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FHydrodynamic

<latexit sha1_base64="yZhpQK5YQ+zS70mxrfhvFMczqfQ=">AAAB8XicbVA9TwJBEJ3DL8Qv1NJmIzHBhtwRo5ZEG0tMBIxwIXvLAhv29i67c0Zy4V/YWGiMrf/Gzn/jAlco+JJJXt6bycy8IJbCoOt+O7mV1bX1jfxmYWt7Z3evuH/QNFGiGW+wSEb6PqCGS6F4AwVKfh9rTsNA8lYwup76rUeujYjUHY5j7od0oERfMIpWeuggf8K0TE8n3WLJrbgzkGXiZaQEGerd4lenF7Ek5AqZpMa0PTdGP6UaBZN8UugkhseUjeiAty1VNOTGT2cXT8iJVXqkH2lbCslM/T2R0tCYcRjYzpDi0Cx6U/E/r51g/9JPhYoT5IrNF/UTSTAi0/dJT2jOUI4toUwLeythQ6opQxtSwYbgLb68TJrVindeqd6elWpXWRx5OIJjKIMHF1CDG6hDAxgoeIZXeHOM8+K8Ox/z1pyTzRzCHzifP1EGkLA=</latexit>

(a)
<latexit sha1_base64="htD87ZOUvoALDZkmAJGkJTCKoj0=">AAAB8XicbVA9TwJBEJ3DL8Qv1NJmIzHBhtwRo5ZEG0tMBIxwIXvLAhv29i67c0Zy4V/YWGiMrf/Gzn/jAlco+JJJXt6bycy8IJbCoOt+O7mV1bX1jfxmYWt7Z3evuH/QNFGiGW+wSEb6PqCGS6F4AwVKfh9rTsNA8lYwup76rUeujYjUHY5j7od0oERfMIpWeuggf8K0HJxOusWSW3FnIMvEy0gJMtS7xa9OL2JJyBUySY1pe26Mfko1Cib5pNBJDI8pG9EBb1uqaMiNn84unpATq/RIP9K2FJKZ+nsipaEx4zCwnSHFoVn0puJ/XjvB/qWfChUnyBWbL+onkmBEpu+TntCcoRxbQpkW9lbChlRThjakgg3BW3x5mTSrFe+8Ur09K9WusjjycATHUAYPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrTknmzmEP3A+fwBSjJCx</latexit>

(b)

<latexit sha1_base64="c8/3cGg9WvCZXCMAxnD2SmdT6qM=">AAAB8XicdVDLSgMxFL1TX7W+qi7dBIvgqsxoX+6KIrisYGuxHUomzbShmcyQZIQy9C/cuFDErX/jzr8xM62gogcCh3PuJeceL+JMadv+sHJLyyura/n1wsbm1vZOcXevo8JYEtomIQ9l18OKciZoWzPNaTeSFAcep7fe5CL1b++pVCwUN3oaUTfAI8F8RrA20l0/wHrs+cnlbFAs2eWzWqVm2ygj9YYzJ9VqFTllO0MJFmgNiu/9YUjigApNOFaq59iRdhMsNSOczgr9WNEIkwke0Z6hAgdUuUmWeIaOjDJEfijNExpl6veNBAdKTQPPTKYJ1W8vFf/yerH2G27CRBRrKsj8Iz/mSIcoPR8NmaRE86khmEhmsiIyxhITbUoqmBK+LkX/k85J2amVT68rpeb5oo48HMAhHIMDdWjCFbSgDQQEPMATPFvKerRerNf5aM5a7OzDD1hvnzpYkU8=</latexit>

E
<latexit sha1_base64="M5rx6y1JBw1u5LVMIx7pXB+Zs04=">AAAB9XicdZDLSsNAFIYn9VbrrerSzWARXIXUW+qu6MZlBXuBJpbJdNIOnUnCzIlaQt/DjQtF3Pou7nwbpxeKiv4wcPj+czhn/iARXIPjfFq5hcWl5ZX8amFtfWNzq7i909Bxqiir01jEqhUQzQSPWB04CNZKFCMyEKwZDC7HfvOOKc3j6AaGCfMl6UU85JSAQbfHHvZk6gF7gEyOOsWSY59XXNc5xWXbmQgbYuQ6c1JCM9U6xQ+vG9NUsgioIFq3y04CfkYUcCrYqOClmiWEDkiPtU0ZEcm0n02uHuEDQ7o4jJV5EeAJ/T6REan1UAamUxLo69/eGP7ltVMIK37GoyQFFtHpojAVGGI8jgB3uWIUxNAUhCpubsW0TxShYIIqmBDmf/+/aBzZ5TP7+PqkVL2YxZFHe2gfHaIyclEVXaEaqiOKFHpEz+jFureerFfrbdqas2Yzu+iHrPcv6PSS0Q==</latexit>

