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The detailed calculations in the DLVO and XDLVO theories
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The surface energy parameters of bacteria cell which can be determined by the experiments of contact angle
measurements. In the study of van Oss et al., the total surface tension of a pure substance are considered as the
sum of LW and AB, yielding: _ )’AB
YVi=VY i 4
74 VA_B
Where Vi is the total surface tension and ¥ i and ¥ i are the LW and AB components of surface tension,
respectively. Hence, the total surface tension of bacterial cell and liquid in this work can respectively be expressed
as:
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The polar AB component of a substance’s surface energy is given by:
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Where ¥ i is the electron acceptor parameter and Yi is the electron donor parameter. The extended Young
equation relates the contact angle of a liquid on a solid surface to the surface tension parameters of both the
bacterial and the quu'(d |s g|ven by L L
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Where 9 is the contact angle between the bacterial surface and the drop liquid. The surface energy components of
bacterial surface can be calculated by measuring the contact angles using three different probe liquids and the
surface tension properties (mJ/m?) of probe liquids were showed in table 1.3

Table 1 Surface tension properties (mJ/m?2) of probe liquids at 20 °C

Liqud YL VL Vi Vi Vi
Water 72.8 21.8 51 25.5 25.5
1-bromonaphthalene 44.4 44.4 0 0 0
Formamide 58 39 19 2.3 39.6

The surface tension parameters for B. subtilis and drop liquid used in this study are given in:

= V5 + V51 (9)

Where
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vis=2(fybva+Jrivi-Jravi-Jrari) (11)

With these equations, the interfacial free energy (AG,q4) between two bacterial particles and liquid could be
calculated from Eq. (12)

AGyy==2yp, =~ 2(r'p + 751 (12)
According to DLVO and XDLVO theories,3* the expressions for LW, EL and AB interaction between two bacterial
particle are given by Eq. (13) - (15), respectively. Ag R
w ="
12H (13)
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Where H is the separation distance between the cells. B. subtilis cells are assumed to be spherical and R is the cell
radius. s is the stern potential was replaced by zeta potential in this study. ¥ represents the inverse debye length
which is related to the electric double layer interaction and can be calculated with Eq. (19). A is the correlation
length of molecules in the liquid medium. A is the haymaker constant which is an important parameter for



determining a polar free energy of interactions between two bacterial cells. The haymaker constant A is measured
using the contact angle approach and can be estimated using Eq. (16) - (18):
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The VB and ¥ L can be calculated from surfacelthermodynamic analysis. ly is the minimum equilibrium
. 2 2
distance (=0.157 nm) e“En z; 3
£,.60kT (19)
Where e is the electron charge, k is Boltzmann’s constant, and T is absolute temperature. €0 is dielectric permittivity
in the vacuum (=8.854x10"12 CV-'m-1), and & s the relative permittivity of water (=79). Ing, is the number
concentration of ion i and z; is valence of ion i. For this investigation, a background electrolyte of 0.01 M NaCl
solution was assumed.
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Table S1.The composition in each well of biofilm test.

Column Blank Control 10 ng/L 100 ng/L | 1 ug/LTCS | 10upg/L 100ug /L
(volume (volume TCS TCS (volume TCS TCS
fraction) fraction) (volume (volume fraction) (volume (volume

fraction) | fraction) fraction) fraction)
Water 20% 10%
TSB 80% 80% 80% 80% 80% 80% 80%
medium
TCS 10% (100 | 10% (1ug | 10% (10ug 10% 10% (1
solution ng/L TCS) JLTCS) JLTCS) (100ug /L | mg/LTCS)
TCS)
Bacteria 10% 10% 10% 10% 10% 10%
solution
(2x107

CFU/mL)




Fig. S1 The schematic of biofilm development

Bacillus subtilis

Surface Attachment Microcolony Mature biofilm



Fig. S2. The cellular biomass production by B.subtilis with different concentrations of
TCS in 6 mL TSB media after 24 h incubation.
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