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Quantitative acid addition nonlinear fitting method for rapid determination

of neutral degreaser concentration
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ABSTRACT: Objective To establish a rapid method for the determination of neutral degreaser concentration by
quantitative acid addition and nonlinear fitting, and to solve the problem of titration method and weighing method lack of
accuracy and detection efficiency. Methods Prepare the working curve solutions of different concentrations by using the
degreaser original solution, and measure the pH value after adding a quantitative amount of acid.The relationship function
between the pH value and the concentration of degreaser is obtained by non-linear fitting, and then the concentration in the
production sites degreasing solution is calculated by the function.Explore the amount of acid added, curve fitting method, and
fitting order, and determine the optimal experimental conditions. Results The method was applied to the rapid determination
of neutral degreaser concentration, with a relative standard deviation (RSD) of 0.85% to 1.17% and a recovery rate between
98.52% to 103.34%. Conclusion The new method proposed in this study is accurate, reliable, simple and rapid.And
overcomes the shortcomings of traditional titration and gravimetric methods, it can effectively guide the application of neutral
degreaser and improve the surface quality of metal materials.
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Table 1 pH value of the working curve solution after adding acid
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Fig.1 Working curve
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Table 2  Fitting Results of Different Methods

S EWIEN PG AL P
SIS y=1.1258x-2.5938 0.9862
BRI S y =0.1222¢" 0.9692
FEREU S y =0.047x>% 0.9810
XTECR AL A y = 4.4628In(x)-4.1289 0.9738
ZhZmia y =0.1866x*-0.4254x+0.4377 0.9928
=W EmaEis y =0.2557x’-3.0169x*+12.562x-16.529 0.9997
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Table 3 Sum of squared residuals of functions of different orders

G B 5 e L BRIEFITAN (%)

3 y=0.2557x3—340169x2+12.562X—16.529 0.0053

4 y=-0.0369x"+0.8721x°-6.7989x*+22.655x-26.404 0.0050

5 y=0.024x7-0.5357x"+4.964x°-23.32x’+55.463x-52.031 0.1279

6 y=—O.0376x(’+0.9605x5—10.14x4+56.843x3—178.92x2+301.09x—211.45 0.0664
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Table 4 Calculation results of functions of different orders
RS TS JnERJ5 pH WHE (%) (3BreR%)  WREE (%) (4FeRs) B (%) (SErek%)  WEE (%) (6 Brea%l)

1# 2.88 0.73 0.74 0.76 0.76
2# 3.12 1.06 1.09 1.10 1.10
3# 3.48 1.43 1.44 1.45 1.44
4# 4.05 1.85 1.84 1.87 1.88
S# 4.88 2.64 2.66 2.78 2.75
6# 5.09 2.97 3.00 3.13 3.10
T# 5.35 3.48 3.51 3.68 3.63
8# 5.57 4.03 4.04 4.26 4.17
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Table 5 Interference test for lubricating oil addition

EELE TR B (%) ARIMATIRHIER (%) IMATEHHEER (%)
1 1.00 0.98 0.99
2 2.00 2.01 2.00
3 3.00 2.99 2.97
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Table 6 Repeatability tests

FE b 5 MrELA (%) FEIE (%) HXTFRHER 22 (% )
1 1.56, 1.56, 1.55, 1.56, 1.58, 1.54 1.56 0.85
2 2.33, 2.32, 2.35, 2.33, 2.34, 235 2.34 0.52
3 1.86, 1.90, 1.88, 1.91, 1.92, 1.88 1.89 1.17
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Table 7 Spiked recovery tests

B i EHIFERRREE (%) JEHIMAMAEL (mL ) InbRIE IR EE (%) R (%)
1 1.56 1.00 2.52 98.52
2 2.34 1.00 3.34 103.34
3 1.89 1.00 2.89 102.89
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