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2a, Mass Spectrometry
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2b, 13C NMR
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2C

NMR

H1_INT
AH212 Meo-Peg550-N3

7.284
3.686
3.674
3.661
3.653
3.641
3.629
3.555
3.547
3.542
3.531
3.397
3.384
3.374

| A

Current Data Parameters
NAME

EXPNO
PROCNO
USER

cqlD0024
3

1
eqn

F2 - Acquisition Parameters
201

20111
9.54

spect
5 mm BBO BB/2H

0
5592.841 Hz
0.170680 Hz

2.9295092 sec
57

89.400 usec
10.00 usec
298.0 K
30.00000000 sec
0.00000000 sec
0.01500000 sec

CHANNEL fl =

18
9.80 usec

-1.00 dB
400.1320007 MHz

F2 - Processing parameters
SI 65536

T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0

10)10|9)
RIKE
[ei]
2¢, 3CNMR
C13_DECCUPLE_H1
AH212 MeO-Peg550-N3

AW ATEOTMNOW -

ARHA®DONOON =

SYovavwoLwnoo ©

friddocosssa o

N 0

i |

I L

ppm

400.1300000 MEz
EM

0
0.10 Hz
0

1.40

Current Data Parameters
NAME

ahaC0627
EXPNO 2
PROCNO 1
USER eqm
F2 - Acquisition Parameters
Date_ 20120112
Time 0.45
INSTRUM spect
PROBHD 5 mm TXO 31B/1
PULPROG 1s_zg60dc
D 32768
cpc13
10000
4
18832.393 Hz
0.574719 Hz
0.8700402 sec
3276
26.550 usec
10.00 usec
297.9
1.00000000 sec
0.03000000 sec
0.00000000 sec
0.01500000 sec
CHANNEL £1 =
13¢
7.60 usec
-6.00 d3
75.4756731 MHz
-= CHANNEL £2 =
CPDPRG2 waltzl6
NUC2 10
BCPD2 90.00 usec
PL2 -2.00 dB
PL12 16.66 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
s1 655!
SF 75.4677430 Miz
WOW EM
SSB 0
1B 1.00 &z
@3 0
oC 1.40

T T T T T T T T

T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20

Page 6

T
10 ppm



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

2c, Mass Spectrometry
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2d, 13C NMR
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Dendrimer 1-G1: 13C- {1H} CP-MAS NMR
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Dendrimer 1-G1: FT-IR
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Si-1, 29Si CP-MAS NMR
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Si-2, 13C CP-MAS NMR
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absorbance (A.U.)
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Si-3, *H CP-MAS NMR
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Si-3, 31P CP-MAS NMR
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Si-3, 13C CP-MAS NMR
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Si-3, 29Si CP-MAS NMR
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Adsorption of 1-G; on Si-1
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el i Nah-infr test ion g¢'t sur sio2-aps12 nm after wash.sp

AH323: Dendrimer Gc’1 (1-Gi) is solubilized in a suspension of Si-1 in a mixture MeOH/THF (7:3, V/V).
The suspension is heated at 55°C overnight. After cooling, the silica is separated by filtration on a
sintered glass filter, washed with THF (4x50 mL) and dichloromethane (4x25 mL) and dried under
vacuum at 100°C. The resulting powder is AH323 (no trace of adsorbed dendrimer on the FTIR
spectrum).

The washings are gathered, concentrated under reduced pressure and analyzed by proton and
phosphorus NMR (see hereunder). The dendrimer 1-G; is recovered without any trace of
degradation.
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Si-4, 'H CP-MAS NMR
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Si-4, 13C CP-MAS NMR

manG121026 4

1 /ept/topspin  surmn

T |sonde 4T - vr=lokHz -AH3Z1 5i028Gel-iminobr i :

Z |cp iB-12c - plse2ms ; : . :

- — i e . .
< o @ Qo P~ to =1 ~ =3 —i ©
- = S mS i o ~ @ @ “
R ) M oo oo = Sa o o o =]
- - . e e N  own = ™ o~ -

B NI B S ! 1.1 S R R !
N

B T T T T T T T T
200 150 100 50 [ppm]
Si-4, 29Si CP-MAS NMR
maht121026 7 1 sopt/tepspin  surmn

T [sonde a1 - vriskne -siozes-i-iminopEc

LT|ee 18-2981 - pli-tus H
r~ - - Q
e @ - o
w w (=] -
w o - L d
i i [

w !

