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Design of a KNN-BZT Ceramic with High Energy Storage Properties and Transmittance under Low Electric

Fields Zhonghua Dai, Fanbo Zhang, Muhammad Nasir Rafiq,Chenxi Liu, Xin Wang, Shuitao Gu,* ... The

sintering process of KNN ceramic is relatively harsh, resulting in low energy storage characteristics of
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For dielectric capacitors, energy storage characteristics includes recoverable energy density (W rec), total

energy storage density (W), and energy storage efficiency (i), is calculated by such formulas [26], [34], [35]:

(2) W = ? 0 P max E d P (3) W rec = ? P r P max E d P (4) i = W rec W &#215; 100 % here P max, P r and E

are the maximum ...

Meanwhile, the x = 0.175 samples also achieved a high recoverable energy storage density of 3.71 J/cm 3

under the breakdown electric field of 360 kV/cm. The designed KNN-based dielectric materials were expected

to be applicable to the energy storage capacitor with standed high operating temperature.

This study presents the synthesis of KNN ceramic structural, dielectric, impedance, and energy storage

behavior using the solid-state reaction method. Preliminary structural studies were conducted using X-ray

diffraction and Raman spectroscopy at room temperature. The results indicate that KNN exhibits

orthorhombic symmetry based on the XRD ...

Here, Bi (Li 0.5 Nb 0.5)O 3 (BLN) was chosen to modify the (K 0.5 Na 0.5)NbO 3 (KNN)-based ceramics to

optimize the optical transmittance and energy storage characteristics simultaneously. On the one hand, the

grain ...

The optimum energy storage properties can be attained at x = 0.35, accompanied by energy efficiency of

84.87%, a promising energy storage density of 2.3 J/cm3 and good temperature stability of ...

Fig. 3, Fig. 4 show the morphologies and grain size distribution of the BSZT-KNN-based nanoceramics with

different nano-additives respectively. The densities of the "BT + ST" series, "BST" series, "BT" series and

"ST" series are 5.323 g/cm 3, 5.309 g/cm 3, 5.590 g/cm 3 and 5.141 g/cm 3, respectively.The relative densities

of the samples exceed 0.96, and the ...

a The dielectric behaviour of KNN-Bi,Sb,Zr (multi-element doped KNN) ceramic over a temperature range of

130-700 K. b The dielectric and c piezoelectric properties of the multi-elements and ...

Request PDF | Adjusting the Energy-Storage Characteristics of 0.95NaNbO 3 -0.05Bi(Mg 0.5 Sn 0.5 )O 3

Ceramics by Doping Linear Perovskite Materials | Passive electronic components are an ...

It indicates that the BZZ completely diffused into the KNN lattice and form a solid solution with KNN
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ceramic. The previous studies have confirmed that pure KNN ceramics at room temperature have an

orthonormal phase structure, with a characteristic peak near 45&#176; for (202) and (020). ... To further study

the energy storage characteristics of 0 ...

The transparency is up to 69.27% in the near-infrared region (1344 nm) and the energy storage density is 2.16

J/cm 3 under 170 kV/cm. Moreover, the 0.90KNN-0.10BZT ceramic exhibits a power density ( PD) of 17.50

MW/cm 3 and the stored energy can be discharged in 1.60 ms at 140 kV/cm.

In the early 21st century, Saito et al. reported a (K 0.5 Na 0.5)NbO 3-based (KNN-based) ceramic with a

piezoelectric coefficient up to 416 pC/N [9].Since then, researchers have focused on a thorough analysis of the

structure and properties of KNN-based ceramics [10], [11], [12].Furthermore, increasing attention has been

paid to the energy storage and optical ...

Next-generation advanced high/pulsed power capacitors rely heavily on dielectric ceramics with high energy

storage performance. However, thus far, the huge challenge of realizing ultrahigh ...

Superior energy storage performance was achieved in the 0.7BST-0.3KNN ceramics with a breakdown

strength (E b) of 510 kV/cm, a recoverable energy storage density (W rec) of 4.10 J/cm 3, and an energy

storage efficiency (i) of 80 %, which was fairly stable over the temperature range of 30-100 &#176;C. Since

multiple cations with different valence ...

It should be noted that energy losses inevitably occur in the energy conversion process involved in

piezoelectric energy harvesting [2].To better evaluate the energy harvesting ability of piezoelectric materials,

in the 33-mode PEHs, Priya combines the off-resonance and on-resonance conditions, giving a dimensionless

figure of merit (DFOM) [11]: (1) DFOM = d 33 &#183; g ...

