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Abstract

This study aimed to validate the test methods and estimate measurement uncertainty for the determination
of Total Dissolved Solids (TDS) and Total Suspended Solids (TSS) in industrial wastewater, building wastewater and tap
water in accordance with ISO/IEC 17025. Method performance was evaluated for precision, accuracy, limit of detection
(LOD), and limit of quantification (LOQ). For TDS analysis, sodium chloride standard solutions at concentrations of 100,
2,500, and 5,000 meg/L were prepared. For TSS analysis, fortified samples prepared from Sigma Cell® Type 20 at
concentrations of 5, 250, and 500 mg/L were analyzed. Each concentration level was analyzed ten times to evaluate
repeatability, while intermediate precision was assessed from analyses performed on different days. Interlaboratory
comparison, proficiency testing, and measurement uncertainty estimation at a 95% confidence level (k = 2) were also
conducted based on ISO Guide 98-3 (GUM). The results showed that the TDS method over the range of 100 - 5,000
me/L and the TSS method over the range of 5 - 500 mg/L met the AOAC precision criteria. The %RSD, and %RSDr
values were lower than those predicted by the Horwitz equation, and all HORRAT values were within the acceptable
limits. Recovery ranged from 96.00% to 100.82% for TDS and from 80.00% to 110.00% for TSS. LOD and LOQ were 5
and 20 mg/L for TDS, and 2 and 5 mg/L for TSS, respectively. Interlaboratory comparison results showed no statistically
significant differences (p > 0.05), while proficiency testing results were acceptable, with Z-scores within £2. Maximum
expanded uncertainties were +32.22 mg/L for TDS and +14.46 mg/L for TSS. The findings provide supporting evidence
for laboratory quality management and accreditation under ISO/IEC 17025.

Keywords: Method Validation, Measurement Uncertainty, Total Dissolved Solids (TDS), Total Suspended Solids (TSS),
ISO/IEC 17025
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(mg/L)
TDS 100 - 5,000 0.52-3.02 0.64 - 3.40 0.05-0.16 0.08 - 0.39 96.00 - 100.82
TSS 5-500 0.68 - 6.85 0.75-8.12 0.08 - 0.89 0.10-1.02 80.00 - 110.00
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A1519% 2 nansuUseLiuan LOD way LOQ

518019 LOD (mg/L) LOQ (mg/L)
TDS 5 20
TSS 2 5

PNAITNA 2 WuITonageu TDS A1 LOD taz LOQ windu 5 uag 20 mg/L a1y @iuionagau TSS dA LOD

waz LOQ AU 2 kag 5 me/L Audsu

A15197 3 NanSWSHUWEURATEWINWiBaUURNS (Inter-laboratory Comparison)

38113 o UAnsAnE WoeujiAnns totat p-value
(mg/L) ISO/IEC 17025 (mg/L)
TDS 201.8 202.8 -1.41 0.230
TSS 52.0 53.4 -2.26 0.087
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A919% 4 NanSITNTMAIVIAdEUAINTIUEY (Proficiency Testing; PT)

18NS Aa819 AU

AN Z-score
TDS A 264 1.07
B 394 -0.10
TSS A 162 -0.12
B 443 0.05

INANTN 4 WUINANITATINNITNAFOUANTINIYVDIVITIENTS TDS wag TSS HA1 Z-score aglunasisonsu

(|Z-score| < 2)

A15199 5 Han15UsERnAIAU bLUNauYeINTIn

318113 429AMUTNTY (mg/L) Expanded Uncertainty (£ mg/L)*
TDS 100 - 2,500 4.86
2,500 - 5,000 32.22
TSS 5-250 0.76
250 - 500 14.46

*urasanaliuduounan loun anuewediivegeu Medainin uazgunsalinusunns

9InNA1597 5 wuArAulduLueuvene (Expanded Uncertainty; U95%, k = 2) ¥a¢35nageu TDS agluyie +4.86

f19 £32.22 mg/L uagdivndau TSS agluta +0.76 §4 +14.46 mg/L
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WisuiisuiunesujiRn1981984 (p > 0.05) wniziinanisidrsaunismaasuautulg (Proficdency Testing PT) A7
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pousuld Ssansnthmamsinuiluiduteysatiuayunisvesusesauannsafos fiRnsmusnasgu ISO/IEC 17025
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