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a PAMAM

1 mM HCI

pH

1 G-0.5 (COONa),
;b pH

1mM

2.3

50 mL

35



2 LDH

2.32 Zn-Al  NO; LDH 6
6 G0.5 (COOK), pH
FTIR 2.8 LDH
3400-3600 cm™ 450-900 cm™ 1616 cm™

1,-NO;~ 1385 cm™t

1 pH 10.0: 1,-COO™ (1583 cm™) I 1541cm™ ;pH
7.0: -CH 2924 2852 cm™* | 1645cm™  1,-COO™ (1581 cm™)
Il 1541 cm™  w®-COO™ (1414 cm™) &CH 876
742cm™ ;pHS5.5: | 1641cm™  1-COO™ (1579 cm™)
I 1535cm™  ©-COO™ (1414 cm™) oCH 877
742cm™  pH10.0 6
pH 70 55
6
6 pH 10.0
6 pH XRD
2.9 XRD 3 pH
10.0 1.56 nm
OH LDH 0.76 nm
¥ pH 70 55
0.89 nm 3.2 nm 6
FTIR
6
pH 10.0 pH
OH" pH 7.0

5.5
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29242852

Transmittance / a.u.

3433

w
00}
o
—
[

4000 2000 1600 1200 800 400
Wave number / cm™1

2.8 6 G0.5 (COOK), pH
FTIR a Zn-Al  NO; LDH; b pH10.0; ¢
pH7.0; d pH55
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LDH

Intensity / a.u.

10 20 30 40 50 60 70 4 8 12 16
20 (CuKal) / ° 20 (CuKa) / ©
2.9 6 G0.5 (COOK), pH
XRD A B

a Zn-Al NO; LDH; b pH10.0; ¢ pH7.0; d pH55
NO; LDH; o :OH LDH; 6
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UV-vis 2.10
500 nm m T
11
500 nm pH 7.0
>55>10.0 pH 7.0
XRD 2.9¢ d pH7.0 55
6
XRD pH 5.5 > 7.0
UV-vis
6
CHN 2.2
pH 7.0 > 5.5 > 10.0 pH 7.0
6 CHN
6
XRD CHN
6 CHN
LDH 2.11
6 T
pH 10.0
2.11a pH 7.0
9.5
2.11b
6 pH 2.12a
pH 6
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2 LDH

pKa2 = 8.8 pl =6.7 pPKa1 = 4.5 pKa
pl = (PKaz + pKa)/2
6 2.12b
6
231 1
3
2.7a pH

6 6

i -2 -1

ii pH 8.8 3

3
pH 6.7
pH
6 i -1 +0
iii +0
+0
+1 ii iii
HCI 18 19 mL
\Y
+2
pH 10.0 -2

-1 pH 7.0 -1 +0
pH 5.5 +0
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>
®
~
@
0
-
©
O
| -
o)
2
<
Wavelength / nm
2.10 6 G0.5 (COOK), pH
UV-vis
2.2 6 G0.5 (COOK), pH
CHN
mass%
pH
C H N
=2 034 256 286
10.0 149 255 218
7.0 2451 474 184
5.5 134 498 324
2 Zn-Al NO; LDH
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2 LDH

(@)

I &= A
"" by {)- 1.56 nm

= M

(b)
i &= A

3.3 Nnm
KB LY B M
2.11 6 a pH10.0
b pH7.0 55
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(a) 18 mL 19 mL
11 — T
10 ’ sEfs ()
9 y
8 &1 (i
PHIZ 1l
5 7 {
6 CEIE QD)
5
4 | _ ] s v
0O 10 20 30 40 50 60
1 mM HCI/ mL
(b) s (D) s G
PK,, = 8.8 ol =6.7
©
) Te | e ¢
_o  — +0
....................................................... 7
satel (i) 8815 Giv)
pl=6.7 PKy = 4.5
4
£0 o +1
2.12 a 6 GO0.5 (COOK), 1 mM 50 mL
1 mM HCI pH ;b pH 6
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233 Zn-Al NOs; LDH 9
FTIR 2.13
LDH 3400-3600 cm ™ 450-900 cm™*
1616 cm™t 1-NO3;~  1385cm™
1 pH 10.0: V-CH 2974 2833 cm™

| 1645cm™  1-COO™ (1558 cm™) w-COO™ (1415 cm™)
OCH 874 744cm™ ;pH7.00 NH 3070cm™  wCH
2925 2843 cm™ | 1647 cm™  1e-COO™ (1577 cm™)
Il 1543cm™  ®-COO™ (1419cm™) »CO 1182cm™
&CH 872 742cm™ ;pH5.5 »NH 3072cm™  -CH 2929
2854 cm™ | 1647 cm™*  1-COO™ (1577 cm™) I
1531cm™  w®-COO™ (1423c¢m™) wCO 1180 cm™
OCH 874 744 cm™  pH 10.0 7.0 5.5

9 pH 10.0
1-NO3~ 1385 cm™?

pH NO;~ OH~
XRD 2.14 XRD
3
0.89 nm

pH 10.0: 1.95 nm pH 7.0: 2.12 nm pH 5.5: 2.23 nm
pH10.0 7.0 OH LDH
0.76 nm ¥ FTIR

pH NO3 9
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Fund Fund
‘n 3 ‘»
c S c
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I I 1 1 ] I
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XRD A B
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pH55 e : NO; LDH; o :0OH LDH
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UV-vis 2.15
2.3.2 500 nm m 7
11
500 nm pH 5.5 >
7.0>10.0
9 CHN 2.3
pH5.5>7.0>10.0
pH 9
LDH 2.16
9 T
9
9 pH 2.17a
pH 9
PKaz = 9.8 pKypp =72 pl=55
pKa = 3.7 pKa pl = (pKaz + pKa)/2
9
2.17b 9
2.3.1 2.3.2
3 G0.0
2.3.2 2.7a pH
9
9 i -4 -3
i pH 9.8 3
G0.0 3
3 Gl.0
i -3 -1
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2 LDH

iii pH 7.2 3
G1.0
pH 5.5 pH
9 ii
-1 +0 i ii
HCI 100 50 mL
v +0
+0
+3 v
+3
pH 10.0 -4
-3 pH 7.0 -1
+0 pH 5.5
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—oH 5.5
------ pH 7.0

— pH 10.0
-—=- NO;ELDH

Absorbance / a.u.

500 600 700
Wavelength / nm

2.15 9 G1.5(COOK), pH
UV-vis

2.3 9 GL1.5 (COOK), pH
CHN

mass%
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C H N

=2 034 256 2.86
10.0 1769 414  3.09
7.0 1990 420 4.38

5.5 2190 431 4093

2 Zn-Al  NO; LDH
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0 100 200 300
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(b) e 5 e
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ee e e 1
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sa1g i) 8z Gv) f8ig (v)
pl=55 pl=55 PK.1 =37
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° }.ﬁ >’ }f > ;44’
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o — S0 () () :
~1 +0 +0 +3 0 +3
2.17 a 9 G1.5(COOK), 1mM 50 mL
1 mM HCI pH ;b pH 9
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2 LDH

2.4
24.1
231 23.2 2.3.3 PAMAM
LDH pH
pH
LDH
pH
<0 =0
20-22
PAMAM
LDH
LDH
LDH
PAMAM
+0
NO3™
PAMAM
20-22 LDH
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Tt
pH
1 pH XRD
2.5b-d LDH FTIR
2.4b-d V3-N03_
NOs 9
pH 5.5 XRD 2.14d
LDH FTIR 2.13d
V3-N03_ NOg_
CBNMR
23
NOs
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Ceo 24
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