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=

A F=rtEH

) A ZvlE 133 += Thermo ScientificAte] Dionex Ultra 3000 UHPLC (Ultra High Performance

A
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MZE EoldEYUolEY (9:1 v/y)d ZEA 0.1% 2 d%E ¥ oE (ammonium formate) 5mME 73k
A EE opMEYOEH o)AXZ 2 AL FE (7:3)0 £ 0.1%8 H7bsk &uf BE AFESISITE. olw, A7

L5 R YEE EWo]E= sigma aldrichAbel A Frisiglon, A7) =, oMEUCIER, olizedAdaS

ARGAAS] 9A " FE =H
(1) AAZzrkETes]-He g PAY APPY sdEd

(a) &3 E AEEHA

B ogo] W AFRA oF AAIHOE WRmF ANDYA] QA v14 SRS SPSI BA, N2
2] wh A E B L A B AT ol2e] FE UAS AAGS W F4HE Y o5 ¥
ofste] A Wk BAMS AP A% AW AT ST

b
(Benzalkonium chloride, BAC) Z}Zltol th3dt I ZnEadv-ASEAS AAS 1, 20 e AdeEHS
Aete] &= 3ol JERAAT.
Fastd, 449 sBAaF(Cn)7F 12, 14, 16 R 1891 ¥l 5 (Benzalkonium chloride, BAC)& ZH2t
WA A2 -3F AT AR X
S BT BEYda, ol & 3(a)9 F&F ol ARZvlEI(extracted ion chromatogram)ol Al 213t
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o N ox
L& ofr

=

N
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__)&‘
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i

M

)
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=
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b oo K

gom, AV Rel® aze WdmE A74E AT oleow sjo ABEA|M Azl dFelt 5 AUA

2 JRtowA, A4E o]RERYH A whg FANS 9% 44 o]&e AUT 5 Am, 1 FolA whi

AE 1218 R BA (/2 304.5)S Adskel QAN FEE Aesty] 9% A9 AP, AP =
E pus

do] o] £ AHERS & 3(b)ell =AsIY.

% 3(b)= A7 A azetEa g o3 EEd 459 WEIE(BAC) T &1V @
304.5)° thgh o] #E 2HEFOR ol Y] AAAmmtEIY T o FoH
3t 3F AR AEEAVIR 35VY FE AUAE Jhete] doxion, ] ol
o] ¥=z9] Aol 7} Z o](m/z 91.14)S A8 ¥hg FAHE Sk A oo iy,
7] Cl4, C16 2 C18¢l #Mizz:H(BAC) I Wi T+ 2 (ds-BAB-C14)2 4H7] BAC-C1294 43d g3 5L
o AAE o] A o] 23 A o]29] mass-to-charge ratio % I XA oS ]

9] 2% oYX E Thermo TSQ Quantum AZEH ]S Eate] gelsle] &17] # 1o vepbigla, zhzhel
AEurgEAY AAERS % 3(c)o] LEhielT.

o

Z 1
AL Aol AT o] & A7 ol ZTE AYA(V)
(m/z) (m/z)

W25 5 12 304.5 91.0 33
(Benzalkonium 14 332.5 91.0 34
chloride, BAC) 16 360.5 91.0 32

18 388.5 91.0 35
Ui 2= 14 337.5 96.0 33
(ds-BAB-C14)
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371 S Fakel, = 3ol AT = gl mpsh o], A7) 4% WiEmmdl oiF Ao xudde o
AFzvbE 2 v a8 v A/ A4 (UPLC-SRM/MS) ~HE-S 95 5 ATt

(b) €72 EgdeE 4rE AVEAHA

A7 EFEe] AAARvEIHY-AE vhe B APRA A~FAEHS dE 53 o w 479 Ba
F(Cn)7F 10, 12, 14, 16 2 18 ¢ ¢ Egvd <R EF(alkyltrimethylammonium bromide, ATMAB) Z}ztol] th
St AR I2etE 9 -HFEA S AAeta, 1o mE ~AFERS FA5tA] = 4o YERYSIT.

