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Compilation of the numerical values for the reduced long-time self-diffusion coefficient D
(L),red
S,α and stretched exponen-

tial parameters, relaxation rates aαβ and stretching exponent bαβ , of binary Yukawa-suspensions of identically charged
but differently sized species.

I. NUMERICAL DATA

TABLE I. Reduced long-time self-diffusion coefficient D
(L),red
S of one-component Yukawa-suspensions in dependence on the

particle diameter σ and number of effective charges Zeff at number density 1ρ = 1 × 1018 m−3.

Zeff σ = 100 nm σ = 50 nm σ = 33 nm σ = 25 nm σ = 20 nm

300 0.2771 (24) 0.2765 (22) 0.2757 (25) 0.2749 (21) 0.2761 (22)

350 0.2193 (26) 0.2172 (20) 0.2171 (17) 0.2176 (18) 0.2175 (18)

400 0.1689 (23) 0.1687 (20) 0.1686 (22) 0.1678 (19) 0.1680 (15)

450 0.1308 (21) 0.1277 (15) 0.1272 (15) 0.1264 (12) 0.1267 (12)

500 0.0907 (28) 0.0918 (18) 0.0919 (17) 0.0919 (22) 0.0909 (22)

550 0.0638 (20) 0.0645 (23) 0.0650 (18) 0.0639 (16) 0.0640 (27)

600 0.0432 (14) 0.0435 (20) 0.0428 (11) 0.0422 (17) 0.0415 (20)
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TABLE II. Reduced long-time self-diffusion coefficients D
(L),red
S,α of binary colloidal suspensions in dependence on their number

of effective charges Zeff , their diameter ratio σA/σB and their number density ratio 1ρB/
1ρA. The larger species A has the

diameter σA = 100 nm and total number density is 1ρtot = 1 × 1018 m−3.

1ρB/
1ρA Zeff

σA/σB = 2 σA/σB = 3 σA/σB = 4 σA/σB = 5

D
(L),red
S,A D

(L),red
S,B D

(L),red
S,A D

(L),red
S,B D

(L),red
S,A D

(L),red
S,B D

(L),red
S,A D

(L),red
S,B

1

300 0.338 (6) 0.216 (3) 0.380 (8) 0.182 (3) 0.397 (5) 0.1633 (18) 0.419 (5) 0.1485 (20)

350 0.273 (5) 0.1665 (22) 0.303 (7) 0.137 (4) 0.324 (6) 0.1214 (20) 0.342 (5) 0.1100 (18)

400 0.213 (4) 0.126 (3) 0.240 (4) 0.1035 (25) 0.256 (5) 0.0886 (20) 0.2683 (20) 0.0793 (15)

450 0.167 (4) 0.0952 (19) 0.185 (4) 0.0749 (22) 0.195 (4) 0.0641 (16) 0.209 (5) 0.0569 (15)

500 0.119 (4) 0.0658 (21) 0.133 (4) 0.0522 (16) 0.144 (4) 0.0445 (12) 0.1511 (29) 0.0382 (14)

550 0.0827 (25) 0.0446 (12) 0.0948 (27) 0.0358 (10) 0.101 (5) 0.0301 (18) 0.1067 (22) 0.0257 (8)

600 0.0554 (29) 0.0298 (17) 0.0640 (27) 0.0232 (12) 0.0681 (28) 0.0193 (10) 0.0700 (29) 0.0161 (7)

2

300 0.365 (6) 0.233 (4) 0.417 (7) 0.209 (4) 0.451 (7) 0.1941 (23) 0.478 (8) 0.183 (3)

350 0.296 (6) 0.182 (4) 0.343 (6) 0.1615 (23) 0.372 (7) 0.1468 (25) 0.399 (6) 0.1367 (21)

400 0.234 (6) 0.139 (3) 0.273 (5) 0.1203 (27) 0.298 (3) 0.1082 (22) 0.325 (6) 0.1018 (18)