3 µm

<latexit sha1_base64="RJjIZZqYPy72mTlqgiDMiPUiaww=">AAACB3icbZDLSsNAFIYnXmu9RV0KEiyCq5JIUZdFQbqsYC/QhjCZTNqhkwszJ2II2bnxVdy4UMStr+DOt3GaZqGtPwx8/OcczpzfjTmTYJrf2tLyyuraemWjurm1vbOr7+13ZZQIQjsk4pHou1hSzkLaAQac9mNBceBy2nMn19N6754KyaLwDtKY2gEehcxnBIOyHP1oCPQBXD+7yZ0Cs1bqichLQxwwkjt6zaybhYxFsEqooVJtR/8aehFJAhoC4VjKgWXGYGdYACOc5tVhImmMyQSP6ECh2kKlnRV35MaJcjzDj4R6IRiF+3siw4GUaeCqzgDDWM7XpuZ/tUEC/qWdsTBOgIZktshPuAGRMQ3F8JigBHiqABPB1F8NMsYCE1DRVVUI1vzJi9A9q1vn9cZto9a8KuOooEN0jE6RhS5QE7VQG3UQQY/oGb2iN+1Je9HetY9Z65JWzhygP9I+fwCU55pq</latexit>

FHydrodynamic

<latexit sha1_base64="zcAXsVE44gBJwJoLzUlM+ItBRDs=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxC3dRERV0W3bisYB/QhDCZTtuhM0mYuSnWUPwVNy4Ucet/uPNvnD4WWj1w4XDOvdx7T5gIrsFxvqzcwuLS8kp+tbC2vrG5ZW/v1HWcKspqNBaxaoZEM8EjVgMOgjUTxYgMBWuE/eux3xgwpXkc3cEwYb4k3Yh3OCVgpMDeGwSOh0ueTD1g95DJYz06CuyiU3YmwH+JOyNFNEM1sD+9dkxTySKggmjdcp0E/Iwo4FSwUcFLNUsI7ZMuaxkaEcm0n02uH+FDo7RxJ1amIsAT9edERqTWQxmaTkmgp+e9sfif10qhc+lnPEpSYBGdLuqkAkOMx1HgNleMghgaQqji5lZMe0QRCiawggnBnX/5L6mflN3z8untWbFyNYsjj/bRASohF12gCrpBVVRDFD2gJ/SCXq1H69l6s96nrTlrNrOLfsH6+AadV5Sz</latexit> v 0
(µ
m
/s
)

<latexit sha1_base64="0GQr0sNbLGF6eg+NiFaXSzgFoMo=">AAAB8XicbVDLSgNBEJz1GeMr6tHLYBDiJexKUI9BLx4jmAcmS5iddJIhs7PLTK8YlvyFFw+KePVvvPk3TpI9aGJBQ1HVTXdXEEth0HW/nZXVtfWNzdxWfntnd2+/cHDYMFGiOdR5JCPdCpgBKRTUUaCEVqyBhYGEZjC6mfrNR9BGROoexzH4IRso0RecoZUeOghPmJb42aRbKLpldwa6TLyMFEmGWrfw1elFPAlBIZfMmLbnxuinTKPgEib5TmIgZnzEBtC2VLEQjJ/OLp7QU6v0aD/SthTSmfp7ImWhMeMwsJ0hw6FZ9Kbif147wf6VnwoVJwiKzxf1E0kxotP3aU9o4CjHljCuhb2V8iHTjKMNKW9D8BZfXiaN87J3Ua7cVYrV6yyOHDkmJ6REPHJJquSW1EidcKLIM3klb45xXpx352PeuuJkM0fkD5zPH1S2kLQ=</latexit>
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<latexit sha1_base64="iaiyU3W5c+qk9/qOCmpVXXruftM=">AAAB9XicbVBNT8JAEN3iF+IX6tHLRmKCF9KqUY9ELxwxkY+EVrJdtrBhu212pyo2/A8vHjTGq//Fm//GBXpQ8CWTvLw3k5l5fiy4Btv+tnJLyyura/n1wsbm1vZOcXevqaNEUdagkYhU2yeaCS5ZAzgI1o4VI6EvWMsfXk/81j1TmkfyFkYx80LSlzzglICR7gIXl11gj5DWnsbH3WLJrthT4EXiZKSEMtS7xS+3F9EkZBKoIFp3HDsGLyUKOBVsXHATzWJCh6TPOoZKEjLtpdOrx/jIKD0cRMqUBDxVf0+kJNR6FPqmMyQw0PPeRPzP6yQQXHopl3ECTNLZoiARGCI8iQD3uGIUxMgQQhU3t2I6IIpQMEEVTAjO/MuLpHlScc4rpzdnpepVFkceHaBDVEYOukBVVEN11EAUKfSMXtGb9WC9WO/Wx6w1Z2Uz++gPrM8f3DqSHA==</latexit>

f (Hz)
102 103

 f (Hz)