Boh GAeAE, & 4(a)= 4] 55 ATNABS] & o] AmviEadficwx, 7] 552 ANABZE 214
A AZvE I o) EF FEEHASS AT 5 lon, T = 4b)dAAE Y] 5F] ATMAB F &
710 € asrb 1490 ATMAB-Cl4o] what o] & 2 o= A7) o]e ZEmEwe] o Rajw
ATMAB-C14 & A o]0 & 3lo] 35Ve & dUA| & 7hsted] °é0i/;<i

o] ¥z o] WHo] b & o]2(m/z 60.05)S A€ Wh-g H

C12, C16 2 C18 <1 ATMAB¥} W& I+ =2 (ds-BAB-C14)2 Z}Z+S A7) ATMAB-C14¢} #& Aoz 717}
sl At o]23} AA ]9 mass-to-charge ratio ® dF A o2& AU I HAH F
Thermo TSQ Quantum AXELJO|E F3afe] BRlste] 347l x 29 Yeda, ZH7he] ¢ Ef
(alkyltrimethylammonium bromide, ATMAB)2] A eiukSREAw ~HAEHS % 4(c)o }E}

o

(3

¥ 2
BrAALE Zo) At o] A ol & AUA(V)
(m/z) (m/z)

a4 Edd dRH 10 200.5 60.1 23

(Alkyltrimethylammoniu 12 228.5 60.1 25

m 14 256.5 60.1 22

Bromide, ATMAB) 16 284.5 60.1 34

18 312.5 60.1 34

yy 2553 14 337.5 96.0 33
(d;-BAB-C14)

P
=2
oX,
olr
12
v
H

A7) S Fel, 4ol FAF S gl mish o], 4] 5% AMMBY Tjat Zztel
ZvhEads-ae g A (UPLC-SRIANS) 2 =S 98 5 99,

gl mE A AEvtE Y] -AFE NS o] &3 A dA M F= SAME AE Aud
Ao s wste] mE Ad wawdA 8 A sadAe] MskE AvsogA Thestd, ofF fle & el

2 A ARgdARA, 12709 B2 Abed THAE iEaE (BAC-C12)3, 1479 BaAtES T E
2lvle SR (AT

MAB-C14)& A ®&le] AaS astdvt. A7) BAC-C12 & F%E 100 ppmi-E 5000 ppm7HA|
93, ATMAB—C14 ¥ ¥ %Z 10 ppmi-E 1500 ppm7tA| & MEZS A zdle], 204 AA I =0}
ES A /A A (UPLC-SRM/MS) Al 2=8l& o] §38te] sid wE dd IaHy ¥ss 43t

(a) BAC-C12¢] <IA v = =4

= BAC-129] = Mol W (a) AY) W WA (b) YUl 2 WA WS e agEeln,
o]F FmW, 5(a)E BAC-129) = WSl WE A WA WA WS vehd TR, Hwsk 100 -
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2700ppn®) WA FE F7b) wheh 93 WAl LMo Frheht, 2700ppm o FREE FE W] mE
SER RIS DR DL

. E 2700 ppn o HolE BAC-CI27 A o] #QekA BEskn glof FAH ¥
He Adelelm A7) AARNA BAC-Cl2e] EaaE @ WA Fy Soz 9l
of Wliwd ARFA FAHL, Lo} 2700 ppnol ThhEw oAl vj¥-o] BAC-C127h sabade)