Page 20

T T T

- 200 [ppm]




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Si-4, FT-IR
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Si-5, 'H CP-MAS NMR
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Si-5, 13C CP-MAS NMR
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Si-5, 29Si CP-MAS NMR
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TEM imaging of silver NPs grown on Si-2 modified silica in the absence of reducing agent
(14days).

Picture shot at d = 14 days

-
.
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HRTEM imaging of silver NPs grown on Si-3 modified silica in the absence of reducing
agent (14days).

Picture shot at d = 14 days
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HRTEM imaging of silver NPs grown on Si-3 modified silica in the absence of reducing agent (14days).

Picture shot at d = 14 days
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HRTEM imaging of silver NPs grown on Si-5 modified silica in the absence of reducing agent (14 days,
2/2).

Picture shot at d = 14 days
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EDX spectroscopy of silver NPs grown on Si-3 modified silica in the absence of reducing
agent.

At t= 18 hours
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EDX spectroscopy of silver NPs grown on Si-5 modified silica in the absence of reducing

agent.

At t= 18 hours
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HRTEM imaging of silver NPs grown on Si-2 modified silica in the presence of NaBHa.

(picture shot at T = 18 hours)
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HRTEM imaging of silver NPs grown on Si-5 modified silica in the presence of NaBHa.

(picture shot at T = 1 hour)
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(picture shot a T = 18 hours)
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HRTEM imaging of silver NPs grown on Si-5 modified silica in the presence of NaBHa.

(picture shot a T = 18 hours)
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EDX spectroscopy of silver NPs grown on Si-2 modified silica in the presence of NaBH,

At t= 18 hours
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EDX spectroscopy of silver NPs grown on Si-5 modified silica in the presence of NaBH,

At t= 18 hours
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Cristallographic analysis

Cristallographic data

h k | dJfA]

2Thetaldeg] | [%]

I = IV, RN TV RE I
TR S N U NE I NE Y
T R B R A
(SN = T R T = R

Ag Hexagonal

2,35040
2,03550
1,43930
1,22740
1,17520
1,01780
0,93400

38,262
44,473
64,714
77,745
81,910
98,371
111,123

100,0
45,1
22,3
22,1
6,1
2,6
7,9

Al 2Thetaldeg] | [%]

. h k I dJ
1100
2 0 0 2
31 01
4 1 0 2
5110
& 1 0 3
7 2 0 0
g 1 1 2
9 2 0 1

10 0 0 4
11 2 0 2
12 1 0 4
13 2 0 3
14 2 1 0

2,53740
2,39500
2,24230
1,74170
1,46500
1,35140
1,26870
1,24970
1,22640
1,19750
1,12110
1,08300
0,99330
0,95910
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35,345
37,523
40,184
52,497
63,445
69,501
74,768
76,106
77,820
80,070
26,801
90,676
101,700
106,864

25,1
27,8
100,0
13,0
12,5
13,3
1,7
12,5
2,6
1,7
1,9
1,7
3,7
1,1
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AgO Cubic
Mo.

