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Photosynthesis of DNAN within Zinc Nitrate-containing Deep Eutectic Solvent
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Abstract. Ag/g-C;N, photocatalyst was synthesized using self-made zinc nitrate-containing deep eutectic solvent (nitro-DES)
as nitrating agent. Utilizing the Ag/g-C;N, as photocatalyst, dinitroanisole (DNAN) was successfully synthesized from the ni-
tration of anisole under a mild and non-acidic process. The photocatalyst Ag/g-CsN, was characterized using X-ray powder dif-
fraction (XRD) . ultraviolet-visible diffuse reflectance spectroscopy (UV-vis DRS) , infrared spectroscopy (IR), scanning elec-
tron microscopy (SEM) , transmission electron microscopy (TEM) and energy-dispersive X-ray spectroscopy (EDX) analysis.
The photocatalytic nitration mechanism of dinitroanisole (DNAN) was predicted. Results show that a low-melting, transparent and polar
nitro-DES can be formed spontaneously, which is composed of zinc nitrate and choline chloride in equimolar proportions. It can be not
only favored for the absorption and propagation of visible-light but also serve as a nitro source in the nitration reaction. The doping of
noble metals is observed to remarkably improve the photocatalytic efficiency of C;N, . Using xenon lamp to simulate the sunlight irradia-
tion, the conversion of anisole to DNAN is above 90 % within a period of 3h at a temperature of 55 C . The inhibition experiments
suggest that the mechanism of photo-driven nitration can be involved with the nitroxyl radicals.
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Fig. 1T "HNMR and IR spectra of Zn(NO;),-DES

P 1 AT, T H NMR B BRAE I 7E 3.09.3. 40,
3.77 F1'5.35ppm &b, KOG I A R B 2 iR Y a
~d PR . SORYE IR S5, A AN Ak 24 RRAE a0
T :3430cm” BB IE T T IR 43 O—H i 4 Ik
g,1632cm R T EEE CNT (CHy), FRiEIE,
1478 F1 703 cm™ " [y ¢ iE 0§ 23 5 A )& T C—H i
WAl 3R sh A O—H i A & il ' 3, 3000 ~
2800 cm "t 3T 55 04 XoF R BB B 43 - C—H B X FR
FAE X R 45 PR 35 . 1305.952 F1 830 cm™ " [ R A1E
WA JE T 82> 79 C—O 4545 .C—O 25 ih
Pzl LA Ko C—C il 4 41 3 1 A B2 AR 7D ARk 06 B
1E 1760,1380 1 1045cm ™", 43 57 J& —N=—0 Ay 4F
TEHR Bl NO; 1 XS R 1 HE X #4464 51
2.2 Ag/g-GN, REAFINAR SRR

2 f Ag/g-CN, JBfEAE T Y XRD 1% 18, 2%
JCPDS:87-1526 ] XRD i [&] , 78 27. 8" [ 55 117 5 06 %o
BF -GNy B0 0 2) 5h i F5 4 . J& T )2 8] 3 B 45
.78 Ag/g-CNy B SR PR BT 12,7 /91
P 6T -GNy 19 (1.0 0) g 1A J& T il 18] 45 44

HEFT® B 5% JCPDS. 04-0783 1 XRD i &, 1
38.1°.44.2°.64. 4" F1 77. 4" o 43 A (4 705 569 06 L 4R IR
X T Ag QKR (11 1).(200),.(220)FI3
TOSE ", RPN IR Ag/g-CGN IR A6
AL .

intensity/(10%a.u.)

2|0 20 6IO 80
20/(°)
B2 Ag/g-CNs SERELFIR XRD i
Fig.2  XRD patterns of Ag/g-C;N, photocatalyst
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Fig.3 SEM and TEM images of Ag/g-C;N, photocatalyst
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Table 1 Synthesis of DNAN from anisole by photocatalytic nitration
row m(catalyst)/mg V(DES)/mL T/C t/h  vyield/ %
1 0 5 55 3 41.2
2 10 5 55 3 79.4
3 20 5 55 3 93.5
4 30 5 55 3 81.6

5 20 0 55 3 0

6 20 2.5 55 3 68.7
7 20 7.5 55 3 95.9
8 20 5 25 3 57.2
9 20 5 85 3 83.3
10 20 5 55 5 94.3
11 20 5 55 8 87.8
12 20 5 55 3 35.6°
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1006.835 f1 743 cm™ "&E 5 ScEk [ 1 14H A .
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