Qe dvishs AoRA, 7] 2700pmE WA WA BE B & gom, o

W

g, AubHQl UPLC-SRM/NS A olA= 4 =35 4lse] 259 @ we w554 ofE rAsF7)
flete] edF s UrnTEES AE FATT. a9 dojAw AAFAE dnHoR & W
e A davA (= A= davd / dFasEde) dan)e] Mste vdepdn. st = 5 (a)elA &
ozl Al ¥a WA Aol vk 54 (n = 3l B v3 WA Ao B AAE 0.8-14.56% 2 24
ol vl AdAdel & AS AT = AT
A7, 7] BAk= 871 A (Dol fstel S84 4 9l
e bERRR e
) — =] - ny
vERRLR R 00
U1 oMl ! 0 B 40 —
EREELEREE:

2 (1)
R, 3] BAC-C12 wleol mE dAamA Al glojAl, B AEdl ulF a3 (d-BAB-C14)= 10 ppm ¥

o]Fo] A vawWa WMatE A&, oS = 5(b)ol UEhdT.
47] = 5(b) BAC-129] FXx W3l wE v

slo] ARTA AMAe] Weh B, 718719 W} E

ol A:ahW, 2700 ppne EFE o)Al R7F 0.9951% = AXAL mort Al T o] R}
0.66062.2 Wojx= AL A 4 glon A7) 2700ppm EEE 7|HOZ o], 71L7]7F 0.0310]9W Ao
0.0212 °F 60% #A3s AL &g 4= Q).

o] 2700ppme] AAl A FE o]FoE FE FUl wE I IWUH FIF oI uuste] vl guA o

ofift: A% A 5 gk,

(b) ATMAB-C14¢] 94 v s&= 5A

sk, B odhw e Aby] BAC-C12¥wh ofU#}, ATMAB-Cl4el] thall = 10 ~ 1500 ppme] ¥=W3slE =& oA nA

Aetgon 7 ARES & 6ol LehAST.

471 & 62 ATMAB-Cl49] Fik= W3t we (a) Ao = W#zt (b) g v w4 wsks el ad2s
Astglon | o2 HzalA, 6(a)E AIMAB-Cl49] % Wsle] w2 Ay 93 WA W3S e 2=z

900 ppme 7]|Ho =2 3 Frol| wE A y3 WA F7lvF dojupA ks Feld 4= Q).

AF7] 900ppme ATMAB-C149] 97 mA sz 4#X 1000ppmEth W& F=Xo)7]= s}, & 6(b)o] WH &

=2 (ds-BAB-C14) & AF&3sled 4% ATMAB-C149] 4 J3 WA WslE Fashd, dA v4 s 1000 S

71Fo R sl AT FMAe] Wakstes A

¢

AV
o

[

Z, 447 A vl FE(1000ppm) ol el A e AMA (R=0.9664)7 o] 717 @S AW W
2

of dA wA FE o|Fo= HAMAo] 7Z+4 (R=0.8221)32 EEolx, 7|€7]= 00 7MAA dAHE AL &



@ 4 9w, o, A7) A WAl BEE JPOT AMAB-CLS) % F7bl we Ao 9z wAe] JAa
FAg wE Aot

[0117]

O118]  olg3 gol, ¥ WH@e nE @gu AAds =vel o) d@uglon, ¥ e olzel oja @4HA ¢
ov] B wro] &abt slERobl Al 40l AN 7 A S8 B el &bdat ofdel e 54
Wl FEWe el M e +4 2L WHo] e BEoln

z=9
EH]
Air Head - hydrophilic part
Liquid /) /; Surfactant | ¢ TaiI - hydrophobic part
TfK ! ML ‘UJ,
/
D H
E Free Form /] T C\
E 15 ]
h "
=
@ T i
Saturated Micelle
J L. Critical Micelle Concentration (CMC)
T T T T T T T T T T T T T T 1

