter for the assurance of pH utilizing the system portrayed 
in the Chinese Determination Standard of Soil pH (HJ 962-
2018). One more quarter of the dirt example was ground in 
an agate mortar and afterward sieved through a 0.15 mm 
nylon strainer for the assurance of component substance 
and Cd and Pb isotope proportions. Residue and manure 
tests were exposed to a similar pretreatment strategy 
utilized with soil tests. As per the processing system of the 
National Soil Environmental Quality Standard in China (CNS, 
GB 15618-2018), each example was processed with 10 ml of 
blended acids (HNO3:HClO4 = 4:1) and 5 ml of hydrofluoric 
corrosive, after which the processed arrangements were 
warmed to roughly dryness on a warming plate. The 
processed arrangement was cooled and weakened to 25 

ml volume with high-unadulterated water. The substance 
of Ca, Cd, Cr, Cu, Fe, Mg, Mn, Ni, P, Pb, Ti, V, and Zn were 
controlled by ICP-MS (NexION 300 X). Quality confirmation 
and control was performed by utilizing blind sets of three 
and soil standard reference materials (GSS-14 and GSS-
16, China National Center for Standard Material). The 
overall standard deviations (RSDs) of three-fold tests were 
somewhere in the range of 4 and 6%. The relative mistakes 
(REs) between the deliberate and guaranteed upsides of the 
standard reference materials were beneath 10%. 

The assurance of the Pb isotope proportion was finished 
by following the strategy for Yoo et al. Momentarily, the 
processing arrangement containing something like 200 
ng of Pb ought to be estimated to meet the necessity of 
Pb isotope assurance. The anion trade pitches were first 
equilibrated with 1 ml hydrochloric corrosive (1 mol/L). 
Then, at that point, the roughly dried processing answers 
for each example were broken down in 1 ml hydrochloric 
corrosive (1 mol/L), after which the anion trade tars were 
washed with the disintegrated assimilation arrangements. 
At long last, we eluted the arrangements with 1 ml high-
virtue water (Milli-Q), warmed these eluents on a warming 
plate to roughly dryness, and weakened them to 2 ml 
with 2% nitric corrosive. MC-ICP-MS (Nu Plasma, China 
Institute of Metrology) was used to decide the Pb isotope 
proportions, including 206Pb, 207Pb, and 208Pb. Quality control 
was performed with the Pb isotope SRM 981 (NIST981) got 
from the American National Standards Institute. 

The Cd isotopes, including 111Cd, 112Cd, and 114Cd, were 
additionally dictated by MC-ICP-MS. The strategy for 
assurance of Cd isotopes was practically indistinguishable 
from that utilized for Pb isotopes. Every absorption 
arrangement ought to be estimated to contain no under 200 
ng of Cd. Hydrochloric corrosive (2 mol/L) was utilized in Cd 
isotope assurance, and the Cd isotope standard reference 
material (GBW04622) acquired from the Center of National 
Standard Reference Material was tried for quality control.


