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Tekstil EndUstrisinde Benzalkonyum Klorurlerin Lc/Ms/Ms

Sistemi ile Analizi

Analysis of Benzalkonium Chloride in Textiles Using Lc/Ms/Ms

Ayni zamanda BZK, alkildimetilbenzilamonyum klorir ve
ADBAC olarak da isimlendirilen benzalkonyum klorur, ku-
aterner amonyum grubuna ait bir katyonik strfaktan aja-
nidir. Kimya endustrisinde biyosit, katyonik surfaktan ve
faz transfer ajani olarak ti¢ temel kullanim alani bulunmak-
tadir. Benzalkonyum klorar kimyasali, azot grubuna bag-
I farkli sayida alkil zincir uzunluklarina sahip alkylbenzildi-
metilamonyum klorarlerin karisimidir [1].

/

Benzalkonium chloride, also known as BZK, alkyldimeth-
ylbenzylammonium chloride and ADBAC, is a cationic sur-
face-acting agent belonging to the quaternary ammonium
group. It has three main areas of use; as a biocide, a cat-
ionic surfactant, and phase transfer agent in the chemical
industry. The chemical is a nitrogenous mixture of alkyl-
benzyldimethylammonium chlorides of various even-num-
bered[1] alkyl chain lengths.
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Benzalkonyum klortrin BC50, BC80, BAC50, BAC80 gibi ti-
cari isimleri bulunmaktadir.

Bazi Uygulama Alanlari

*  Tekstil endustrisinde, dogal lifleri mantar ve kif ve gu-
velerden korumak amaciyla kullaniimaktadir.

* Tekstil ve ayakkabi sektoriinde son islem asamalarinda
antibakteriyel ajan olarak kullanilmaktadir.

e Deri, tekstil ve kagit endustrilerinde 1slatmada ve akrilik
liflerin katyonik boyalarla boyanmasi islemi esnasinda
geciktirici olarak kullanilmaktadir.

* Deri endustrisinde, derinin Uzerinde kuf olusumunu
durdurmaktadir ve derinin yumusamasini, 1slanmasini
ve boyanmasini kolaylastirmaktadir.

*  Farmasotik Urlnlerde durulanmayan deri antiseptikleri
olarak kullaniimaktadir.

* Yeni jenerasyon el temizleme jellerinde dezenfektan
olarak kullaniimaktadir.

*  Kozmetik UrGnlerde anti-mikrobiyal olarak kullaniimak-
tadir.

* Yuzme havuzlarinda, yer ve sert ylzey temizleyicilerde
dezenfektan olarak kullaniimaktadir.
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Benzalkonium chloride has trade names as BC50, BC80,
BAC50 and BACS0.

* In textile industry,; as protection agent for natural fi-
bers against mold, fungi and moth.

* In textile and leather (shoes) industries; added during
the last steps of the process as an antibacterial agent.

* In leather, textile and paper industries; during wetting
and as retarder during dyeing process of acrylic fibres
using cationic dyes.

* In leather industry; for retardation of mold formation
and for easier softening, wetting and dyeing of the
leather.

* In pharmaceutical industry;, as skin antiseptics and
sanitizers.

* In cosmetics; as new generation hand cleansing disin-
fectants and anti-microbial agents.

* In swimming pools; as disinfectants (water and efflu-
ent treatment) and as algaecides.

%710 (or more) solution of Benzalkonium chloride is toxic
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Benzalkonyum kloririin %10’luk ¢ozeltisi (veya daha fazla-
s1) insanlar icin zehirlidir, ciltte ve mukozada tahrise sebep
olur. Calismalar, benzalkonyum kloririin genotoksik etkisini
[2] ve alerjik reaksiyonlara neden oldugunu kanitlamistir. Bu
nedenle Urinlerde yer alan benzalkonyum klorlr iceriginin
dogrulanmasi dnemlidir.

Bu calismada Shimadzu LCMS8030 Triple Quadrupole sis-
temiyle tekstil endUstrisinde benzalkonyum kloriir bilesikle-
rinin yapisal tayini ile birlikte miktar tayinleri basit ve hizl
analiz yontemleriyle tespit edilmistir.

for human and may cause irritation in skin and mucosa.
Scientific studies have proven the genotoxic effect [2]
of benzalkonium chloride and have shown that it might
cause allergenic reactions. It is important that the content
of benzalkonium chloride is verified.

In this article, Shimadzu LCMS8030 Triple Quadrupole sys-
tem has been used for the fast and simple quantitative
analysis of benzalkonium chloride in the textile industry.