=
-

d[A] 2Thetaldeg] | [%]
2,78050 32,167 100,0
2,40800 37,313 33,5
1,70270 53,795 32,4
1,45210 64,075 26,5
1,39030 67,291 5,6
1,20400 79,551 3,5
1,10490 88,400 7,9
1,07690 91,335 5,7
0,98310 103,172 6,2

W00 =~ L e W R
P W N W RN e
R I VR < T U R SO RTINS
| T s T = R e T (NS T = e T e TR =

Az tétragonal
No. h k | dJ[A] 2Thetaldeg]|[%]

1 1 0 1 546880 16,194 0,5
2 2 0 0 3,41650 26,060 0,2
31 1 2 331670 26,859 0,1
4 1 2 1 2,89760 30,834 1,2
5 1 0 3 2,77800 32,197 0,7
6 2 0 2 2,73440 32,724 100,0
7 2 2 0 241580 37,188 48,8
8 0 0 4 228050 39,483 20,3
9 3 0 1 220980 40,801 0,1
10 2 1 3 2,15540 41,879 0,5
11 2 2 2 2,13480 42,302 0,1
12 1 1 4 2,06230 43,865 0,1
13 1 3 2 1,95270 46,467 0,2
14 2 0 4 1,89680 47,921 0,1
15 2 3 1 1,85550 49,057 0,2
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Ag20 Cubic

No. h k | d[A] 2Thetaldeg] | [%]
1 1 1 0 3.34200 26.652 2.0
2 1 1 1 272900 32791 100.0
3 2 0 0 236200 38.067 28.0
4 2 1 1 192910 47.070 1.0
5 2 2 0 167090 34904 13.0
6 3 1 1 142500 65444 8.0
7 2 2 2 136420 6E.756 2.0
g 4 0 0 1.18150 81.380 1.0
9 3 3 1 108430 590.537 1.0
10 4 2 0 1.05680 93.588 1.0
11 4 2 2 096460 105.987 1.0
12 5 1 1 090950 115.763 1.0

Ag202 moneclinic

MNo. h k | d[A] 2Theta[deg] | []
1 1 0 0 558160 15.865 1.0
2 1 1 0 255440 30.227 2.0
3 0 1 1 250120 30.795 L0
4 2 0 0 279050 32.048 58.0
5 -1 1 1 276800 32.304 100.0
6 -1 0 2 270710 33.064 2.0
7 0 0 2 262080 34185 35.0
8 1 1 1 241480 37.204 90.0
9 -2 0 2 228380 39424 310
10 2 1 0 217800 41.424 1.0
11 -1 1 2 2.13680 42.261 1.0
12 0 1 2 209360 43.176 1.0
13 -2 1 2 1.91050 47.556 1.0
14 3 0 0 186110 48.899 1.0
15 1 1 2 182230 50.011 1.0
16 -3 0 2 1.79340 350.874 1.0
17 0 2 0 174140 52.507 7.0
18 -3 1 1 170030 53.877 20.0
13 2 0 2 167570 54734 100
20 0 2 1 1.65240 55.572 1.0
21 3 1 0 1.64120 55,984 1.0
22 -1 1 3 162140 56730 17.0
23 -2 2 1 1.48530 62.479 1.0
24 2 2 0 147760 62.841 10.0
25 3 1 1 1.45990 63.692 9.0
26 0 2 2 145050 64.154 8.0
27 -4 0 2 1.42230 65.584 3.0
28 1 1 3 1.40900 66.282 3.0
29 4 0 0 1.39550 67.007 110
30 -2 2 2 1.384%0 67.589 6.0
31 -2 0 4 1.35320 69.395 3.0
32 1 2 2 1.35010 69.577 1.0
33 0 0 4 1.31050 72,001 3.0
34 -1 2 3  1.261%90 75.241 5.0
35 2 2 2 1.20740 79.283 3.0
36 -4 0 4 1.14210 84.824 1.0
37 -1 3 1 1.12510 86416 2.0
38 -5 1 1 110560 88330 3.0
39 -4 2 2 110170 88724 3.0
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Ag203 orthorhombic

