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Determination of Benzalkonium Chloride Homologs in Complex Chemical
Disinfectant by High-Performance Liquid Chromatography
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( State Key Laboratory of Analytical Chemistry for Life Science, School of Chemistry & Chemical Engineering
and Center of Materials Analysis, Nanjing University, Nanjing 210093, China)

Abstract: An ion pair reversed phase High-Performance Liquid Chromatography ( HPLC) method has been developed
for the simultaneous determination of benzalkonium chloride ( BAC) homologues, dodecyl dimethyl benzyl ammonium
chloride (C,,), tetradecyl dimethyl benzyl ammonium chloride (C, ) and cetyl dimethyl benzyl ammonium chloride
(C) , in complex chemical disinfectant. Separation was carried out on Platisil ODS column (5 wm, 250 mm x 4. 6
mm) , using methanol and 200 mmol/L hexane sulfonate sodium aqueous solution consisting of 1% triethylamine
(V/V), adjusted with perchloric acid to pH 6.0 (85 : 15, V/V) as the mobile phase in an isocratic elution. The
detection wavelength was 220 nm. In the experiment, sodium hexanesulfonate was used as the ion-pair reagent to
enhance the retention of benzalkonium chloride, and triethylamine was used as the tailing-suppressor to restrain the
adsorption of benzalkonium chloride to the residual silanols on the stationary phase surface. Calibration curves for C,,,
C,, and C, were linear in the range of 0. 002 -5 mg/ml., 0. 005 - 10 mg/mL and 0. 005 — 10 mg/mL., with the limits of
quantifications (LOQs) being 0.0005, 0.001 and 0.001 mg/mL, respectively. The method presents excellent accuracy
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and satisfactory precision, and it has a significant advantage in the detection of low content samples. The average

recoveries were in the range of 99.3% —104. 1% , and the intra- and inter-day relative standard deviations ( RSDs)

were not more than 2. 0% for the determined compounds in benzalkonium chloride disinfectant and benzalkonium

chloride towelette.

Key words: benzalkonium chloride; complex chemical disinfectant; ion pair revered phase high-performance liquid

chromatography
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Fig. 1 ~ Chromatograms of mixed benzalkonium chloride standard
and benzalkonium chloride sample solutions

G a—IR SRR (0. 1 mg/mL) s b—AFL B c— A

TRAHRMER (0. 1 mg/mL) B GBI BRI d— 1% T TH 3 4R 1D $ 1K

B e—IMATR-AFRHERR (0. 1 mg/mL) fy B2 IV B4R N R IR

G 1 —+ ek T R EERALE (Cpp ) s 2— T DU b Rk T B AR

FEAACER (Cry) s 3— T oREBEE P IR R IE AR (Cog) o

2.2 ikt

FILAENEF ARG, fELLA0K - Sk
7K — PSR 30 Sh R IR, G e i L L R G T T
R PN — 5 T B R A A W S K PR s 5
— T 2R (RN ) 5 [ AHER A A Ak B 3 (Si0 ™)
Z ) A T, 2 5 W R €8 A 1 T e A, 1
ML ATy, i A R

OV LR R G A B8 7 03], 9z B T RO B 1
X, B PRI Y O R R e
H R B T AT B R MR 5 5 AL e B s
PSSR R . e B R A P BT 5 B 3,
IR T BT854 145 SR I8 A 22 8] 14 g K A 1

— 679 —



56 1

O W K
http: // www. ykes. ac. cn

2011 4

W T EFERAAE . WA, = 28T 5 4 L
RERESL(SIO ) 254G, e A Ml 7 RN 5 [ 4
B o RFLA AL o th e SR TR B 2
SEA W K R, DR B B (R A, DATT 8 38045 4 40 I
B R AT B
2.2.1  CLeRsfRENA e

[#5] 72 I AR P LU A5 R 85 %, K AH R = 2 )
WIER 0. 1% (AR pH =6.0) , %5 befif iR
B BN RAH S R A DR B AT RS2 o Y O bl
PR AR BE X 0. 02 mmol/L 484151 0. 1 mol/L B} ,3 FhZE
FLSER L7 1 PR B B[] 320 0T 385 0, O Joe ol R M vk 3 7
0.2 mol/L DAJ5 ,3 FhARFLE B o 1 2 B B () Y8 T
FR(EI2) o IR RO BERs R B 2 KON 5 A Y
Pt S LA A PR, AR SCRE R AK R Hh O o e R 0 1) VA
&5 0.2 mol/L,

24]

