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Fig.1 FTIR spectra of PUF and PUF-NH,
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Fig.2 The SEM images: (a) PUF, (b) PUF-NH, and (c¢) PUF-NH, absorpted Au
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Fig. 3
(¢) PUF performance

(a) Adsorption capacity of Au( Il ) ions on PUF-NH, at various temperatures, and comparison of (b) PUF-NH, and
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#¢ 1 Langmuir, Freundlich 1 Dubinin MR {5285
Table 1 ~ Parameters of the Langmuir, Freundlich and Dubinin

isotherms for the adsorption of Au( Il )

MR AR 280 K 298 K 323K
Qax(mg/g) 98.94 95.99 78.45
K (L/mg) 0.05890 0.05532 0.03371
Langmuir
R? 0.9900 0.9912 0.9876
R, 0.0215 ~0.6334 0.0219 ~6424 0.0351 ~0.7511
K
(mg/g) 7.808 7.102 4.743
. (L/mg) 1/n
Freundlich n 2.021 2.001 1.954
R 0.9794 0.9720 0.9690
Qp-r(mg/g) 3.451 3.462 3.214
10 -2
B -8.703 ~10.494 -7.76
Dubinin ~ (mol*/J%)
E 2.390 2.175 2.538
R? 0.5200 0.5561 0.3716
CE‘/Q? = CE‘/QHIHX + l/KdeX (2>
2
InQ. =InQ, _, —Be (3)
1
logQ, =logK, + —logC, (4)
n
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Table 2 Analytical results of Au in certified reference materials
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Synthesis of Amino Polyurethane Foam and Its Application in Trace Gold
Enrichment in Geological Samples

WANG Hong-yue, LIU Yan-hong, XUE Ding-shuai”®
(Key Laboratory of Mineral Resources, Institute of Geology & Geophysics, Chinese Academy of Sciences, Beijing
100029, China)

Highlight
* Simple and fast SPE procedure was developed for the separation and preconcentration of Au( Il ) in geological
samples by using PUN-NH,.
* The kinetic and thermodynamic of the gold ions sorption on PUF-NH, was studied.

* The PUF-NH, adsorbent is suitable for large-scale analysis.

Abstract: The common method for the determination of Au
Scheme for the synthesis of PUF-NH,

in geological samples is by Atomic Absorption Spectrometry . 2l
. v R S Reflux, 3h T aZe SO
(AAS) and Inductively Coupled Plasma-Optical Emission m‘i(’ N ST N\ ,\’?ﬁ/‘ \
[ §%.4, © / Uy
Spectrometry (ICP-OES) after enrichment by polyurethane / \\\ 35?{'/ H / \\\ Ili}fr'o \,l

foam (PUF). Compared with activated carbon, PUF has a

LS
by — by
good selectivity but has a low absorption capacity. PUF —_—
loaded by different extraction agents or modified with

different functional groups can improve the absorption

capacity. PUF was treated with hydrochloric acid to prepare

PUF-NH,. Infrared Spectrum and Scanned Electron Microscope results show the peak of PUF-NH, shows obvious red
shift, and the amount of amino group increases obviously. Macromolecule of PUF-NH, shows obvious fracture. The
amino group after hydrolysis is reduced, which is easy to achieve in an oxide-reduction reaction with Au ions during
the absorption of Au to form Au nanoparticles. Modified PUF-NH, achieved absorption capacity of 96 mg/g, which is
an 8-fold improvement compared to PUF. Using PUF-NH, to enrich Au in geological samples, the samples were first
ashed and then digested by 50% aqua regia. Gold was determined by ICP-OES. The recovery by standard-addition
ranged from 95. 0% to 105. 0% and the detection limit was 0. 15 pg/g. The experimental results show that the
enrichment degree and analytical sensitivity are improved by using PUF-NH, , which is suitable for the determination
Au in low grade ores.

Key words: geological materials; gold; recovery; amino-PUF; Inductively Coupled Plasma-Optical Emission

Spectrometry
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