5.0
100.0
10.0
90.0
30.0
30.0
60.0
50.0

30.0
10.0
5.0
20.0
20.0
25.0
20.0
15.0
10.0
30.0
25.0
30.0
10.0
5.0
30.0
10.0
5.0

No. h k | d[A] 2Theta[deg]|[%]
1 2 2 0 4.06810 21.830
2 1 1 1 3.34200 26.652
3 4 0 0 3.21830 27.691
4 4 2 0 274150 32.637
5 3 1 1 269410 33.228
6 0 4 0 262330 34.152
7 1 3 1 248160 36.167
8 3 32 1 217830 41418
9 5 1 1 2.06530 43.798

10 4 4 0 2.03270 44.538
11 6 2 0 198580 45.648
12 5 3 1 1.80420 50.548
13 2 0 2 1.76120 51.873
14 3 5 1 1.675370 354.734
15 2 2 2 1.67020 54.929
16 7 1 1 1.62340 56.653
17 8 0 0 1.60860 57.222
18 8 2 0 153670 60.168

1 7 3 1 148620 62.437

20 2 4 2 146260 63.561

21 1 7 1 137920 67.906

22 8 4 0 137120 68.357

23 6 2 2 1.34630 65.802

24 9 1 1 1.32090 71.347

25 0 8 0 131100 71.989

26 7 5 1 1.29350 73.073

5.0
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Ag20 Hexagonal

Mo. h k | d[A] 2Theta[deg]|[%]
1 0 0 1 455100 17901 2.8
2 1 0 0 460530 19.257 18
3 1 0 1 337210 26410 0.6
4 1 1 0 265300 33.679 204
5 0 0 2 247550 36.259 229
6 -1 -1 1 2.34250 38.396 100.0
/i 2 0 0 230280 39.085 2.3
g 1 0 2 218050 41.375 1.2
9 2 0 1 208800 43298 0.1
10 -1 -1 2 1.81180 50.321 18.5
11 2 1 0 174070 52,530 0.3
12 2 0 2 1.68610 54368 0.6
13 0 0 2 1.65030 55.649 1.9
14 -2 -1 1 164220 55.947 3.4
15 3 0 0 1.53520 60.233 123
16 3 0 1 1.46630 633582 04
17 -2 -1 2 1.423%0 65501 0.2
18 -1 -1 3 140220 66.645 11.2
13 2 0 3 1.34140 70.094 0.1
20 2 2 0 1.32950 70.815 13
21 3 0 2 130470 72371 9.6
22 -2 -2 1 1.28400 73.729 7.6
23 3 1 0 127730 74180 0.5
24 -3 -1 1 123780 76.971 1.4
25 -2 -1 3 119760 80.062 0.8
2601 0 4 119530 &20.248 04
27 -2 -2 2 117130 82.241 2.3
28 4 0 0 115140 83982 0.4
2% -3 -1 2 113510 85472 0.6
30 3 0 3 112400 86.522 2.0
31 -1 -1 4 112210 86704 3.3
32 2 0 4 1.09020 89913 01
33 3 2 0 105660 93611 04
34 4 0 2 1.04400 95.095 0.7
35 -2 -2 3 103530 96.153 2.6
36 -3 -2 1 103330 96400 1.6
37 -3 -1 3 1.01010 99387 0.2
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Ag304 Monodinic
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XRD patterns
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322 L2500 143930
4:3°°1 % 122740
S TR Ll Y s 5 Ty
6 4 0 0 1,01780
L3534 5 0.93400

Ag(0)Si2

AH332-18h-x500000-007

2,35040.
2,03550 .
1,43930 °
1,22740°
1,17520 °
1,01780
0,93400
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Ag(0)Si2

