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Table S1:

Summary of dimensionless parameters present in the existing models.

Parameter Definition * Value Range Physical Interpretation
Advection U 0-107 m/s fluid approach velocity
AT
Diffusion = 10°-10° m?/s bulk diffusion
émua,
N, = H 7 3 i
London group Lo = Smulal 107-10 attraction number
attraction number; represents combined
H influence of van der Waals attraction
Attraction number T oaaUal 10%-103
Hua, forces and fluid velocity on particle
deposition rate due to interception
gravity number; ratio of Stokes particle
2 —
Gravity V= %W 0-105m/s settling velocity to approach velocity of
the fluid
Van der Waals N - o van der Waals number characterizing
. — 10--10 i i :
number aw ratio of van der Waals interaction energy
to the particle’s thermal energy
Peclet number characterizing ratio of
2a,.U
Peclet number N, = a[; 101 -2.37x10° convective transport to diffusive
transport
. v .
Gravity number N, = T 0-102 Gravity number
NG ol .
Ng = T+ N 104 Modified gravity number
G
4,
Aspect ratio Ny = P 0-108 aspect ratio
1(1-
A = (—ys)6 2-7.15 Porosity dependant variable
2-3y+3y° -2y
/4 Y= (1 - 8)1/3 0.60-0.80 Porosity dependant variable

2 The parameters in the various dimensionless groups are as follows: d, is the particle diameter, 2.932x10° m, a, is particle

radius, 1.466x10¢ m, d. is the collector diameter, 5.03x10* m, ac is collector radius, 2.51x10* m, U is the fluid approach

velocity, 3.51x10° m/s, D is the bulk diffusion coefficient, 2.31x10° m?/s, H is the Hamaker constant, 10-2J, A is the

Boltzmann constant, 1.38x10-, T is fluid absolute temperature, 298K, ¢ is the porosity, 0.378, p, is the particle density,

2.53x10% kg/m?, p is the fluid density, 1000 kg/m3, p is the absolute fluid viscosity, 9.8x10* Pa-s, and g is the

gravitational acceleration,
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9.806 m/(s*s).
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Table S2: List of the existing equations for comparison. See Table S1 for the parameter’s definition.

Acronym Authors Equation
23,3,
Yao Yao et al. 1971 Mo = 4.04N,, "~ + ENR + Ng
Rajagopalan and Tien 1976
Error! 21 L1
RT Corrected by Logan % = y2[4.04N, 343 + ANZ N + 0.0033845NE2Ny %]
Reference source not found.
1
TE Tufenkji and Elimelech 2004 Mo = 24N 008N 0715 A3N G052 4 0.5545N675 125
Error! Reference source not found.
+0.2245NG M Ny “2* Ny
1
MPE]J Ma et al. 2009 Moy = VP [23Np AN BN + 055N N2
+ O.ZNé'lNR_O'lNX'O%N&OSS]
1 Npe 51
770,y — VZ[2'4N1;80.68A3N828NL0‘.)015 )0.75 + ASNR8 Nfo
Npe + 16
NG Nelson and Ginn 2011
N.-;
+0.7Ng N7 005 (——
GTR (NGL- 109
1/3 5,1/3
— 2 No.ozsN0:8N0.015(8 141 —V)As " Np, )
Moy = ¥*[Ng Gi VLo 8+ (1— Y)ng).w
e
MH] Ma et al. 2013
E Ng;
8y 8 ~0.05
+AsNENE + 0.7NgNg (Nm ~ 59!
b
MMS Messina et al. 2015 g = {loac)
RO

1
b: 1o,q, = [1.506245NA83* + Ng(1 + 6.0187NZ) + Nyt L2025k 4 491259 N08741(0,0442 +

2-2y

0.122NR*?1) + AQ3662N; 6338(2.9352 + 2.748Ng37%7) +

N@B7* NpQ345(0.9461+1.1626Ng 0012)+ AQ1562 N 25873 N, 0-2565(—0.674 — 0.7119NQ5*38)

et I =[(1+AZP098NL9834) 4+ No(1 + 6.0187N2) + (1 — /1 — y2)N;,

_1 7.5609+4.9534Nj
2-2y

AQIZSONOBTH(0,0442 + 0.122NF4?1) + AF36OZN;06338(2,9352 + 2.748N3737) +

NGO.6550N;eo.345(2'7972+3'4372N1(2)'6012)+ A2'1562N8'5873NP_30'2565(—1.1945 _ 12616N35438)



