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The benzalkonium cation, which is a component of a comparatively safety antimicrobial agent, forms
a room temperature ionic liquid with bis(2-ehylhexyl) sulfosuccinate and -phosphate anions.
Applicability of the ionic-liquid-type benzalkonium salts as polymer additives and antimicrobial agents
for cooling water has been studied. Also it has been found that the salt with bis(2-ehylhexyl)phosphate
anion can be used as an enhancer to increase the emission efficiency of a red luminescent Eu(III)
complex.
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Fig. 4 TGA curves of (a) BAI4BEHS and (b) DOP.
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Fig. 5 Storage (£”) and loss (£””) moduli of the
0% (dashed lines) and 10% (solid lines)
BA14BEHS-blended PVC films.

Table 1 Glass transition temperature of the PVC
film blended with BAI4BEHS at different
concentration.

0% 5% 10% 20%

To(E”max, 10Hz)/°C 82 75 71 68
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Table 2 Leaching levels (in pg em™?) of the
additives tested from the PVC film.

» water heptane
additives room temp. 90°C  room temp.

7 days 1 hour 1 day
10% BA14BEHS n.d. n.d. n.d.

40% BA14BEHS n.d. n.d. 35+2
5% BA14BEHP 3+1 3+1 3+1
10% DOP n.d. n.d. n.d.
10% BMImPF¢ 89+4 2343 n.d.

n.d.: < Ing/cm’
BMIm": 1-butyl-3-methylimidazolium®

WINFI %&£ 720 PVC 7 4 L AD 20°C D>

OFIRHEE 40% TORmEHIT>2x10" Q&
m<, MEENRERO bD, B OBEXGRE
PRIZHB LW Z &L BAIOEETH Y,
FEEL, DOP % 10%A L T H>2x10"° Qi
HETIAEL N TS,

BA14Cl 72 E A A4 MR mEEERNIT L
EUIEHEBELIEAIE LTARY ~— (2N &
o, ZNHIERY ~—REIZBE LT, #H
KEEZFOEEAR, KaH DK 2 W5
T5HZETEREN, A5 25, LMLARR
5, 10% BA14BEHS # /Ml x 7= PVC 7 (/L A
{22V T 20°C 2> DFHRHEE 40% TRkt
ZRELT- & 2 A>2x100 QNG LT,
Z DA TYH BAI4BEHS IXW#EAIE LT
a7 ¢ E 25, —J, BAI4BEHP (2D
WTIEHARY ~—REICEXCEEEZ 525
EHIFFCE DR ESTVDER, MHOHA
AT B,

AR COPERBR T, WA & ks
TFHEIRZ R LR OBEM N 2550, TN
MEEE72 PVC 7 4 LV AIZONTHE LI
72 HE# Ny (= 8000~17000 CFU) % A >,
log[Ngq] — log[N]DAEIZ X 0 HUiE 1 HE & FFAf
L 72 (Table 3),

10% DOP &N 2 72 PVC 7 4 /L D log[Ngd]
—1og[N]i 0.0£0.3 T& v, DOP [ZHUETEMEIT
WO LRV, 5% BAI4BEHP # Nz 7254
1% log[Ngq] — log[N]) = 1.7£1.0 X5 572, =
DFRERTIX 50 pl OFIERD 7 4 /LA 1 em®
DOHFECTHEM L TWDR, 7 4V A0D 3 g
@ BAI4BEHP 23t L7 &3 4UE, HiR$
BAI4BEHP |% 60 ppm & £ 5 Z L2725,
Z OfElX BA14BEHP LD E. coli IM 109
WX T DR/ R EIRE L RRETH Y, T
7 4 v A OHEMEREIX IR H L7~ BAI4BEHP
kb EEZTND,

Table 3 Antimicrobial activities (log [Ny —
log[N]) of the PVC films against E. coli ]M 109.

additives log[Ngq] — log[N]
5% BA14BEHS >4.0
5% BA14BEHP 1.7£1.0
5% BA14BEHS + 5% BA14BEHP 1.2+1.0
5% DOP 0.0+0.3
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Table 4  Physicochemical properties of
BAnBEHP at 25°C.
gla_ss viscosity cqnduct- density solubility
n transition ity g om™ of water
temp./°C /mPas  /mS cm Iwt%
10 -3 6800 0.003 0.94; 25.4
12 -6 4700 0.002 0.943 19.6
14 -8 4500 0.002 0.97, 18.4
16 -10 5800 0.002 0.954 12.3
18 —11 3300 0.003 0.94, 12.,
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Table 5 Minimum inhibitory concentrations of
BAnBEHP.

n E. coli S. aureus
CK111  IFO012732

10 >1000 200

12 200 100

14 100 20

16 51000 100

18 1000 500
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Table 6 Concentration of Ca®" ionic species (in
ppm as CaCQs;) after the scale formation test in
the presence of additives.

500 ppm 400 ppm

none PAAS BA14BEHP

both

180+30 25010 230+10 250+10
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Table 7 Corrosion rate (in MDD) of copper in 1%
KCl in thepresence of additives.

100 ppm 400 ppm
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18.3£3.; Tax2.8 11.s£l. 3.4%0.5
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