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[lorsomeHue BOABI

» Kpuctannmyeckoe HabyxaHue
[MapaTtauns MOHOB BHYTPU CTPYKTYpbI

» OcmoTnyeckoe HabyxaHume

OAnddy3na Boabl BHYTPb CTPYKTYPbl — ypaBHUBAHUE
KOHUEHTPaLMM MOHOB BHYTPU MaTepmUana U CHapyKu
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Kpuctannnyeckoe n ocmoTuyeckoe
HabyxaHMe CNOUCTbIX CTPYKTYP
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BUibI CJIOUCTBIX CTPYKTYP

Copbuuna Boapl, rHa r 0,4 (7 pHen) 0,01 (5 aHen)
CTpyKTypa YacTtnyHo PerynapHas
perynapHas ynopagoyeHHas
d cyxomn (PDA), A 6,35 7,18
d mokpbin (PPA), A 10,43 10,10
Sasotr, M2 Har - =35
S pacuet, M2 Har 1800-2200 500-700
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HabyxaHWe CNOUCTbIX CTPYKTYpP



BUibI CJIOUCTBIX CTPYKTYP

Copbumna Boabl, r Ha r 0,8 (7 aHen) 0,4 (8 aHen)
CTpyKTypa PasynopagoyeH PerynspHas
yrnopsaovyeHHas
d cyxoit (P®A), A 7,18 9,55
d mokpbin (PPA), A 12,41 18,10
Sasotr,M2Har =10 =50
S pacyet, M2 Ha T 1800-2200 600-800
9 KpucTannmyeckoe 1 0CMOTUUECKOE Linnsesa E.A.

HabyxaHWe CNOUCTbIX CTPYKTYpP



(2]

[104]

T

INTERPLANAR SPACING (001) A*

80

10

80

50

40

MOHTMOPUJIJIOHUT

| v
I £ g
-
7 )
ALl
% .
//T l/;/ s
[=) _,D’ﬂ_ / 3
v
A v/ -
e /4 0
( o
o ol Jz 03 04 199 =
| F
o Lo a0 30 40
WEIGHT RATIO, WATER TO CLAY :I B
Ficure 2.-— Lattice expansion of lithium montmorillonite, % e
§ &0
-]
4
2 a0
£
w0
B 20

10

Lo 2.0 30 aa aa
WEIGHT RATIO, WATER TO CLAY

Ficure 3. — Lattice expansion of sodium montmorillonite.

Kpuctannnyeckoe n ocMoTuyeckoe LUnnaesa E.A.
HabyxaHMe CAOUCTbIX CTPYKTYP



H-GO 1 MOHTMOPUJIJIOHUT

-.I

1.0
P/Po

0.5

".// ﬂ
)
o<
- =
- >
2 \ . 2
@) / ~ v
R o S
= ' @)
© h// \ s
B e \ / M
2 N 2
Mw ;rrr;laJ:x;;:zw 5 %
L ™ ,f. Q ww
= ©o
= S5 a
| AN m O
[ Q m
> S o
S w/ -
] 1 i ]
o
b4 b & -
60 SPEA

RN N

\\\\\\\\\

008 012 0.16 0.20 0.24 0.28 0.32 0.36 040 044 048 052 0.56 G,éﬂ O,‘64 068 072 076 080 0.84 088 D,‘l}Z G,‘E)B

N — ; O
_ o i (=]
s “ (4]
- i
@) N .._m
T 1
. b O |
I R S Q)
= 1 (@)
- o Q
S~ . =g
[ o ! : (¢8)
N S . O S|
\\\N\\\\\\\% \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
------------M ...................................................

(6/20) d1S @ awnjop

0.00

Relative Pressure, P/Po

Wwunaesa E.A.