AH332-18h-x500000-020

e

Distances Ag — cubic théoriques T 7 2,53740" 35,345

L2080 2,39500. 37,523

No. h k 1= diA 33250 2,24230 + 40,184
E § 74,10 2 1,74170 ‘52,497 " 13,0
111 1 235040 Ses' 1100 1465007 63,445 12,5
2 2 0 0 20350 6 1 0 3 135140 69,501 133
3 2 2 0 143930 7 2 00 126870 74,768 17
%410 1200 2201 1o TIE0 85
522 2 117520 10 0 0 4 119750 80070 17
6 4 0 0 1,0178 11 2 0 2 112110 86,801 19
7 3 3 1 093400 12 1 0 4 108300 90,676 17
13 2 0 3 099330 101,700 37
14 2 1 0 095910 106,864 1,1
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Ag(0)Si3

AH355-x800000-021

5
D, 112p.nm %
= ~ 0,1072 nm

sl

0,1042nm

0,1082 nm

+ Ag Hexagonal

Distances Ag — cubic théoriques :
'hafe d[A]l 2Theta[deg] I [%!

11 0 0 253740 35345 251
No. h k I d[A 2 0.0 2 239500 37523 27,8
111 1 235040 3 1 0 1 224230 40,184 1000
2 2 0 0 203550 410 2 174170 52,497 130
322 0 143930 5 1 1 0 146500 63,445 125
6 1 0 3 135140 69,501 13,3
4311 122740 7 2 0 0 126870 74768 1,7
ST A 7590 8 1 1 2 1,24970 76,106 12,5
6 4 0 0 1,01780 9 2 01 12240 77,820 86
7 33 1 093400 10 0 0 4 1,19750 80,070 1,7
1 2 0 2 1,12110 86801 19
12 1 0 4 1,08300 90676 1,7
13 2 0 3 099330 101,700 3,7
14 2 1 0 095910 106,864 1,1
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Ag(0)Si3
AH355-x600000-07

Distances Ag — cubic th_e'oriqués b

10 251
No. h k I dJA 500 278
111 1 235040 3-1 0 100,0
2 2 0 0 20350 . 410 2 130
3220 143930 T o 12
4 3 1 1 122740 72700 1"7
52 2 2 117520 8 1 1 2 .1,24970 76,106 12,5
6 4 0 0 10178 9 2:011,22640 77,820 86
7 3 3 1 093400 10 0 0 4 1,19750 80,070 177
& 11 2 0 2 1,12110 86,801 1,9

12 1 0 4 108300 90,676 17

13 2 0 3 0,99330 101,700 3,7

14 2 1 0 095910 106,864 1,1
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Ag(0)Si3
AH355-x800000-15

11,00

28,70 1

%3 480 40,184 mbq -
¥ Y o .

4 1 02 1,74170-52;497 713, .

5110 146500 6324

6.1'0 3 135140 fon g oy

7 2.0 0 1,26870; !

8 1.1 2 124970

92 0 1  1,22640

10 0 0.4 119750 &

1172 0 2 '112110"

12 1 0 4 1,08300

13 2 0 3 099330

14 2 1 0 095910
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Ag(0)Si3
AH355-x600000-17

AgO tétragonal .

No. h k | dTA]. 2Theta[deg] i

110 1 546880 16194 05 .

2 2 0 0 +3,41650' 26,060. . 02 -
3 11 2 331670 26859 - 01 ¥
4 1 2 1 289760 30834 .12 5,
5 1 0 3 277800 32197 07

6 2 0 2 273440 32,724 100,0

7 2 2 0 241580 37,188 488

8 0 0 4 228050 39,483 203

9 3 0 1 220980 40,801 0,11

10 2 1 3 215540 41,879 05

1 2 2 2 213480 42302 01

12 1 1 4 206230 43,865 01

13 1 3 2 195270 46467 02

14 2 0 4 189680 47,921 01

15 2 3 1 185550 49,057 0,2
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Ag(O)SiS Distances Ag - cubic

No. h k | dJA]

AH333-1h-x600000-0016

1 1 1 1 235040
2 2 000 2,03550
3 2 2 0 143930
4 3 1 1 1,22740
5222 As17520
6 4 0 0 1,01780
7 3 3 1 0,93400