101

102

103

 U
0 (

m
/s

)

2 um Carboxylate
=1.7 mS/m

3 um Carboxylate
=1.7 mS/m

3 um Carboxylate
=6.1 mS/m

3 um Carboxylate
=15.7 mS/m

3 um Plain
=1.7 mS/m

102 103 104

 f (Hz)

0

5

10

15

20

25
 W

al
l s

ep
ar

at
io

n 
(u

m
)

1 um
2 um
3 um
DEP Repulsion

102 103 104

 f (Hz)

6

8

10

12

14

16

18

20

22

 W
al

l s
ep

ar
at

io
n 

(u
m

)

1.7 mS/m
6.1 mS/m
15.7 mS/m
DEP Repulsion

102 103 104

 f (Hz)

6

8

10

12

14

16

18

20

22
 W

al
l s

ep
ar

at
io

n 
(u

m
)

1.7 mS/m
6.1 mS/m
15.7 mS/m
DEP Repulsion

102 103 104

 f (Hz)

6

8

10

12

14

16

18

20

22

 W
al

l s
ep

ar
at

io
n 

(u
m

)

1.7 mS/m
6.1 mS/m
15.7 mS/m
DEP Repulsion<latexit sha1_base64="rXcB6ck1PrZbVkDTu9FKu5rFz1w=">AAAB9XicbVBNSwMxEM36WetX1aOXYBE8ld1S1GPRi8cK9gO6a8mm2TY0yS7JrFqW/g8vHhTx6n/x5r8xbfegrQ8GHu/NMDMvTAQ34Lrfzsrq2vrGZmGruL2zu7dfOjhsmTjVlDVpLGLdCYlhgivWBA6CdRLNiAwFa4ej66nffmDa8FjdwThhgSQDxSNOCVjpvupjX6Y+sCfI5KRXKrsVdwa8TLyclFGORq/05fdjmkqmgApiTNdzEwgyooFTwSZFPzUsIXREBqxrqSKSmSCbXT3Bp1bp4yjWthTgmfp7IiPSmLEMbackMDSL3lT8z+umEF0GGVdJCkzR+aIoFRhiPI0A97lmFMTYEkI1t7diOiSaULBBFW0I3uLLy6RVrXjnldptrVy/yuMooGN0gs6Qhy5QHd2gBmoiijR6Rq/ozXl0Xpx352PeuuLkM0foD5zPH3P4koE=</latexit>

2 µm
<latexit sha1_base64="39QHzp8+Q0ukhlQ8pRguIpOtJUw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4ComUqwboejGZUX7gCaUyXTaDp1JwsyNWEI3/oobF4q49TPc+TdOHwttPXDhcM693HtPmAiuwXW/rdzS8srqWn69sLG5tb1j7+7VdZwqymo0FrFqhkQzwSNWAw6CNRPFiAwFa4SD67HfeGBK8zi6h2HCAkl6Ee9ySsBIbfvA17wnyaXnlH3sA3uETN6dylHbLrqOOwFeJN6MFNEM1bb95XdimkoWARVE65bnJhBkRAGngo0KfqpZQuiA9FjL0IhIpoNs8sAIHxulg7uxMhUBnqi/JzIitR7K0HRKAn09743F/7xWCt2LIONRkgKL6HRRNxUYYjxOA3e4YhTE0BBCFTe3YtonilAwmRVMCN78y4ukfuZ4507ptlSsXM3iyKNDdIROkIfKqIJuUBXVEEUj9Ixe0Zv1ZL1Y79bHtDVnzWb20R9Ynz+cOpXL</latexit>