Kpuctannmyeckoe n ocmoTtuyeckoe

11

HabyxaHWe CNOUCTbIX CTPYKTYP



H-GO 1 MOHTMOPUJIJIOHUT

» H-GO 2 MOHTMOPUNNOHUT
2 1k »  dusnyecku
__8o0f aacopbupoBaHHaA BoAa |
S 10r 1
=~ 60} 248 C
L
2 4o} 2 or )
2 2 » Bopa, cBA3aHHaAC
20} —_— KaTMOHamMu
E
0F = =
0 200 400 600 800 1000 2 T, 1
Temperature (°C) - \'""‘"-*-....___
< ﬁ- T . 7
= S
1 - ! -
00 : §_ 5 \*
95 _ } H'GO - 4 \'; -
= i
= !
90 - i‘ ar ‘
S 2 / '-
£ - i
§= 85 »  [erngpokcunmpesaHume
1 1F n 7
80 | h"‘"‘x
75 ] 0 200 400 600 800 1000
1 miz =12 \ Temperature (°C)
70 T T T T T T T T T T T T T T T T ‘\
0 50 100 150 200 250 300 350 400 450
T(°C)
12 Kpuctannnyeckoe nu ocmoTtuyeckoe Wnnaesa E.A.

HabyxaHWe CNOUCTbIX CTPYKTYpP



mH20/mGO

H-GO 1 MOHTMOPUJIJIOHUT

1.0 -
H-GO
0.9 - a
8
0.8 -
- 056 |
®
0.7 1 [ ] 0.48 |-
|
06 - s 040}
: 8 H-GO sorb -~
0.5 - = Lo}
[ ] e @ H-GO_ml sorb o
04 - [ & ® H-GO desorb < 024 |-
8 # H-GO_ml desorb
0.3 - . l 3 016
ol . 0.08 |-
' . . » 3 cnos Boabl
n s 0 R | | |
0l - = ) 0O 01 02 03 04 05 06 07 08 09 10
» 1-2 cnoAa Bogbl PrEs
00 = . . . . . FiG. 1. Adsorption—desorption isotherm of water vapor on M(100).
0 20 40 60 80 100
RH, %
13 Kpucrtannmnyeckoe n ocmotmnyeckoe LLnnaesa E.A.

HabyxaHMe CNOUCTbIX CTPYKTYP



H-GO 1 MOHTMOPUJIJIOHUT

» HeT meTtannos 8 H-GO

able 1 - Elemental composition of B-GO and H-GO deter-
mined by XPS (in atomic%).

Cc O N Cl S c:0
B-GO 73.7 25.9 0.3 0.1 2.85
H-GO 69.7 28.2 1.2 0.3 0.7 2.47

» Fe, Mg, Na, K, Ti, Ca BKA1tO4UEHNA B MOHTMOPUANOHUTE
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Hm-GO 1 MOHTMOPHUJIJIOHUT

» [1Ba BUOa BOAbl: NacCMBHAA U aKTUBHas

===

Figure 1. Representation of the possible types of water in two-layer
hydrates of Na-montmorillonite (upper half) and Ca-montmorillonite
(lower half): (1) hydroxyl or structural water, constant for a given clay
regardless of interlayer cation or hydration state; (2) cationic interlayer
water which is nearest-neighbor coordination bonded to the interlayer
cations; (3) interlayer surface water, which is tightly H-bonded to
cationic interlayer water and is thus next nearest-neighbor water to the
cations; (4) interlayer surface water which is loosely H-bonded to
other interlayer surface waters and/or confined by interlayer surfaces;
and (5) unconfined interparticle or excess surface water. The amounts
of water types 2—5 vary with (i) hydration state, (i) interlayer cation
type, and (iii) layer charge of the clay, and there is dynamic exchange
between these different forms of water.

15 Kpuctannnyeckoe n ocMoTuyeckoe LLnnaesa E.A.
HabyxaHWe CNOUCTbIX CTPYKTYP



3aKJIloyeHue

» ObLee: cnonctan CTPyKTypa, Me30 1 MUKPOMOpbI,
yBe/nYeHmne B obbeme, NoMMONEKYNAPHaA aacopbumsa
BOAbl

» TepMUH «OCMOTUYECKOE» UIN KKPUCTaNI/IMYECKOe
HabyxaHue» ana okcuaa rpadpute He noaxoanT

» «PaccmoTpeTb» BOAY C NOMOLLbIO HEKOFEPEHTHOTO
pacceaHnA KBasnynpyrmx HEMTPOHOB B OKcKAae rpadumTa

» HaliTu ewle noxoxune matepuansl
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