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a b s t r a c t

Metal-organic frameworks (MOFs) are a fascinating class of highly porous materials composed of metal
ions/clusters and organic linkers, which promise great potential in numerous fields. Recently, the use of
MOFs as luminescent sensors has been extensively explored due to their unique crystallinity, tunable
porosity and structural diversity. In this review, we intend to highlight some of recent studies in this
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active research area and update the database of various luminescent MOF-based sensors on the basis of
different sensing targets including ions, organic molecules, and gases, and temperature.

� 2017 Published by Elsevier B.V.
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1. Introduction

Luminescent materials have long held a strong fascination for
scientists and lay people alike. They are those materials that
release energy in terms of, other than thermal radiation, light upon
excitation by outside stimulus, such as X-rays, electron beams, UV
light, or even mechanical phenomenon [1,2]. The key to spark
luminescence of the materials, hence, is to block non-radiative
pathways, and this is often involved with building rigid scaffolding
and preventing molecular vibrations through material architecture
[3]. Recently, luminescent materials have gained much attention
for their use as chemical sensing agents or in the realm of biomed-
ical science [4]. The main advantage of luminescent materials over
other transduction ones is that they can quickly and easily give a
colorimetric response to stimuli. Additionally, luminescent materi-
als can be used in conjunction with spectrophotometers, allowing
the identification of the sensed material based on the characteristic
absorption and emission shifts [5].

As a viable luminescent sensor, several requirements need to be
satisfied. First, the material needs to respond to an analyte in a
given area. The capability of trapping analyte molecules to a
desired local concentration would contribute to high sensitivity.
Secondly, an excellent sensor should be insensitive towards possi-
ble undesired luminescent quenching, which could be induced by
testing environments. Moreover, chemical and physical stability
are also required so that efficient testing can be performed in
extreme environments.

Metal-organic frameworks (MOFs), also known as porous coor-
dination polymers (PCPs), are an emerging class of crystalline por-
ous materials, which have received considerable attention in the
past decades [6]. They have been proven successful in many appli-
cations, including gas storage [7] and separation [8], heteroge-
neous catalysis [9], light harvesting and chemical sensing [6,10],
as well as drug delivery and bioimaging [11]. Among numerous
reported luminescent materials, luminescent MOFs (LMOFs) have

recently bloomed out as potential chemical sensors due to their
easily induced luminescence, diverse advantages in structural
and functional components, and various detecting mechanisms.

1.1. Origins of luminescence

With the inherent hybrid nature, luminescence of MOFs can
arise from either organic linkers or metal ions (Scheme 1).
Linker-centered luminescence is the most common type, which
includes three subtypes: linker emission, ligand-to-metal charge
transfer (LMTC) and metal-to-ligand charge transfer (MLCT).
Fluorescent linkers generally contain aromatic or p-conjugated
backbones in many reported LMOFs, which give linker emission
upon irradiation [12]. MLCT can be seen in MOFs composed of

Scheme 1. Representation of possible emission modes in MOFs. Inorganic SBUs,
blue spheres; Organic linkers, red cylinders; Guest chromophores, yellow sphere
inside.
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