Lead-free piezoelectric ceramics gained an increased attention due to their high piezoelectric properties

combined with the absence of lead and other potentially hazardous elements. In this work, we used a unimorph

cantilever beam arrangement to study piezoelectric energy harvesting in pristine K0.5Na0.5NbO3 (KNN) and

Fe2O3 modified KNN (KNFN) ...

This study demonstrates a strategy for constructing the phase boundary with MPB feature, settling the problem

of temperature instability in (K, Na)NbO 3 -based ceramics. Piezoceramics can achieve the conversion of

mechanical energy and electrical energy, endowing electromechanical devices with the function of energy

conversion.

The comparisons of energy storage characteristics of BNBSTC + K 8 N 8 ceramics and other BNT-based

ceramics are exhibited in Table 2. In order to further evaluate the work stability in various environments, the

energy storage properties of BNBSTC + K 8 N 8 ceramics at different frequency, ...
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The W rec and i values of dielectric energy storage ceramics can be calculated via the polarization-electric

field (P-E) loop according to the equations below: W tal = ? 0 P max E d P W rec = ? P r P max E d P i = W

rec W tal &#215; 100 % where P max, P r, and E represent maximum polarization, remnant polarization, and

applied electric field, respectively. Based on the ...

Semantic Scholar extracted view of &quot;Amelioration on energy storage performance of KNN-based

transparent ceramics by optimizing the polarization and breakdown strength&quot; by C. Li et al. ...

Simultaneous Improvement of Energy Storage Characteristics and Temperature Stability in

K0.5Na0.5NbO3-Based Ceramics via LiF Modification. Qifan Chen ...

In this study, a design strategy is proposed to optimize the energy storage characteristics and transparency of

ceramics by introducing nanodomains, increasing the band gap energy and reducing the grain size.

Dielectric capacitors have become indispensable energy storage devices in many fields due to their fast

charging and discharging, high power density, and long lifespan. 1 The practical applications of current

dielectric ceramic capacitors in sophisticated electronic components and cutting-edge pulsed power systems

have been significantly hindered by their ...

Based on the polarization-electric (P-E) curves, the vital parameters of evaluating energy storage properties

can be computed by the following equations [10]: (1) W = ? 0 P m a x E d P, (2) W r e c = ? P r P m a x E d P,

(3) i = W r e c W &#215; 100 %. where W and W rec stand for the total energy storage density during the

charging procedure ...

In summary, ultra-high temperature stability and piezoelectric coefficient were achieved in the 3T ceramics.

Both the T/O phase local distortion associated with the O-T ...

Moreover, the ceramic also has some features for energy storage. Er-doped

0.91(K0.5Na0.5)NbO3-0.09Sr(Mg0.5Ta0.5)O3 transparent fluorescent ceramics were prepared according to

the traditional solid-phase method. ... to improve luminescence characteristics to a greater extent, it is

necessary to get closer to the rule of rare-earth doping . Up ...

DOI: 10.1016/j.jallcom.2023.173199 Corpus ID: 266339467; Novel lead-free KNN-based ceramic with giant

energy storage density, ultra-high efficiency and excellent thermal stability via relaxor strategy

The addition of KNN can obviously improve energy storage performance (ESP). At 255 kV cm -1, x = 0.2

produced excellent ESP with recoverable energy storage density (W rec), amazingly normalized response (x),

efficiency (i) and maximum polarization (P max) are 3.38 J cm -3, 132.55 J kV -1 m -2, 85.4 %, and 45.76 mC

cm -2 ...

Here, Bi(Li 0.5 Nb 0.5)O 3 (BLN) was chosen to modify the (K 0.5 Na 0.5)NbO 3 (KNN)-based ceramics to
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optimize the optical transmittance and energy storage characteristics simultaneously. On the one hand, the

grain ...

The newly developed ceramic, (1-x) KNN-xBSZ, exhibited remarkable performance characteristics, including

an energy storage density of 4.13 J/cm 3, a recoverable energy storage density of 2.95 J/cm 3 at a low electric

field of 245 kV/cm, and an energy storage efficiency of 84 %.Additionally, at 700 nm, the

0.875KNN-0.125BSZ sample displayed a ...

A high effective energy-storage density (Wrec) ~ 1.234 J/cm&#179; with efficiency (i) ~ 74.7% are acquired

at 90 kV/cm. The energy-storage performance is revealed an excellent fatigue resistant ...
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