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The d-spacing increases monotonously with the chain length of the surfactant, as

is shown in Figure S1.
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Figure S1 Plot of d-spacing vs. number of carbons for the MgAIl —LDHs exchanged from

MgAI-NOs LDH
Here are shown all of the XRD traces. In the case of the C10 surfactant, no peak

is seen, indicative of some disorder, and in the other cases, a peak is seen at lower values



6000

of 26, likely indicating that some amount of intercalation occurs. The XRD data for the

PMMA — LDH systems is collected in Table S1.
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Figure S2 XRD traces for (1) (a) MgAI-C10 LDH and (b) PMMA+MgAI-10 LDH, (2) (a)

MgAI-12 LDH and (b) PMMA+MgAI-C12 LDH, (3) (a)MgAl-C14 LDH, (b) PMMA+MgAI-C14, (4)
(a)MgAI-C16 LDH, (b) PMMA+MgAI-C16, (5) (a) MgAI-C18 LDH (b) PMMA+MgAI-C18 LDH,
and (6) (a)MgAI-C22, (b)PMMA+MgAI-C22 LDH.



Table S1 XRD data for PMMA + MgAI-LDHs composites. 20 is the angle of the dgos
diffraction peak, d the corresponding basal spacing, and Ad the change in basal spacing for the
composite compared to the respective organo-LDH (positive Ad denotes expansion/intercalation) .

Formulation 20 d —spacing (A) | Ad - spacing (A)

PMMA+3%MgAI-C10 - - -

PMMA+3%MgAIl-C12 2.62 33.7 +9.1
PMMA+3%MgAI-C14 2.38 37.1 +11.0
PMMA+3%MgAI-C16 2.18 40.5 +12.3
PMMA+3%MgAIl-C18 2.12 41.6 +11.5
PMMA+3%MgAI-C22 1.96 45.0 +11.5

Representative TEM images of some of the PMMA-LDH nanocomposites are
shown in the paper. Here we provide the remaining TEM images in Figure S3. These
clearly show good nanodispersion and the presence of either individual clay platelets or,
at worst, a small number of platelets together. These PMMA-LDH systems are all true

nanocomposites and should probably be described as mixed intercalated — exfoliated

systems.




Figure S3 TEM images at (a) low and (b) high magnification for PMMA+3%MgAI-C12, (c)
low and (d) high magnification for PMMA+3%MgAI-C14, and (e) low and (f) high magnification
for PMMA+3%MgAI-C22 . The scale bars for low and high magnification are indicated on the
images.

The XRD traces for the PS-LDH system are shown in Figure S4. Only with the
C10 surfactant is a peak seen at lower values of 20 and this is weaker and broader than
that of the clay alone. In all other cases, either a weak and broad peak is seen at about
the same value of 260 or else no peak is seen. The observation of a weaker and broader
peak or no peak is an indication of disorder, which could be either disorder leading to

exfoliation or microcomposite-type disorder and the latter is expected in this system.
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XRD traces for (7) (a). MgAI-C10 LDH and (b) PS+MgAI-10 LDH, (8) (a) PS+
MgAI-11 LDH and (b) PS+MgAI-C11 LDH, (9) (a) PS+ MgAl-12 LDH and (b) PS+MgAI-C12 LDH,
(10) (a)MgAI-C14 LDH, (b) PS+MgAI-C14, (11) (a)MgAI-C16 LDH, (b) PS+MgAI-C16, (12) (a)
MgAI-C18 LDH (b) PS+MgAI-C18 LDH, and (13) (a)MgAI-C22, (b)PS+MgAI-C22 LDH.



The TEM images of two of the PS-LDH systems were shown in the paper and the
remaining images are given here as Figure S5. The presence of very large tactoids is
obvious in these figures and these must be described as microcomposites. The dispersion

is clearly poor on the nanometer level and one can even question if it is good micrometer

dispersion.




Figure S5 TEM images at (a) low and (b) high magnification for PS+3%MgAI-C10, (c) low
and (d) high magnification for PS+3%MgAIl-C12, (e) low and (f) high magnification for
PS+3%MgAl-14, and ( g) low and (h) high magnification for PS+3%MgAl-16 . The scale bars for
low and high magnification are indicated on the images.

The TGA data is presented in tabular form in the paper, here, Figure S6, are
shown the TGA curves themselves. It is very obvious that all of the nanocomposites are
more thermally stable than is virgin PMMA. In order to address the question of the
importance of LDH formation versus simply the presence of aluminum and magnesium
hydroxides, mixtures of PMMA with these materials have been prepared and the TGA

curves are shown in Figure S7. The addition of the minerals does give enhanced thermal
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stability to PMMA and it appears to be comparable to the enhancement seen with the

LDHs.

Likewise with PS, there is enhanced thermal stability for the PS-LDH systems

relative to virgin PS, as seen in Figure S8. Also like PMMA, the addition of ATH and/or

MDH to PS also gives enhanced thermal stability, Figure S9.

