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Goal : Run typical, coupled 0:20 scan of dropcast Ti,C, MXene synthesis product to
confirm successful synthesis

Procedure :

Sample preparation

e Dropcast bulk concentration product suspensions from each synthesis run in [Experiment]
Optimisation of MXene Synthesis - Execution of Plackett-Burman Screening Design on to
zero-background holders (ZBH) made of oriented single-crystal silicon and ensure
coverage of area 10 x 10 mm.

e For runs #4-12, measurements were started before all solvent (water) had evaporated

 For all runs, measurements were also taken once the dropcast suspension dried and all
solvent evaporated

Instrument set-up

Geometry Bragg-Brentano
. SmartLab (In-plane)with 10 Z cradle and
Goniometer
xy-20mm attachment
Detector HyPix 3000(H)
X-ray source Copper
Radiation K;;= 0.154059 nm, K,= 0.154441 nm, K, ratio

0.4970, K, = 0.139225 nm

CBO parallel beam, 5 ° Soller, 1 mm incident

Incident beam optics slit and 10 mm length limiting slit

20 mm receiving slit, 5 ° Soller, 38.5 mm

Diffracted beam optics sty alf 72

20 start:finish:step / ° 3:100:0.02

Dwell time / s 1.32

PDF generated with elabftw, a free and open source lab notebook

File generated on 11-11-2022 at 15:57


https://frankel-elab.manchester.ac.uk/experiments.php?mode=view&id=63
https://frankel-elab.manchester.ac.uk/experiments.php?mode=view&id=63
https://www.elabftw.net

XRD analysis of dropcast MXene suspensions -
Rigaku

Date: 2021-03-22

Tags: Training XRD Synthesis Optimisation Rigaku

Created by: James Bird 2/10
Results :

/R;n Condition | Filename

1 Dry Dry_Ti3C2xaq_Run1_20210420

2 Dry Dry_Ti3C2xaq_Run2_20210420

3 Dry Dry_Ti3C2xaq_Run3_20210420

4 Dry PB_5mmSS_10mmDS_Ti3C2Tx_aq_DRY_ISImm_5mmSS_20210322

5 Dry PB_5mmSS_10mmDS_Ti3C2Tx_aq_5_Dry_ISImm_5mmSS_20210322

6 Dry PB_5mmSS_10mmDS_Ti3C2Tx_aq_6_Dry_ISImm_5mmSS_20210322

7 Dry PB_5mmSS_10mmDS_SynthOpt_Dropcast_Run7_Dry_IS1Imm_5mmSS_20210329

8 Dry PB_5mmSS_10mmDS_TiC2Tx_aqt_Dropcast_Run82_Dry_ISI1mm_5mmSS_20210329
9 Dry PB_5mmSS_10mmDS_Ti3C2Tx_aq_Dropcast_Run9_Dry_IS1mm_5mmSS_20210330
10 | Dry PB_5mmSS_10mmDS_Ti3C2Tx_aq_Dropcast_Run10_Dry_ISImm_5mmSS_20210330
11 | Dry PB_5mmSS_10mmDS_SynthOpt_Dropcast_Run11_Dry_ISImm_5mmSS_20210329
12 | Dry PB_5mmSS_10mmDS_SynthOpt_Dropcast_Run12_Dry_ISImm_5mmSS_20210329
13 | Dry Dry_Ti3C2xaq_Run13_20210420

