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Abstract: This study innovatively applies the RGB (Red, Green, Blue) detection method to analytical chemistry
teaching experiments. Utilizing our self-developed Color Picker software to monitor RGB value variations during the
titration process, we established an analytical approach for endpoint determination based on second-order differential
changes in the G/(R+G+B) ratio. When implemented in the “Standardization of Hydrochloric Acid Solution with
Anhydrous Sodium Carbonate” experiment, the method demonstrated endpoint errors below 0.1%, with a relative
standard deviation of 0.084% across triplicate measurements. Compared with conventional visual titration, this
technique exhibits superior accuracy and reproducibility while providing accessibility for color vision-deficient students.
The experiment not only fosters students’ rigorous scientific approach but also stimulates innovative thinking,
enhancing their practical understanding of chemical experimentation.
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Koo =2.4x10"%, c-Kp=10%(c=0.05mol-L™"), FEAIA AR HE HC bR AE 7 7 HE 0 3 72 2158 b 41T &
Ao PR AR, BN ATHCOSIE R (R £9°80.04 mol-L71), R55IRM: pH=3.9,
1.1.2 HEFIEAH=ZFEE(RGBE)EZR TR

ELMPRGB (£10-255, ££0-255, #E0-255)Fitatiii, @idiRER. GHMIBIE, 7 LAER#
TR IR AT B A BT A e, DRIk, AT DAR A A e T 0L = i 6 UG S R AR B PR R A % R il 72 v 48
ARFIIEE, BEHATRGBREM, HER R E L A TSI N T /N T2 56 = 0 2 A0 b kG ) 45 SR i
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3 RGBRIENE BB LR

75 ERFRUR BE/(mol- L) NaxCOsJiii &/g T R G/(R+G+B) ZBr i % pipHIH K AR ZE
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L2 3.96 0.032%
A Ri)E 0.3269 0.6892
2 0.1026 0.1238 & T 0.3638 -1.9315
2
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A iE 0.3252 0.9307
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I
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4 0.1026 0.1242 & T 0.3601 -2.3800
2 3.90 0.091%
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2 3.81 0.18%
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2 0.1355 0.1007 3.95 0.03%
3 0.2011 0.1503 3.84 0.05%
4 0.2015 0.1512 3.82 0.06%
5 0.2658 0.2015 3.81 0.02%
6 0.2653 0.2008 3.93 -0.06%
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