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Abstract: Benzalkonium chloride, a quaternary ammonium compound, is a bactericide that is widely used in food processing,
medical environments, and households. Notably, its application in chemical production has led to the contamination of aquatic
environments. Traditional biological treatment methods cannot effectively degrade benzalkonium chloride, whereas advanced
oxidation techniques have received widespread attention. This article reviews several oxidation techniques, including ozone
oxidation, photocatalytic oxidation, Fenton oxidation, and persulfate oxidation, and elaborates on the advantages, disadvantages,
and mechanisms of each. Furthermore, the efficacy of these methods for pollutant degradation and the corresponding pathways
are analyzed based on recent research progress regarding the application of advanced oxidation techniques in the treatment of
benzalkonium chloride pollutants. This article provides a reference for future research and application of advanced oxidation
technologies in the treatment of benzalkonium chloride pollutants.

Key words: benzalkonium chloride; advanced oxidation process; degradation

53t 3k

AU Y20 52, B0, 5 AN ) ot S A i b B L SR TT e 1k JRE [ DR T B R, 2025,41(10):455-468.

DAI Congcong, FAN Qiwen, WANG Xinyuan, et al. Research progress on the treatment of benzalkonium chloride using
different advanced oxidation methods [J]. Modern Food Science and Technology, 2025, 41(10): 455-468.

WS EEA: 2024-06-28 ; 1EEIHHA: 2024-08-15; #EFHHEA: 2024-08-21

E¢WE: PRIISHARELZRET (DQZY22D006) ; BAITI/N—REXFZER. SIHAARMBEE (XYB202117)

EEEN: KEEEE (2000-), &, WtMRE, ARAE: ERBF5T, E-mail: 1608626578@qq.com

BIEE: SKE® (1982-), B, B, MRRE, MRAE: BERMISIE, E-mail: zjq049@163.com ; HEIEREE: BRR (1980-),
%, B+, BBR, MRAE: ERMFES5THE, E-mail: racao@163.com

455




MR @i

Modern Food Science and Technology

2025, Vol.41, No.10

FE 4= BB 6 0 B AL 1E WIA], =42 (Quaternary
Ammonium Compounds, QACs) 1E A [H & F * W
Ve AR R R ) A Y, e R L
(Benzalkonium Chlorides, BACs) J VZ {E N A3
ML= S A U8y, e Tl IHEEI%E A, T
PRI, BRI RIACA B RS . TR R T A R
FHEMEM, T COVID-19 7% M5, 4552
FE B B R IR 73 B A RS A SRS LT, BACs &
J A TR R 1A T B 7 R R A 0T
BACs 2 A [7 1l 2 e B < 8 10 e T 2 — L Ak
R G, HA R BB T O R T R
POAEREFIAE AR, B v s, w1 A
AU S, A b T A A (Dodecyl
Dimethyl Benzyl Ammonium Chloride, DDBAC,
C, HyNCD 55 H (11 BACs 2 —, i AE i sk i 25 57
FAR SR 7 K47 30 1

%/ CnH2n+1
/ N\
HC CH,

n=8,10,12,14,16
BRIty
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Table 1 Research and application example of removing BACs from water by ozone oxidation
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Table 2 Research and application examples of photocatalytic oxidation degradation of BACs

BACs # % e IR TR (mg/L) P RE H Mg g pHAA  RZBFE /min  FERRE /% A Lk
DDBAC uv/Cl 10 2.6 mW/cm’ C1:50 mg/L 7 120 81.4 [68]
DDBAC UVv/0, 100 3.53 mW/em’ 0;:0.37 g/h 8 20 91 [70]
DDBAC  MIL-88A/UV/Fenton 40 TIA H,0,:0.9 mL/L 5 35 100 [72]
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Table 3 Research example of fenton oxidation degradation of BACs

BACs #r % Piges A48 R & K /(mg/L) Fe*" &Rtk g pHAL RZEFE/min FEMFE/% A% bk
BACs S,04 /Fe’ 100 [S,041/[Fe*1=1:2 — 5 60 91.45 [81]
BACs Fenton- ¥4t 5 10 Fe’":1 mmol/L A:15mA 3 300 99 [82]
BACs Fenton 100 [Fe™']:[H,0,] =0.011 — 3 180 99.9 [83]
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Table 4 Research and application examples of oxidative degradation of BACs by persulfate
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BACs 7 % np ”ﬁgﬁ ﬁgﬁijﬁm S pHAA %ﬁﬁ MR Y A
DDBAC PMS-FeMn-CA300 10 mg/L PMS:15 FeMn-CA300:0.4 g 7 80 99.4 [94]
DDBAC PMS-[E-Mn-Fe NC] 10 mg/L PMS:7 E-Mn-Fe NC:0.3 g/L 7 60 99 [93]
DDBAC PS/UV 0.89 mg/L PS:0.93 UV:1.45 mW/cm® 7 30 >98 [89]
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