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By: Pan, Gongpei; Guan, Hua; Chen, Xin; Ouyang, Dehua; Lv, Huiping; He, Zhengiang

Assignee: Nanjing University of Science and Technology, Peop. Rep. China

The firework compn. comprises oxidant | (modified barium nitrate) 7.8-11.4, oxidant 11 (potassium perchlorate) 2.9-5.2,
combustible agent | (sulfur powder) 3-4, combustible agent Il (aluminum powder) 2-3, and additive (expanded pearlite
powder) 1.6-2.5 wt. parts. The modified barium nitrate is prepd. by performing recrystn. expansion of barium nitrate
with inorg. foaming agent, and activating with thermal decompn. catalyst. The inorg. foaming agent includes carbonate,
bicarbonate, oxalate or ammonium salt. The thermal decompn. catalyst is transition metal oxide, including cobalt oxide,
cuprous oxide, nickel oxide, silver oxide or ferric oxide. The invention reduces usage amt. of aluminum powder and

potassium perchlorate, to thereby lower firework cost.
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Functionalized gold surface-enhanced raman scattering substrate for rapid and

ultra-sensitive detection of anionic species in the environment
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Abstract ?
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Method for determining presence of e.g. perchlorate in e.g. ground water, involves binding
surface-enhanced Raman scattering reagent to nitrate, measuring intensity of Raman
scattering signal, and determining amount of nitrate

Original Title

7

Functionalized gold surface-enhanced raman scattering substrate for rapid and
ultra-sensitive detection of anionic species in the environment

Abstract

?

This invention relates to the development of a new Raman enhancing reagent and a
surface-enhanced Raman scattering (SERS) method for rapid and ultra-sensitive detection
and 1dentification of perchlorate (Cl1O: ) and other anions such as technetium (TcO: ),
uranium and nitrate in environmental samples. The method involves the synthesis of
controlled gold nanoparticles which are modified with amine functional groups such as
2-(dimethylamino)ethanethiol and N,N,N-trimethylaminethiol. These functionalized Au
nanoparticles were found to be reactive with perchlorate and other anions and can be used
to detect these anions by Raman spectroscopy at ultra low concentrations in complex
environmental matrices. This invention overcomes the limitations of currently-available
analytical techniques by offering an inexpensive, rapid, ultra-sensitive, and real-time
identification and detection of perchlorate and other anions. The technique is not only
sensitive but also highly specific because of the unique Raman vibrational bands of
perchlorate and other anions.

First Claim

7

1. A method for determining the presence or amount of perchlorate and nitrate in a test
sample comprising:

e providing a test sample having an amount of perchlorate and including nitrate;

e adding a SERS reagent to said test sample, wherein said SERS reagent comprises:

e a metal nanoparticle having a surface; and

e a functional group, wherein said surface of said nanoparticle i1s modified by said
wherein said surface 18 modified by said functional group, and wherein said
functional group provides a positive charge to said surface;



e allowing said SERS reagent to bind to said perchlorate;

e measuring the intensity of the Raman scattering signal;

e determining the presence or amount of said perchlorate;

e allowing said SERS reagent to bind to said nitrate;

e measuring the intensity of the Raman scattering signal; and
e determining the presence or amount of said nitrate.
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Method for determining presence of e.g. perchlorate in e.g. ground water, involves binding
surface-enhanced Raman scattering reagent to nitrate, measuring intensity of Raman
scattering signal, and determining amount of nitrate

Original Title

2

Functionalized gold surface-enhanced raman scattering substrate for rapid and
ultra-sensitive detection of anionic species in the environment

Abstract

T

This invention relates to the development of a new Raman enhancing reagent and a
surface-enhanced Raman scattering (SERS) method for rapid and ultra-sensitive detection
and 1dentification of perchlorate (C1O: ) and other anions such as technetium (TcO: ),
uranium and nitrate in environmental samples. The method involves the synthesis of
controlled gold nanoparticles which are modified with amine functional groups such as
2-(dimethylamino)ethanethiol and N,N,N-trimethylaminethiol. These functionalized Au
nanoparticles were found to be reactive with perchlorate and other anions and can be used
to detect these anions by Raman spectroscopy at ultra low concentrations in complex
environmental matrices. This invention overcomes the limitations of currently-available
analytical techniques by offering an inexpensive, rapid, ultra-sensitive, and real-time
1identification and detection of perchlorate and other anions. The technique is not only
sensitive but also highly specific because of the unique Raman vibrational bands of
perchlorate and other anions.

First Claim

?

1. A method for determining the presence or amount of perchlorate and nitrate in a test



sample comprising:

e providing a test sample having an amount of perchlorate and including nitrate;

e adding a SERS reagent to said test sample, wherein said SERS reagent comprises:

e ametal nanoparticle having a surface; and

e a functional group, wherein said surface of said nanoparticle 1s modified by said
wherein said surface 1s modified by said functional group, and wherein said
functional group provides a positive charge to said surface;

o allowing said SERS reagent to bind to said perchlorate;

e measuring the intensity of the Raman scattering signal;

e determining the presence or amount of said perchlorate;

o allowing said SERS reagent to bind to said nitrate;

e measuring the intensity of the Raman scattering signal; and

e determining the presence or amount of said nitrate.
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