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Abstract

This study investigated the method validation for the determination of aluminum oxide (Al,0s) content in
polyaluminum chloride samples, which are utilized as coagulants in water treatment processes. The validation
results demonstrated that the verification of the reporting limit at concentration levels of 28% w/w, 31% w/w, and
35% w/w yielded average aluminum oxide contents of 28.11% w/w, 31.05% w/w, and 35.13% w/w, respectively.
The percentage recoveries for these levels ranged from 100.28 - 100.51%, 100.05 - 100.49%, and 100.12 - 100.819%,
respectively, all of which met the acceptance criteria of 98 - 101%. For accuracy evaluation using a polyaluminum
chloride reference material (RM) at a concentration level of 29% w/w, the average aluminum oxide content was
found to be 29.25% w/w, with percentage recoveries ranging between 100.74 - 100.93%, satisfying the 98 - 101%
acceptance criteria. Precision was assessed using spiked samples (polyaluminum chloride reference material added
to polyaluminum chloride samples) at concentration levels of 28% w/w, 31% w/w, and 35% w/w, with 10 replicates
per concentration. For Repeatability Precision (intra-day precision), the relative standard deviations (%RSD) were
0.28%, 0.32%, and 0.38%, respectively. For Intermediate Precision (inter-day precision over 3 days), the %RSD
values on Day 1 were 0.28%, 0.32%, and 0.38%; Day 2 values were 0.30%, 0.22%, and 0.25%; and Day 3 values
were 0.25%, 0.27%, and 0.39%, respectively. All precision results complied with the acceptance criterion of not
exceeding 10%. Consequently, this study demonstrates that the validated method for determining aluminum oxide

content in polyaluminum chloride successfully meets all defined objectives.
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PR AlO3 Recovery AlO3 Recovery AlO3 Recovery
(28 %w/w) (%) (31 %w/w) (%) (35 %w/w) (%)

1 28.14 100.51 31.15 100.49 35.07 100.20

2 28.12 100.44 31.05 100.15 35.07 100.21

3 28.12 100.43 31.04 100.11 35.08 100.22

4 28.12 100.44 31.04 100.13 35.15 100.44

5 28.10 100.34 31.05 100.16 35.04 100.12

6 28.13 100.48 31.04 100.14 35.14 100.39

7 28.09 100.33 31.03 100.11 35.22 100.63

8 28.13 100.46 31.03 100.10 35.12 100.35

9 28.09 100.31 31.02 100.08 35.11 100.32

10 28.08 100.28 31.02 100.05 35.28 100.81
Aade 28.11 100.40 31.05 100.15 35.13 100.37
SD 0.0223 0.0795 0.0380 0.1225 0.0751 0.2146
%Recovery - 100.28 - 100.51 - 100.05 - 100.49 - 100.12 - 100.81

HANNSANYIANWILEGY veansvaaeulsuuesgilitoneanlenlunedesgiillounaslsd TudieeeTans1edane
dorgiilounanlse (RM) Nseduamandudu 29 %w/w Asuandlunisnd 2



Multidisciplinary Digital Procedia, 2026; 002(03): P224 Page 7 of 10

M19199 2 waRINaN1SANYIAMULINET vasn1IegeulTInesgiiisusenledlunedorqiillnnasls Tudiet1edan
91dmedergililounaslsn Nsgdunududuy 29 %w/w inasinseeusuaTesazn1sAunauls %Recovery aglugia
98 - 101%

PR Wt. RM AlO3 Recovery
(g) (29 %w/w) (%)
1 2.5002 29.22 100.76
2 2.5010 29.26 100.90
3 2.5005 29.27 100.92
4 2.5010 29.26 100.90
5 2.5008 29.21 100.74
6 2.5003 29.27 100.93
7 2.5004 29.27 100.93
8 2.5006 29.27 100.92
9 2.5004 29.22 100.75
10 2.5009 29.26 100.91
Alady 2.5006 29.25 100.87
SD - 0.0237 0.0817
%Recovery - - 100.74-100.93

wamimﬂmmmmmmm maqmimaauﬂsmmavauLuauaaﬂlmﬁluwaaavauLuﬂmaalﬁm lusihege Spiked
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. ALOs ALOs ALOs

PIRe (28 %w/w) (31 %w/w) (35 %w/w)
1 28.02 31.00 34.50
2 28.09 30.80 34.66
3 28.20 30.86 34.70
4 28.21 30.80 34.55
5 28.17 30.76 34.76
6 28.16 30.71 34.76
7 28.11 30.75 34.50
8 28.11 30.96 34.71
9 28.27 30.86 34.76
10 28.26 30.96 34.40

Aade 28.16 30.85 34.63
SD 0.0802 0.0992 0.1319

%RSD 0.28 0.32 0.38
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35 34.63 0.38 34.65 0.25 34.63 0.39
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