0,123 nm
0,1362nm

0,1434 nm 0,1174 nm

0,123 nm 2
0,1368 nm

Ag(0)Si5

AH333-1h-x600000-0016

(izz)
(220)

(222)

(222) 3
(220)

(220) i
(222)

(222) 5
(220)

(222)
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Distances Ag - cubic

REIISIS No. h k | dJ[A]

1 11 1 235040

AH333-x600000-0012 2 200 203550
3220 1,43930

ity Tt 2 1,20740

R 117520

6 4 0 0 1,01780

787 31 70,93400

0,1016 nm 5
0,1234 nm

0,1162 nm

0,1192 nm

0,1134 nm

Ag(0)Si5

AH333-x600000-0012

(311)

(a00)

Fcc crystal in the [011] beam direction
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Ag(1)Si2
AH326B-1j-x800000-11
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Ag(11)Si2

AH326-14j-x800000-0017

Ag Cubic

h k | d[A] 2Theta[de

1111 235040
2 2 0 0 203550
3 2 2 0 1,43930
4 3 1 1 1,22740
5 22 2 117520
6 4 0 0 1,01780
7 3 3 1 093400

38,262
44,473
64,714
77,745
81,910
98,371
111,123

1[%)

100,0
45,1
223
22,1
6,1
2,6
79

Ag(11)Si2

AH326-14j-x600000-0014
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41375 - 12
43.298 01
50321 185
52.530" 0.3
54.368 0.6
55.649 1.9
55.947 34
60.233 129
63.382 0.4
65501 0.2
66.645 112
70.094 0.1
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——— Ag(Il)Si2

h k | d[A] 2Thetaldeg]I[%

111 1 235040 38262 1000

2 2 0 0 203550 44473 451 :

3 220 1,43930 64714 223 i) _ =
Hel o 4 AH326-14j-x600000-0015
5 22 2 1,752 81910 61

6 4 0 0 101780 98371 26

7 33 1 093400 111,123 79

Ag30 Hexagonal o
Al 2Th
4.95100

4.60550 19.257
3.37210 26.410
2.65900  33.679
2.47550 36.259
2.34250 38.396

1

o

1

o

2

1
2 0 0O 230280 39085 23
1 0 2 218050 41.375 12
2 0 1 208800 43.298 0.1
10 -1 -1 2 181180 50321 185
11 2 1 0 174070 52530 0.3
12 2 0 2 168610 54368 0.6
13 0 0 3 165030 55.649 19
14 -2 -1 1 164220 55947 34
15 3 0 153520 60.233 129
16 3 0 1 146630 63.382 04
17 -2 -1 2 142390 65501 02
18 -1 -1 3 140220 66.645 11.2
19 2 0 3 134140 70094 0.1
20 2 2 0 132950 70.815 13

Ag(11)Si5

AH324-14j-x500000-0015
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Ag(11)Si5

AH324-14j-x500000-0015
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MIC picture for E. coli

CMI Escherichia coli O157:H7

Si-1
Si-2
Si-5

A N
N &\ A
=¥ \‘:,/
»—-\

- - - 2
.\7 F OF \?J s \‘.-V

&/ (W (W
2 0 I

Si-2 Ag (0)

e - -

Si-3 Ag (Il)
Si-5 Ag (0)
Si-5 Ag (Il)

Ag acetate

Dilutions 1/2 174 18 116 1/32 1/64 1/128 1/256 1/512 1/1024 1/2048 1/4096

MBC picture for E. coli
CMB Escherichia coli O157:H7

Si-1
Si-2
Si-5
Si-2 Ag (0)
Si-3 Ag (II)
Si-5 Ag (0)
Si-5 Ag (II)

Ag acetate

Dilutions 1/2 174 1/8 1116 1/32 1/64 1/128 1/256 1/512 1/1024 1/2048 1/4096
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