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Abstract: It is of great significance to identify and quantify humic acid in drinking water and
source water for the control of disinfection byproducts. Therefore, the fluorescence characteristic values
such as FI, BIX and HIX information of humic acid were extracted by steady/transient fluorescence
spectrometer, and K—nearest neighbor (KNN) algorithm characteristic model was introduced to establish
the fluorescence spectra—KNN algorithm to identify the humic acid species in water samples. On this
basis, the linear relationship between fluorescence intensity and mass concentration of homogeneous

humic acid standard materials was quantified. The detection limits of six humic acid reference substances
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in water samples were 0.001-0.002 mg/L, the limits of quantification were 0.003-0.006 mg/L, and the
precision, accuracy and standard recovery were 0.29%-1.80%, 1.3%-3.6% and 86.5%—110%,
respectively. All of them met the quantitative requirements of analytical chemistry. Under the condition of
accurate qualification and reliable data, the humic acid types and concentrations of 14 kinds of drinking
water and source water samples were analyzed by the fluorescence spectra=KNN algorithm. The humic
acid in the water samples under investigation belonged to the same standard substance as 1R110N,
among which the humic acid concentration in source water was 1.922-9.157 mg/L, and the humic acid
concentration in the treated water was 0.382-2.108 mg/L. The removal rates of humic acid in the water

treatment plants were 44.02%—-83.78%. The results proved that the method had universal applicability in

%385 %23

application and promotion.
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Fig.1 Excitation emission matrix spectroscopy of HA

standard samples and actual water samples
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Fig.3 KNN model of actual water samples prediction set
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Tab.l1 Regression equation and correlation coefficient

JEFEIRRN [l 575 7 HRRZBR
3S101H y=26 135.712 07x+345.546 02 0.999 6
1S103H y=41379.251 68x+253.024 05 0.999 3
1S104H y=49 626.889 72x+347.414 54 0.9992
5S102H y=56214.977 39x+562.183 62 0.9992
2RI0IN | y=39461.387 43x+558.896 04 0.999 2
IR110N | y=41033.744 60x+317.197 37 0.9993
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Fig.4 Linear regression curve of humic acid standard

substance within the range of 10 mg/L
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Tab.2 Identification of humic acid in actual water

samples

bR FIEBICEK (K=3) T I R PG
IKEE 1 2 3 1| 2| 3

C1 [1R110N-6|1R110N-3|1R110N-40.5630.652|0.890

J1 [1RI110N-1|1R110N-3|1R110N-5|1.121|1.211|1.278

C2 |1IR110N-6|1R110N-3|1R110N-7|0.908 |1.285|1.428

J2 |1R110N-3|1R110N-6|1R110N-4{0.831|1.001|1.122

C3 |1IR110N-6|1R110N-3|1R110N-4|0.847|1.066|1.297

J3 |1IR110N-6|1R110N-3|1R110N-4|0.629(0.778 | 1.053

C4 |1R110N-6|1R110N-3|1R110N-4|0.817|0.989|1.237

J4 |1R110N-3|1R110N-6|1R110N-4|0.645|0.781{0.938

C5 [1IR110N-6|1R110N-3|1R110N-4|1.074|1.123|1.367

J5 |1IR110N-6|1R110N-3|1R110N-4|0.634|0.704 |0.985

C6 |1R110N-6|1R110N-3|1R110N-41.004|1.159|1.376

J6 |[1IR110N-6|1R110N-3|1R110N-4|0.778|0.913|1.171

G9 |1R110N-6|1R110N-3 | 1R110N-4{0.671|0.882|1.109
LT |1R110N-6|1R110N-3|1R110N-40.906|1.044|1.294

H: “IR110N-n"3/R 1R11ON FRAEY) BURHMEAE 46 n

YAGIN 45

fdFH TR 1 1ON AR AE) BT AE Ve BE 5 11 R 0~ 10 mg/L
(14 [T 7 ARG 14 A 7KFE Hp (14 J8 B R 1A 7 2 143 #T
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PR | 2 55 b K R K Y T A R Tk R S [
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Tab.3 Concentration of HA in actual water samples
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