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Fig. 1

Instrument signal response of standard series of

benzalkonium chloride in different solvents
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Fig.2 Effect of triethylamine on chromatographic separation of benzalkonium chloride
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Fig.3 Scanning spectra of three benzalkonium chloride homologues at different resolution

— 1054 —



Fo M TSR MR G- DU L S B R B SO I BB R =R LR R R Y A 41

262 MR R0 i IR TR bR

Table 2 Linear regression equations, correlation coefficients
and detection limits of three benzalkonium chloride
homologues

FALA R LG A KRR

- Yt _ -
GES] (ng/L) R (pe/l)

Cp~BAC  y=1.12x10%3.77x10°x ~ 0.10~10.0 0.9998  0.03

Cy=BAC  y=2.48x10%+5.35%10"x 0.10~10.0  0.998  0.03

CieBAC  y=-3.21x10°+5.26x10’x ~ 0.10~10.0 0.9998  0.06

2.5 JilEUERRERORS %

KA T A G T A W TG T K R, T 7K )
PIRP I B KRR AT I 0 VR IR 2 B 5 | 7R
AR AR S A 5 BN T 200mg/ L, SREERY
FERAEHT 0. 22pm FLAZ BEMEHEA T3 U8, B 0. 50mL if
JES SR O A AL, ook
Kt C,-BAC (1. 71pug/L) F1 C,,—BAC(1.34pg/L) ,
R KRR, M F KPR LRE i, B4 6 10, 4
BIIA 1.00.5. 00wg/L PN B B AR LA IR B
T R K B = 4R i B 6 oy, 3 S 0. 20,
1.00.5. 00pg/ L =AM BE R FL S BATR GV T, FE i
ZERTAN RS AT E . DA E 25 SR (3R 3) T LU
ANTFHR BB bR [l 3y 86. 7% ~ 111. 2% , AHX R
YEMmZZ (RSD) N 3. 7% ~10.2%(n=6) ,

#3  ZRoRILA R R MEREIBCR RS 2 (n=6)
Table 3 Recoveries and RSD for three benzalkonium chloride

homologues in spiked samples (n=6)

b b ik it
0.20pg/L 1.00pg/L 5.00pg/L
.| AL

ke |y | T wsp | T |
Ll S <

(%) (@) () ’

Cy,-BAC - - 94.2 5.5 92.3 3.9

Kk | C~BAC - - 92.5 5.9 89.7 6.4
C6~BAC - - 90.7 7.7 89.6 5.6

Cj,-BAC 99.7 4.1 111.2 3.7 86.7 9.3
WK | Cy-BAC 88.6 6.5 91.2 4.2 89.3 7.1
Cis~BAC | 103.0 7.0 101.3 6.7 96.5 10.2
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KA TTEEXS 4 A5 YLt B (3% 2 R K47
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Determination of Three Benzalkonium Chloride Homologues in
Environmental Water by Ultra High Performance Liquid Chromatography-
Quadrupole/Electrostatic Field Orbitrap High Resolution Mass
Spectrometry

DONG Huijun, MA Tianyi, LI Yi, BAI Xueshan™ , DONG Jianfang, ZHANG Lu
(Hebei Geological Environment Monitoring, Hebei Key Laboratory of Geological Resources and Environment

Monitoring & Protection, Shijiazhuang 050021, China)

HIGHLIGHTS

(1) The aqueous samples were filtered by 0. 22pum membrane and mixed with methanol of the same volume to
enhance the uniformity of the benzalkonium chloride in the sample.

(2) The difference in m/z of 0. 01 between the target and interfering matrix was identified, eliminating the
interference to C16-BAC.

(3) The advantages of sensitivity and resolution are balanced by SIM mode, and the method has a low detection

limit and strong anti—jamming ability.
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ABSTRACT

BACKGROUND: Benzalkonium chloride has a non-oxidizing bactericidal effect and is widely used in medical
and health service. With the discharge of sewage into the environment, benzalkonium chloride has been identified
as a harmful compound that may seriously inspect susceptible organisms in the ecosystem. Exact quantitative
analysis of benzalkonium chloride in environmental water is of great significance for human and ecological
environmental health. However, low content of benzalkonium chloride exist in environmental water. The
interference of a complex matrix causes false positive results to occur easily. Therefore, the detection method is
required to have lower detection limits and more accurate qualitative analysis ability.

OBJECTIVES:; To establish a method for the determination of three benzalkonium chloride homologues
(n-C,H,—C,H;NCl, n-C ,H,—C,H;NCl, n-C, H;;—=C4H;NCl) in environmental water.

METHODS: Ulira-high performance liquid chromatography quadrupole/electrostatic field orbitrap high resolution
mass spectrometry ( UPLC—Q-Orbitrap HRMS) was used. The sample was filtered through a 0. 22um membrane,,
and then mixed with the same volume of methanol. The mobile phase consisted of 10mmol/L. ammonium acetate
aqueous solution which contained 1% (V/V) triethylamine as mobile phase B and methanol as phase A, with
eradient elution. Accucore C18 column (150mmXx2. Imm, 2. 6um) was used to separate the baseline of three
benzalkonium chloride within 6 minutes, and the data were collected by electrostatic field orbitrap mass
spectrometry in SIM mode at 60,000 resolution.

RESULTS: The contents of three benzalkonium chloride within the range of 0. 10— 10. Opg/L had a linear
relationship (r>0.999). The detection limits ranged from 0. 03 to 0. 06pug/L. The recoveries of three kinds of
benzalkonium chloride were 86. 7%—111. 2%.

CONCLUSIONS: Verified by samples, this method meets the detection limits and has anti—interference abilities
of three benzalkonium chloride homologues in surface water and shallow groundwater. Moreover, it was identified

that the suspected disrupting chemical of cetyl dimethyl benzyl ammonium chloride is propylene glycol fatty acid
ester at m/z 360. 323.

KEY WORDS: environmental water; benzalkonium chloride; high — performance liquid chromatography ;

quadrupole/electrostatic field orbitrap high resolution mass spectrometry; SIM mode
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