� = 1.7 mS/m

<latexit sha1_base64="oH8dkb7+5tw6fAKs4hcDOVqZl6E=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4ComUqoboejGZUX7gCaUyXTaDp1JwsyNWEI2/oobF4q49TPc+TdOHwttPXDhcM693HtPEAuuwXG+rdzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLVCohmgoesDhwEa8WKERkI1gyG12O/+cCU5lF4D6OY+ZL0Q97jlICROsUDT/O+JJcV2/WwB+wRUnl3KrNOseTYzgR4kbgzUkIz1DrFL68b0USyEKggWrddJwY/JQo4FSwreIlmMaFD0mdtQ0MimfbTyQMZPjZKF/ciZSoEPFF/T6REaj2SgemUBAZ63huL/3ntBHoXfsrDOAEW0umiXiIwRHicBu5yxSiIkSGEKm5uxXRAFKFgMiuYENz5lxdJ48x2K3b5tlyqXs3iyKNDdIROkIvOURXdoBqqI4oy9Ixe0Zv1ZL1Y79bHtDVnzWb20R9Ynz+as5XK</latexit>

� = 6.1 mS/m

<latexit sha1_base64="811pw+KUqNlO7GvHwgpX32vARcE=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NB8BR3JRovQtCLx4jmAdklzE4myZCZ3WWmVwxLvPgrXjwo4tW/8ObfOHkcNLGgoajqprsriAXX4DjfVmZhcWl5JbuaW1vf2Nyyt3dqOkoUZVUaiUg1AqKZ4CGrAgfBGrFiRAaC1YP+1civ3zOleRTewSBmviTdkHc4JWCklr3nad6V5MI9LZQ87AF7gFTeHsthy847BWcMPE/cKcmjKSot+8trRzSRLAQqiNZN14nBT4kCTgUb5rxEs5jQPumypqEhkUz76fiDIT40Sht3ImUqBDxWf0+kRGo9kIHplAR6etYbif95zQQ6537KwzgBFtLJok4iMER4FAduc8UoiIEhhCpubsW0RxShYELLmRDc2ZfnSe2k4J4VijfFfPlyGkcW7aMDdIRcVEJldI0qqIooekTP6BW9WU/Wi/VufUxaM9Z0Zhf9gfX5AxfClgo=</latexit>

� = 15.7 mS/m

<latexit sha1_base64="YwRaxdT/ksmYXcVy5URTHZQ85DQ=">AAAB9XicbVBNSwMxEM36WetX1aOXYBE8lV0t6rHoxWMF+wHdtWTTbBuaZJdkVi1L/4cXD4p49b9489+YtnvQ1gcDj/dmmJkXJoIbcN1vZ2l5ZXVtvbBR3Nza3tkt7e03TZxqyho0FrFuh8QwwRVrAAfB2olmRIaCtcLh9cRvPTBteKzuYJSwQJK+4hGnBKx0f+ZjX6Y+sCfI5LhbKrsVdwq8SLyclFGOerf05fdimkqmgApiTMdzEwgyooFTwcZFPzUsIXRI+qxjqSKSmSCbXj3Gx1bp4SjWthTgqfp7IiPSmJEMbackMDDz3kT8z+ukEF0GGVdJCkzR2aIoFRhiPIkA97hmFMTIEkI1t7diOiCaULBBFW0I3vzLi6R5WvHOK9Xbarl2lcdRQIfoCJ0gD12gGrpBddRAFGn0jF7Rm/PovDjvzsesdcnJZw7QHzifP3WJkoI=</latexit>

3 µm

<latexit sha1_base64="YwRaxdT/ksmYXcVy5URTHZQ85DQ=">AAAB9XicbVBNSwMxEM36WetX1aOXYBE8lV0t6rHoxWMF+wHdtWTTbBuaZJdkVi1L/4cXD4p49b9489+YtnvQ1gcDj/dmmJkXJoIbcN1vZ2l5ZXVtvbBR3Nza3tkt7e03TZxqyho0FrFuh8QwwRVrAAfB2olmRIaCtcLh9cRvPTBteKzuYJSwQJK+4hGnBKx0f+ZjX6Y+sCfI5LhbKrsVdwq8SLyclFGOerf05fdimkqmgApiTMdzEwgyooFTwcZFPzUsIXRI+qxjqSKSmSCbXj3Gx1bp4SjWthTgqfp7IiPSmJEMbackMDDz3kT8z+ukEF0GGVdJCkzR2aIoFRhiPIkA97hmFMTIEkI1t7diOiCaULBBFW0I3vzLi6R5WvHOK9Xbarl2lcdRQIfoCJ0gD12gGrpBddRAFGn0jF7Rm/PovDjvzsesdcnJZw7QHzifP3WJkoI=</latexit>