450 0.181 (5) 0.1040 (18) 0.214 (5) 0.0895 (26) 0.231 (3) 0.0789 (13) 0.253 (7) 0.0729 (13)

500 0.130 (4) 0.0727 (25) 0.154 (5) 0.0626 (15) 0.174 (6) 0.0554 (15) 0.188 (7) 0.0504 (19)

550 0.092 (4) 0.0508 (16) 0.112 (4) 0.0433 (17) 0.125 (6) 0.0380 (13) 0.135 (5) 0.0337 (10)

600 0.063 (4) 0.0337 (18) 0.074 (4) 0.0278 (10) 0.083 (3) 0.0237 (12) 0.090 (4) 0.0215 (5)

4

300 0.385 (10) 0.250 (4) 0.458 (9) 0.2341 (22) 0.492 (10) 0.2235 (25) 0.537 (12) 0.2168 (26)

350 0.314 (8) 0.195 (4) 0.379 (7) 0.1814 (21) 0.417 (7) 0.1726 (23) 0.454 (8) 0.1658 (20)

400 0.250 (7) 0.150 (3) 0.305 (9) 0.1386 (23) 0.340 (7) 0.1290 (21) 0.373 (11) 0.1231 (21)

450 0.193 (5) 0.1127 (16) 0.236 (8) 0.1022 (25) 0.267 (10) 0.0946 (17) 0.297 (7) 0.0909 (20)

500 0.142 (4) 0.0802 (21) 0.178 (6) 0.0732 (18) 0.202 (6) 0.0674 (18) 0.225 (6) 0.0633 (17)

550 0.101 (5) 0.0563 (22) 0.129 (6) 0.0495 (13) 0.148 (7) 0.0460 (18) 0.162 (6) 0.0429 (15)

600 0.067 (4) 0.0361 (15) 0.085 (6) 0.0320 (21) 0.098 (5) 0.0292 (15) 0.110 (6) 0.0274 (15)

TABLE III. Exponential decay constant a and stretching exponent b of a virtually binary mixture in dependence on the particle
diameter σ and its number of effective charges Zeff at identical number densities 1ρA = 1ρB = 5 × 1017 m−3.

Zeff
σ = 100 nm σ = 50 nm σ = 33 nm σ = 25 nm

a / ms−1 b a / ms−1 b a / ms−1 b a / ms−1 b

300 0.0404 (5) 1.108 (10) 0.0822 (11) 1.115 (7) 0.1245 (9) 1.112 (6) 0.1635 (18) 1.112 (5)

350 0.0320 (4) 1.043 (6) 0.0642 (6) 1.043 (4) 0.0980 (8) 1.047 (4) 0.1284 (10) 1.044 (4)

400 0.0243 (5) 0.978 (7) 0.0489 (4) 0.9791 (26) 0.0741 (7) 0.981 (5) 0.0988 (29) 0.978 (18)

450 0.01786 (23) 0.920 (5) 0.0362 (6) 0.920 (7) 0.0549 (4) 0.920 (4) 0.0729 (6) 0.923 (22)

500 0.01262 (28) 0.864 (8) 0.0255 (5) 0.862 (4) 0.0395 (5) 0.869 (4) 0.0518 (4) 0.867 (4)

550 0.0085 (3) 0.807 (14) 0.0173 (5) 0.811 (7) 0.0261 (4) 0.810 (5) 0.0348 (4) 0.8095 (27)

600 0.00508 (15) 0.746 (10) 0.0109 (4) 0.756 (8) 0.01651 (21) 0.754 (5) 0.0216 (5) 0.754 (5)
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TABLE VII. Coupling constant ζ in dependence on the number of effective charges Zeff .

Zeff 300 350 400 450 500 550 600

ζ × 102 1.282 1.09214 0.94113 0.73711 0.5559 0.3918 0.2497
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