14 | Dry Dry_Ti3C2xaq_Run14_20210420

15 | Dry Dry_Ti3C2xaq_Run15_20210420

16 |Dry Dry_Ti3C2xaq_Run16_20210420

4 Wet PB_5mmSS_10mmDS_Ti3C2Tx_aqg_IS1mm_5mmSS_20210322

5 Wet PB_5mmSS_10mmDS_Ti3C2Tx_aq_5_WET_ISImm_5mmSS_20210322

6 Wet PB_5mmSS_10mmDS_Ti3C2Tx_aq_6_Wet_ISImm_5mmSS_20210322

7 Wet PB_5mmSS_10mmDS_SynthOpt_Dropcast_Run7_Wet_IS1mm_5mmSS_20210329

8 Wet PB_5mmSS_10mmDS_TiC2Tx_aqt_Dropcast_Run82_Wet_ISImm_5mmSS_20210329
9 Wet PB_5mmSS_10mmDS_Ti3C2Tx_aq_Dropcast_Run9_Wet_IS1mm_5mmSS_20210330
10 | Wet PB_5mmSS_10mmDS_Ti3C2Tx_aq_Dropcast_Run10_Wet_ISImm_5mmSS_20210330
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11 |[Wet PB_5mmSS_10mmDS_SynthOpt_Dropcast_Run11l_Wet_ISImm_5mmSS_20210329
12 | Wet PB_5mmSS_10mmDS_SynthOpt_Dropcast_Run12_Wet_ISImm_5mmSS_20210329

Files suffixed with _Theta_2-Theta.txt contain xy columnar data of 20 vs intensity,
.ras files are raw outputs from the diffractometer and .png are images of the
plotted data.

Conclusions:

These diffraction patterns were primarily collected as qualitative proof of
successful (partial) Ti,C, MXene synthesis from Ti,AlC,, which is confirmed in all
instances to various degrees by the varying intensity/area peaks assigned to Ti,C,
or Ti,AIC, diffracting planes . The still wet dropcast product suspension plots are
largely uninformative and unremarkable, although in many instances it is evident
that the suspension has dried throughout the duration of the 105 minute
measurement - indicated by perfectly overlapping plots at higher angles. The
unremarkable conclusion to draw is that nanoparticles in suspension need time to
settle into ordered diffracting domains as solvent evaporates, or material presence
will be dominantly indicated by an amorphous background.

Attached files

Run4_DropcastXRD.png
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Run5_DropcastXRD.png
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sha256: bc146a929e4ff78789d6164d697f7dbc1a18956de8b11b5f8e3f792a108c1e90

Run8_DropcastXRD.png
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PB_5mmSS_10mmDS_Ti3C2Tx_aq_6_Wet_ISImm_5mmSS_20210322.ras
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PB_5mmSS_10mmDS_Ti3C2Tx_aq_6_Dry_ISImm_5mmSS_20210322.ras
sha256: dbde33019628b690fd2ad319805ac07032349fb8147d0b60abedb1273a840d4d

PB_5mmSS_10mmDS_Ti3C2Tx_aq_Dropcast_Run9_Dry_IS1mm_5mmSS_20210330.ras
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PB_5mmSS_10mmDS_Ti3C2Tx_aq_Dropcast_Run9_Wet_ISImm_5mmSS_20210330.ras
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PB_5mmSS_10mmDS_Ti3C2Tx_aq_Dropcast_Run10_Dry_ISImm_5mmSS_20210330.ras
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PB_5mmSS_10mmDS_Ti3C2Tx_aq_Dropcast_Run10_Wet_ISImm_5mmSS_20210330.ras
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PB_5mmSS_10mmDS_Ti3C2Tx_aq_DRY_ISImm_5mmSS_20210322.ras
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Dry_Ti3C2Txaq_Run13_20210420.ras
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Dry_Ti3C2Txaq_Run14_20210420.ras
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PB_5mmSS_10mmDS_SynthOpt_Dropcast_Run7_Wet_IS1mm_5mmSS_20210329.ras
sha256: 96aef9967d8cd5ab77e995%e2e2506d0ca2feef2c5¢c9af537ebb35c43037a622

PB_5mmSS_10mmDS_SynthOpt_Dropcast_Run11_Dry_ISImm_5mmSS_20210329.ras
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sha256: 48e25b541c7cb1575b42484986a6ba74add4b71b5b519846bb20b16d3372874b

PB_5mmSS_10mmDS_Ti3C2Tx_aq_6_Wet_ISImm_5mmSS_20210322_Theta_2-Theta.txt
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Theta.txt
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