0 50 100 150 200 250
c(C 5t it 12 fh)/(mmol * L)
Pl 2 e e Sout B BN ]
Fig. 2 Effect of concentration of hexane sulfonate sodium on

retention time

2.2.2 =M

[ 7 3L 20 A v R LL 461 Dy 85% , KA TR 0. 2
mol/L KRR EN (= AR pH =6.0) , %8 =2
e o SR AH B R i AR B AT M I RE ), 2 = %
WM 0. 2% 3TN F 2. 0% B, 3 IR FL G0 B Bl 43 1
BA sf [R) B 32 7 I, = MR BEAE 1. 0% LA s ¥k F
PR 3) o BLBS L3 S AH B, 3 = e vk
JEAR AT H WS (AT S00 U3 /N . 25 I = 2 vk 3 K
KX RERE 457 , LSO R 5 1 Tk, A
VEPR KA = Z W M 1% o
2.2.3  GiBhAH pH R H AR ] 52 e

[# 5 9 2h A e L Ol 85% , KA R F 0. 2
mol/ LOVKERRIREN (1% — 3% , %548 pH AEXT R AH B 1
— 680 —

XA OR AT R o RSO ES 5 X @3 eh, X R B
(B = A TR 15 B 30 1R S FL 1y 1 e 285 114 7
JOT, VR SIPRH IR B o B L )2 i) e 5 A8 v sl A o
5 BT e i A S PR 8 P R MR SR S B
WEE SN AH pH AERY AL, Q0 i 285 69 78 o 8 5~k JE T
0 AR BRI A L2 AR R /N o A 4 R,
TSI pH X757 15 AL A B R Z . 5 8%
PRIMETERE R A7 i, 4% pH =6. 0 1o Eh A pH.

24
20 4 w Cy
16 1

é 12: —— ° . — Cu
4_
0

00 04 08 12 16 20 |

W = L%

P13 SRR DRt

Fig. 3 Effect of concentration of triethylamine

f/min
[\S)
>

Pl 4 sl pH {EDGE A )
Fig.4 Effect of mobile phase pH

2.2.4 A HLRTFR EC B R0

I I PR S AR F A AL 500, XL
By 23 B IR WL B9 2200, 5 IR B LR Y 42
P, PR A A LR 0] TR LA T 85% It ,3
FARFLRBL NI 22 6] LA L 5 it p A 2R o 2 6] AN fiE
SEARITE RN E N R A HER . TR LB T 85%
IR, AL I3 I (] R, W R BT M J0 B E A
OIHTRCR T L3575 8., PR P IR LL ] 85% o

All rights reserved. http://www.ykcs.ac.cn



55 6 3]

XIS, 2 S T A=A T 75 700 2R L S B A s OO (T

530 &

2.2.5 Kk

LA IV RHIE SR MBS O 260 nm, Bk
M 205 nm, EUE T 205 nm G0 I, M5
SN, 2 220 nm AR A /MR L.
2.3 SEbRRR AL AR IE

RS T AR AT, 73 3 X R L SR B T 7 VRO 12

FHIE 7 4% T rb 8 28 FL U 4 4 2R 47 10 5
(1), gL RYEHEYE(R) £ 99. 3% ~
104. 1% S50 [ I X6 4% F1 G20 B 01 1 W A 2= T B2 4K
o 9 e i R S R S A B RN DU e i
R AT THE % B e, 45 R Y TR 2. HI
FIH P RSD #/NF2.0% , k300 T B ATk 558

1R R R AL R
Table 1 Recoveries of BAC homologs in benzalkonium chloride disinfectant and benzalkonium chloride towelette
WA A
-1 . . -1 . .
U ) Alck  PRECE pu/ (mg - ml. ") Alck  PRECE
ANGME bR W E R/% R/% AIRE  pret WEE R/% R/%
0.105 0.100  0.206 101.00 0.135 0.100 0.238 103.00
C, 0.105 0.200 0.302 98.50 99.3 1.33 0.135 0.200 0.341 103.00 103.1 0.18
0.105  0.300 0.402 99.00 0.135 0.300 0.445 103.33
0.033  0.099 0.133 101.01 ND 0.099  0.103 104. 04
Cy 0.033 0.199 0.234 101.00 101.1 0.19 ND 0.199  0.208 104.52 104.1 0.40
0.033 0.298 0.335 101.34 ND 0.298  0.309 103. 69
ND  0.103 0.102  99.03 ND  0.103  0.104  100.97
Cig ND 0.205 0.203 99.02 99.4 0.75 ND 0.205 0.210 102. 44 101.5 0.68
ND 0.308  0.309 100. 32 ND 0.308  0.311 100.97

@ ND FRAM TR
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Table 2 Determination of dodecyl dimethyl benzyl ammonium chloride and tetradecyl dimethyl benzyl ammonium chloride in benzalkonium

chloride disinfectant and benzalkonium chloride towelette

CIZ CM
FE H H [a] HH H [a]
p/(mg-mL™")  RSD/% p/(mg - L") RSD/ % p/(mg-mL~")  RSD/% p/(mg - L") RSD/ %

0. 106 0.105 0.033 0.034

THRER 0. 106 0.55 0.107 1.45 0.033 1.73 0.033 1.71
0.105 0.104 0.034 0.034
0.135 0.135 ND ND

eI 0.134 1.13 0.133 0.86 ND - ND -
0.137 0.133 ND ND
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