Sekil 1. LCMS-8030 Triple Quadrupole Kitle Spektrometre Sistemi
Figure 1. LCMS-8030 Triple Quadrupole Mass Spectrometer

Tablo 1. Analitik Kosullar

Table 1. Analytical Conditions

Cihaz LCMS-8030 Instrument LCMS-8030

HPLC Sistemi Shimadzu Prominence LC-20A/XR HPLC (Front-End) Shimadzu Prominence LC-20A/XR

Kolon Inertsil ODS-3V (2.1 mm I.D. X 100 mm L., 3 um) Column Inertsil ODS-3V (2.1 mm .D. X 100 mm L., 3 um)
Mobil Faz A 5 mmol/L Ammonium acetate - Su Mobile Phase A 5 mmol/L Ammonium acetate - Water

Mobil Faz B Asetonitril Mobile Phase B Asetonitrile

Akis Orani 0.5 mL/min Flow Rate 0.5 mL/min

Enjeksiyon Hacmi 20 uL Injection Volume 20 uL

Kolon Firin Sicakhgr | 40°C Column Oven Temperature | 40 °C

Tablo 2. Gradient Kosullar

Table 2. Gradient Conditions

Total Time % Mobil Faz A % Mobil Faz B Total Time % Mobile Phase A % Mobil Phase B
0.00 30 70 0.00 30 70
2.00 30 70 2.00 30 70
8.00 10 90 8.00 10 90
24.00 10 90 24.00 10 90
26.00 2 98 26.00 2 98
28.00 2 98 28.00 2 98
30.01 30 70 30.01 30 70
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Tablo 3. MS/MS Kosullari Table 3. MS/MS Conditions
MSMS Sistemi : Shimadzu LCMS-8030 Triple Quadrupole MSMS System : Shimadzu LCMS-8030 Triple Quadrupole
Probe Voltage 4.5 kV (ESI) Probe Voltage 1 4.5 kV (ESI)
Nebulizing Gaz Akisi  : 2 L/min Nebulizing Gas Flow  : 2 L/min
Drying Gaz Akisi 210 L/min Drying Gas Flow 110 L/min
DL Temperature :250°C DL Temperature 1 250°C
BH Temperature : 400°C BH Temperature : 400°C
Tablo 4. Bilesiklerin MRM degerleri ve ¢carpisma enerjile- Table 4. MRM values and collision energies (CE) for com-
ri (CE). pounds.
Bilesik ismi MRM Transitions CE Compound Name MRM Transitions CE
BAC8 248.2/91.1/156.4 -15 BACS8 248.2/91.1/156.4 -15
BAC10 276.2/91.1/184.4 -12 BACT10 276.2/91.1/184.4 -12
BAC12 304.2/91.1/184.4 -15 BACT12 304.2/91.1/184.4 -15
BAC14 332.2/91.1/240.3 -10 BACT14 332.2/91.1/240.3 -10
BAC16 360.2/91.1/268.4 -12 BAC16 360.2/91.1/268.4 =12
BAC18 388.2/91.1/296.4 -15 BAC18 388.2/91.1/296.4 =15
Sonuclar ve Yorumlar Results and Discussion
No Bilesik Q1 Q3 RT %RSD No Compound Q1 Q3 RT %RSD
isimleri (Allkonma (20pp, n=6) Names (Retention times) (20pp, n=6)
Zamanlari) 1 BAC 8 2481 | 90.9 1.98 1.12
. 1 BAC 8 2481 [ 90.9 1.98 112 2481 | 156.4
2481 | 156.4 2 BAC 12 3042 | 911 4.13 2.31
2 BAC 12 3042 | 911 4.13 2.31 3042 | 2123
3042 [2123 3 BAC 14 3322|911 6.81 2.46
3 BAC 14 3322 | 91.1 6.81 2.46 3322 [2403
3322|2403 4 BAC10 2761 | 91.0 | 4.51 0.75
4 BAC10 2761 910 [ 451 0.75 2761 | 184.3
2761 | 1843 5 BAC 16 3603 | 91.1 8.10 1.11
5 BAC 16 3603 | 91.1 8.10 111 360.3 | 268.2
360.3 | 268.2 6 BAC 18 3883 | 1291 | 247 0.81
6 BAC 18 3883 | 1291 |247 0.81 3883 | 111.1
3883 | 111.1
Tablo 5. Bilesiklerin MRM degerleri, Alikonma zamanlari Table 5. MRM values, retention times and relative stan-
ve 0.1 ppb konsantrasyonundaki (raporlama limiti) relatif dard deviation percentages fort he compounds at 0.1
standart sapma ytizdeleri. ppb concentration.
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Sekil 2. Toplam Iyon Kromatogrami / Figure 2. Total lon Chromatogram
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BAC 8 icin Kalibrasyon Egrisi (20ppb - 2ppm Genis Lineer Dinamik Aralik)
Calibration Curve for BAC 8 (20ppb - 2ppm Wide Lineer Dynamic Range)
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Sekil 3. BAC 8 icin Kalibrasyon Egrisi. / Figure 3. Calibration curve for BAC 8.
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Benzalkonium chloride (BAC) and dimethyldioctadecyl-ammonium bromide (DDAB), two common quaternary ammo-
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