Concentration (mg/L)
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o
S
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0k
5 10 15 20
_ 50, © 100; R2=0,2197
o
o 0O,
S 407 _g; 801 22 Quantification
>
= 30/ H.H{HH 2 9]
5 20 i..{"{" P2 40
i . ,;.»f" ) i E R*=10.9960
8 107, " Possible CMC: 2 )
(171 n—— S | LR
0 1000 2000 3000 0 1000 2000 3000
Concentration (ppm) Concentration (ppm)
Linearity of Calibration Curve
EH3
100~ Cl4 c18 (c)
cr 5 8.19
g (a) cy q (ﬁ/c""z"ﬂ 100 Transitional
g 80 €19 S so] 301:'42“ (m/9z)0 BAC (C12)
4 3 3 S5 —> 91
< 604 Extracted lon o
2 40~ Chromatogram Benzalkonium Chlrodie 100 8.72
e (BAC)
= ol w1 1. 16 T s0] 3325 — 910 BAG(CH)
2 4 6 I8 __ 10 12 14 16 18 20 g 1004 %20
97714 2 Time (min) ,2 BAC O
1007 (b) BAC-C12 s 50] 360.5 — 910 (c16)
o il ‘___.n|/7.2|2.2 % 0
E 80_ % @/CIIHH B 1007 7
g €01 AN s0] 3885 —> 910 BAC (C18)
) 1 m/z 90.9
3% MS/MS oy 524
L (Collision Energy =35V)
205802 B s0] 3655 — 96.0 ISTD
7 |es.16 212,60
—_— oy
60 S0 100 130 140 160 TR0 200 220 240 260 280 30 0 3 4 4 8 0 2 14 16 5 %
ez Time (min)
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=m4
100 cl8 -
. | @ cl6 ch\er/CnHZnH i (© 7.02
Z 80+ Cl4 N Transitional
g & H1C/ \CH so]  Mass (m/z) ATMAB (C10)
2 60 * 3 200.5 — 60.0
< Extracted Ion o)
2 Chromatogram Alkyltrimethylammonium Bromide 0
g 40y (ATMAB) 100 7
3 -
20 n=10,12, 14, 16, 18 50] 228.5— 60.0 ATMAB (C12)
0 2 4 6 I8 0 12 14 16 18 20 8§
Time (min) Hio 807
100+ 60,05 : B
1 (b) v 5 50| 2565—>600 ATMAB (C14)
g ¥ : ATMAB - C14 5 0 :
g 260,05 e s Z00 B62
Z 0
z | 50{ 284.5 —> 60.0 ATMAB (C16)
% 40 HyC \CH] “m/z 57.11 0
& e MS/MS 100 9.34
N Collision Energy =35V
20 ( £y ) sol 3125 —60.0 ATMAB (C18)
A 7126 256.49
0 N |
e L L T T T e e e
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 2 4 6 8 10 12 14 16 18 20
mz Time (min)
ZEH5
51 (a) _"1(b)
] B Before CMC After CMC
2 4 & 160+
- J -
£ W o = i
i B ..
& < | R? = 0.9951 ° $
) }i 3 4]  Slpe=o031 =§ R® = 0.6606
o 7 H -
3 . ¢ . Reported CMC P Slope=0.012
O "1 2700 ppm 5
2 2
le i
D
0 U U ‘ 1 1 U 0 b U U 1 U ¥ 1
0 1000 2000 3000 4000 5000 ) 1000 2000 3000 4000 5000
BAC - C12 Concentration (ppm) BAC - C12 Concentration (ppm)
ZHH6
154
61(a) _"1(b)
£ E Before CMC After CMC
3 1 } ) w 124
x '] @
ﬁ 4 [ E L ] E{ iii *2‘
p . ] . g 9 R? = 0.9664 o 3
| . ) Slope = 0.009 bbo
= ° S 6 }
z 2 " Reported CMC g R?=0.8221
§ ~1000 ppm g 4] Slope =-0.003
D
= 1 & &
< °
'] ol
0, T T T T T T T T T T T T T T T T
0 300 600 900 1200 1500 0 300 600 900 1200 1500

ATMAB-C14 Concentration (ppm)

ATMAB-C14 Concentration (ppm)
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