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Introduction: We have made estimations 
[1] applicable to the structure of large (R≥100 
km) Kuiper belt objects (KBOs) and similar 
silicate-icy bodies existed in the formation 
zones of neighbouring giant planets in the 
early Solar system. According to the estima-
tions, initial decay of the short-lived 26Al in 
the bodies and/or thermal consequences of 
their mutual collisions (at relative velocities 
≥1.5 km s-1) during the subsequent period 
were probably the main sources of heating 
sufficient for water ice melting and formation 
of a water ocean in their interiors. We con-
sider principal processes and results of them 
in the water ocean of large KBOs. One of the 
important consequences of the early heating 
could be a layered structure of present KBOs, 
manifesting itself in a large range of their 
colours [2-4]. 

Theoretical results: Formation of an in-
ternal water ocean in large KBOs (R≥100 km) 
after their accumulation could follow from 
the decay of the short-lived 26Al in the silicate 
component of the bodies and their moderate-
to-high-velocity mutual collisions at the sub-
sequent stage. As in our estimations [1] 
showed, the water ocean of large KBOs and 
similar bodies covered with ~10-km crust of 
dirty ice would form within 2 Myr (about 3.5 
Myr after CAI formation) and exist more for 
a few million years (~10 Myr before com-
plete freezing). The water ocean would be 
vigorously convective (Ra~1021) with tem-
perature stabilized near 4-7°C owing to the 
rapid radial heat transport. A thin (<1-km 
thick) nonconvective layer could exist only at 
the top of the ocean because of the negative 
thermal expansion coefficient of water be-

tween 0 and 4oC. Dissolution of soluble 
CHON component, floating of a major part of 
insoluble organics with density lower than 
that of water, sedimentation of silicate and 
heavy solid organic particles and transforma-
tion of silicates (pyroxenes, olivines, etc.) to 
hydrosilicates (serpentines, chlorites, etc.) 
were probably the principal processes in the 
aqueous medium of the bodies. It could finish 
in large KBOs by formation of a core (~0.6R) 
consisted of silicates (and/or phyllosicates) 
with admixture of solid organics (like kero-
gen or bitumen) covered with a water mantle 
enriched with more light organics. After ex-
haustion of thermal sources freezing of the 
bodies from the top to center could preserve 
separated layers in the water ocean. Crushing 
and partial removing external icy covers of 
KBOs under subsequent high-velocity colli-
sions could facilitate detection of phyllosili-
cate spectral features. It is probably con-
firmed by results of recent visible range ob-
servations of some KBOs [5, 6].  

Experimental data: Saturation of KBOs’ 
initial ocean by volatiles could facilitate float-
ing of insoluble organics with density lower 
than that of water (ρ<1.0 g cm-3). Mechanical 
friction between silicate particles in the con-
vective water ocean could be a favorable fac-
tor for separation of organics and silicates. To 
verify the supposition we have performed the 
following experiment. A basaltic rock (from 
Il’inskij Volcano, South Kamchatka) con-
sisted of clinopyroxene, olivine, plagioclase 
and glass was powdered (up to particle size 
≤0.25 mm) and divided into three parts: 1.5, 
2.0 and 3.0 g. Then each of these portions of 
basaltic powder was carefully mixed with 0.5 
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g of gasoil and 3.0 g water (the quantities are 
the same for each part of the rock). Gasoil, an 
insoluble product of oil, was taken as a model 
organic matter with relatively high density 
and viscosity (ρ = 0.91 g cm-3, t boil = 350-
580°C). Thus, the quantities of gazoil relative 
to those of basaltic powder in the prepared 
portions of matter were equal to 33, 25 and 
17%, respectively. Further, the three mixtures 
were put into separate identical glass test-
tubes, added with water enriched with CO2 to 
the same volume and closed. After that the 
test-tubes were cooling down to the tempera-
ture of ≈5°C (typical for KBOs’ water ocean), 
put into thermos and shaken (up and down) 
for two hours. We have found that the volume 
of floated gasoil grows with elevation of ba-
saltic powder proportion. It is maximal in the 
test-tube with the largest quantity of the pow-
der (or at the lowest quantity of gasoil rela-
tive to the basaltic powder, 17%), and the ba-
saltic powder is turned out to be the most 
pure in the case. Thus, the results confirm, 
first, a possibility of organic (ρ<1.0 g cm-3) 
floating and, second, existence of the self-
cleaning effect for silicate particles due to 
their friction in convective aqueous media on 
condition that the mass fraction of insoluble 
organics is not large (probably less than 
~20% relative to silicates).  

Discussion and conclusions: As known 
from investigations of IDPs [e. g., 7, 8], their 
silicate-particle sizes may be considerably 
smaller than that in our experiment. But as for 
effectiveness of deleting an organic cover on 
silicate particles by the friction mechanism, it 
would be higher for smaller particles because 
of considerable growth of their total surface 
area. One more favorable factor may be the 
reduction of organic coating thickness on 
closely packed particles with decrease of their 
size. What is more, if silicate particles in mat-
ter of KBOs have envelopes consisted of 
solid organics (like kerogen or bitumen) the 
friction mechanism could also lead to de-
struction of the envelopes of silicate grains in 

convective aqueous medium during a consid-
erable period of the deep water ocean exis-
tence.  

Obviously, presence of a considerable part 
of dark CHON component in the material of 
KBOs should preclude anyone from detection 
of silicate (and/or phyllosilicate) spectral fea-
tures in their reflectance spectra. The fact of 
discovering such spectral features in the visi-
ble-range reflectance spectra of some KBOs 
[5, 6] indicates that an abundance of CHON 
component is not large, and hydrated silicates 
do present in surface matter of the objects. 
Thus, the observational data correlate well 
with our hypothesis [1] on water ocean for-
mation in interiors of large KBOs due to de-
cay of the short-lived 26Al in the matter of the 
bodies and/or their mutual collisions. Our ex-
perimental results may be considered as an 
additional confirmation of the KBOs’ layer-
ing, since they point to a mechanism of sepa-
ration of insoluble organics and silicates in a 
convective water ocean of KBOs, and hence 
they give a proof to the possibility for obser-
vational discovering hydrosilicate spectral 
features. 
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