—~ PMMA
100 + — PMMA+3%MgA-C10
80 - — PMMA+5%MgAI-C10
60 4 — PMMA+10%MgAI-C10
wi  (14)
14 (@), (b), (c) and (d)
20 1
0 T T T T
100 200 300 400 500 600
Temperature, (°C)
120
— PMMA
100
—— PMMA+3% MgA-C14
80 - — PMMA+5%MgAI-C14
60 | — PMMA+10%MgAI-C14
40 (16) W\ (@), (b), (c) and (d)
20 1
0 T T
100 200 300 400 500 600
Temperature, (°C)
120
— PMMA
100 1 — PMMA+3%MgAl-C18
80 | — PMMA+5%MgAI-C18
— PMMA+10%MgAI-C18
60
40 8
(1 ) (@), (b), (c) and (d)
20
0 . . — :
100 200 300 400 500 600
Temperature, (°C)
Figure S6

% Mass

% Mass

%Mass

120
! — PMMA
100 4 -~ PMMA+3%MgAI-C12
80 — PMMA+5%MgAI-C12
— PMMA+10%MgAI-C12
60
o (1 5)
20 A
0 T T T - |
100 200 300 400 500 600
Temperature, (°C)
120
—~—PMMA
100 A
—— PMMA+3%MgA-C16
80 - — PMMA+5%MgA-C16
— PMMA+10%MgAl-C16
60 -
401 (1 7) @), (b), () and (d)
20 A
0 T T T
100 200 300 400 500 600
Temperature, (°C)
120
—— PMMA
100 fr—————— | e PMMA+3%MgAl-C22
80 | —— PMMA+5%MgAI-C22
—— PMMA+10%MgAI-C22
60
407 (1 9) (@), (b), (c) and (d)
20 | "‘\
O T T T =
100 200 300 400 500 600

Temperature, (°C)

TGA results for PMMA with ( 14) MgAI-C10 LDH, (15) MgAl-12 LDH, (16)
MgAI-C14 LDH, (17) MgAI-C16, (18) MgAI-C18 LDH (19) MgAl-C22 LDH.
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Figure S7 TGA curves for:

(20) (Q)PMMA(b)PMMA+2.0%MDH+1.0%ATH(C)PMMA+3.3%MDH+1.7%ATHand(d)PMMA+6.
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and (e) PMMA+20% of ATH



% Mass

120

120
—PS —PS
100 —— PS+3%MgAI-C10 100 —— PS+3%MgAl-C11
—— PS+5%MgAl-C10 —— PS+5%MgAI-C11
80 | — PS+10%MgAC10 80 - e PS+10%MgA-C11
P @ 2
é 60 - (24) g 60 - ( 5)
R X
20 1 40 - (@), (b), () and (d)
w0 | @, (). () and (@ 20 |
0 0 T T T
100 200 300 400 500 600 100 200 300 400 500 600
Temperature, (°C) temperature, (°C)
120 120
—PS —PS
100 . 100 —— PS+3%MgAI-C14
—— PS+3%MgAI-C12 —— PS+5%MgAI-C14
80 1 — PS+50%MgAI-C12 80 | —— PS+10%MgAl-C14
@ 2 6 — PS+10%MgAI-C12 % 2 7
< 60 = 60
S 8
40 - 40 - g
(@), (b), (c) and (d) L 1% @, (), (c)and (d)
20 1 20 3
0 T T T 0 T T T
100 200 300 400 500 600 100 200 300 400 500 600
Temperature, (°C) Temperature, (°C)
120
120 S
—PS . 100 —— PS+3%MgAI-C18
100 -+ —— PS+3%MgAI-C16 ~ —— PS+5%MgAl-C18
—— PS+5%MgAI-C16 . ¥
80 1 — PS+10%MgAl-C16 80 - - PS+10%MgAI-C18
‘ (29)
60 - (2 8) Eo 60 -
>
0 1 40 A (a), (b), (c) and (d)
(@), (b), (c) and (d)
20 20
0 . . . 0 T T T === —
100 200 300 400 500 600 100 200 300 400 500 600
o Temperature, (°C)
Temperature, ("C)
120
——PS
100 —o— PSH3UMgAN-C22
80 1 —— PS+5%MgAl-C22
a
—— PSHL0%MgAK-C22
2 6+ (3 O) i
s
40 A
(a), (b), (c) and (d)
20
0 T T T
100 200 300 400 500 600
Temperature, (°C)
Figure S8 TGA results for PS with (24) MgAI-C10 LDH, (25)MgAl-11 LDH, (26)MgAI-C12

LDH, (27) MgAI-C14 LDH, (28) MgAI-C16 LDH, (29) MgAI-C18 and (30) MgAl-

C22 LDH
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Figure S9 TGA curves for:

(31) (a) PS (b) PS+3%MDH(c) PS+5%MDH (d) PS+10%MDH (c) PS+20%MDH,
(32) (a) PS (b) PS+29%ATHH(c) PS+5%ATH (d) PS+10%ATH (c) PS+20%ATH, and
(33)(a) PS (b) PS+2.09%MDH+1.0%ATH (c) PS+3.3%MDH+1.7%ATH and

(d) PS+6.7%MDH+3.3%ATH.

All of the cone calorimetric data is presented in the paper, here we shown the heat
release rate curves for the various systems; PMMA-LDH systems are given in Figure
S10 while that for PS-LDH is in Figure S11. Here one can graphically see the complete

curve rather than simply the peak value as given in the paper.
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HRR curves for PMMA with (34)MgAI-C10 LDH, (35) MgAI-11 LDH, (36)MgAl-

C12 LDH, (37) MgAI-C14 LDH, (38)MgAI-C16 LDH and (39)MgAI-C22 LDH at 3, 5 and 10%
loadings obtained at 50kW/M?
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