3 µm

<latexit sha1_base64="YwRaxdT/ksmYXcVy5URTHZQ85DQ=">AAAB9XicbVBNSwMxEM36WetX1aOXYBE8lV0t6rHoxWMF+wHdtWTTbBuaZJdkVi1L/4cXD4p49b9489+YtnvQ1gcDj/dmmJkXJoIbcN1vZ2l5ZXVtvbBR3Nza3tkt7e03TZxqyho0FrFuh8QwwRVrAAfB2olmRIaCtcLh9cRvPTBteKzuYJSwQJK+4hGnBKx0f+ZjX6Y+sCfI5LhbKrsVdwq8SLyclFGOerf05fdimkqmgApiTMdzEwgyooFTwcZFPzUsIXRI+qxjqSKSmSCbXj3Gx1bp4SjWthTgqfp7IiPSmJEMbackMDDz3kT8z+ukEF0GGVdJCkzR2aIoFRhiPIkA97hmFMTIEkI1t7diOiCaULBBFW0I3vzLi6R5WvHOK9Xbarl2lcdRQIfoCJ0gD12gGrpBddRAFGn0jF7Rm/PovDjvzsesdcnJZw7QHzifP3WJkoI=</latexit>

3 µm

<latexit sha1_base64="39QHzp8+Q0ukhlQ8pRguIpOtJUw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4ComUqwboejGZUX7gCaUyXTaDp1JwsyNWEI3/oobF4q49TPc+TdOHwttPXDhcM693HtPmAiuwXW/rdzS8srqWn69sLG5tb1j7+7VdZwqymo0FrFqhkQzwSNWAw6CNRPFiAwFa4SD67HfeGBK8zi6h2HCAkl6Ee9ySsBIbfvA17wnyaXnlH3sA3uETN6dylHbLrqOOwFeJN6MFNEM1bb95XdimkoWARVE65bnJhBkRAGngo0KfqpZQuiA9FjL0IhIpoNs8sAIHxulg7uxMhUBnqi/JzIitR7K0HRKAn09743F/7xWCt2LIONRkgKL6HRRNxUYYjxOA3e4YhTE0BBCFTe3YtonilAwmRVMCN78y4ukfuZ4507ptlSsXM3iyKNDdIROkIfKqIJuUBXVEEUj9Ixe0Zv1ZL1Y79bHtDVnzWb20R9Ynz+cOpXL</latexit>

� = 1.7 mS/m
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<latexit sha1_base64="YwRaxdT/ksmYXcVy5URTHZQ85DQ=">AAAB9XicbVBNSwMxEM36WetX1aOXYBE8lV0t6rHoxWMF+wHdtWTTbBuaZJdkVi1L/4cXD4p49b9489+YtnvQ1gcDj/dmmJkXJoIbcN1vZ2l5ZXVtvbBR3Nza3tkt7e03TZxqyho0FrFuh8QwwRVrAAfB2olmRIaCtcLh9cRvPTBteKzuYJSwQJK+4hGnBKx0f+ZjX6Y+sCfI5LhbKrsVdwq8SLyclFGOerf05fdimkqmgApiTMdzEwgyooFTwcZFPzUsIXRI+qxjqSKSmSCbXj3Gx1bp4SjWthTgqfp7IiPSmJEMbackMDDz3kT8z+ukEF0GGVdJCkzR2aIoFRhiPIkA97hmFMTIEkI1t7diOiCaULBBFW0I3vzLi6R5WvHOK9Xbarl2lcdRQIfoCJ0gD12gGrpBddRAFGn0jF7Rm/PovDjvzsesdcnJZw7QHzifP3WJkoI=</latexit>

3 µm
<latexit sha1_base64="39QHzp8+Q0ukhlQ8pRguIpOtJUw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4ComUqwboejGZUX7gCaUyXTaDp1JwsyNWEI3/oobF4q49TPc+TdOHwttPXDhcM693HtPmAiuwXW/rdzS8srqWn69sLG5tb1j7+7VdZwqymo0FrFqhkQzwSNWAw6CNRPFiAwFa4SD67HfeGBK8zi6h2HCAkl6Ee9ySsBIbfvA17wnyaXnlH3sA3uETN6dylHbLrqOOwFeJN6MFNEM1bb95XdimkoWARVE65bnJhBkRAGngo0KfqpZQuiA9FjL0IhIpoNs8sAIHxulg7uxMhUBnqi/JzIitR7K0HRKAn09743F/7xWCt2LIONRkgKL6HRRNxUYYjxOA3e4YhTE0BBCFTe3YtonilAwmRVMCN78y4ukfuZ4507ptlSsXM3iyKNDdIROkIfKqIJuUBXVEEUj9Ixe0Zv1ZL1Y79bHtDVnzWb20R9Ynz+cOpXL</latexit>

� = 1.7 mS/m


