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Contaminated Soil in China
•

•

•

In 2014, the Environmental Protection Ministry in China
published a national soil survey which estimated that 16% of
all soil and 19% of arable land exceeds State Pollution Limits.
In 2016, the Ministry published an Action Plan for the 
Prevention and Control of Contaminated Soil.
Clean-up costs are estimated at 158 Billion USD*.

* https://uk.reuters.com/article/us-china-environment-soil/china-releases-new-action-plan-to-tackle-soil-pollution-idUKKCN0YM0YO



Site Characterization
Y. Lu et al. Environment International 77 (2015) 5–15



Demand for Field Screening Tools
Tool

XRF
PID
RemScan

Technology

Photo-ionisation
Infrared

Analytes
Heavy metals

Volatile organics
Petroleum hydrocarbons

X-Ray fluorescence

Portable XRF PID RemScan





Areas of the World where RemScan has been applied



Validation Study in China
February 2018

•

used China-wide.

A validation study was conducted 
by Ziltek in partnership with
Shanghai Sine Electrician
Equipment Co. Ltd.
The aim of this study was to 
calibrate the RemScanusing soils 
collected from across the Shanghai 
region and validate its accuracy.
The longer term aim is to develop a 
RemScancalibration that can be 

•

•



Soil Collection –Shanghai Region



Scan using RemScan

Measure Validation Samples with RemScan

TPH Concentration Infrared Spectra

Build Calibration Model and Load into RemScan

Dry, Homogenize and Screen Soils

Spike Soils with Diesel (0 to 100,000 mg/kg)

Methodology



Methodology

Sample collection Soil preparation Spiking with diesel



Methodology

Measuring validation samplesScanning spiked samples



Results
Calibration for Shanghai Region: 0 -100K mg/kg 
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Calibration for Shanghai Region: 0 -100K mg/kg 
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Results
Calibration for Shanghai Region: 0 -15K mg/kg
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Results
Calibration for Shanghai Region: 0 -15K mg/kg
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Summary of Calibration Model

0 - 3,000

TPH Concentration 
Range(mg/kg)

20,000 -100,000

10,000 -20,000

110

No. 
Samples

170

140

102

RMSECV* 
(mg /kg)

1,451

542

Relative Error

7%

5%

10% 
(@1,000 mg/kg)

0.99

R2

0.998

0.994

3,000 -10,000 130 307 10% 0.992

*RMSECV = Root mean square error of cross-validation (at 1 standard deviation)

Detection Limit = 77 mg/kg



Conclusions

•

•

•

A single calibration model was built
for 21 soils collected from across the
Shanghai region (Yangtze Delta)
Independent validation showed 
similar accuracy to lab analysis 
This paves the way for the 
development of a China-wide 
calibration model
Proof of concept achieved in China.

•



Commercial Applications
Site characterization and audits
Emergency spill response
Site remediation (validation and monitoring)

•
•
•
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