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Figure S1. PDF curves calculated from various 16n6m_c models, optimized using different functionals and basis 

sets. (ECP) means that the effective core potential approximation has been applied, and (All) means that the all the 

electrons were considered. The thin black lines represent the differences from the top PDF curve, which is derived 

from the 16n6m_c model in the library, optimized using the M06-2X functional and def-TZVP basis set. 



Figure S2. Simulated X-ray scattering patterns with varying Debye-Waller factors applied. The Uiso values for all 

atoms were set at 0 (black lines) and 0.02 Å2 (red lines). 



Figure S3. Fitting parameters of all the PDF fitting curves for MAO-dried sample.



Figure S4. Histogram for Al-Al distance in selected molecular models. 



Figure S5. Typical fitting results for the PDF curve of the MAO-dried sample using large cage models. 



Figure S6. Comparison of PDF fitting results for MAO-dried sample using 8n4m_s and 8n5m_s, expressing the 

impact of Al-O ring structures. The two structures have a similar molecular weight (the difference is only a single 

TMAL molecule), but the raito of 4-membered rings and 6-membered rings were totally different. 8n4m is 

composed of ten 4-membered rings, and 8n5m is composed of two 4-membered rings and four 6-memebred rings. 



Figure S7. A typical four-membered aluminoxane ring (-Al-O-Al(Me)2-O-) formed by the chemisorption of a 

TMAL molecule to an edge of a sheet model. On the chemisorption, one of the methyl groups of TMAL migrates 

to a 3-coordinated Al site.



Figure S8. Comparison of PDF fitting results for MAO-dried sample using 16n6m_s and 16n0m_s. 



Table S1. Atomic configuration of 25n7m_s in xyz format.

241

O 13.0608 19.2477 13.6695

Al 11.3349 18.7431 13.4964

O 15.9393 19.0761 13.8711

Al 14.4609 18.2157 13.3248

Al 9.5769 17.0394 15.4107

O 11.2326 17.3073 14.6022

Al 12.6234 16.3983 15.297

O 14.1993 16.8456 14.5323

O 9.795 15.2325 15.7662

Al 8.9361 14.4585 17.1483

O 12.3792 14.6913 14.5683

Al 10.6008 14.2638 14.4873

O 15.1209 14.2863 13.6599

Al 13.4412 13.6665 13.5549

O 8.2989 12.894 16.4742

Al 9.0897 11.7372 15.3903

O 10.7178 12.5664 15.1365

Al 12.1638 11.7645 15.8052

O 13.5903 12.0006 14.5134

Al 15.5013 15.6315 14.8326

Al 17.0751 18.2001 14.9592

O 18.5037 19.1049 14.1825

O 20.9802 18.6921 14.6673

Al 19.9431 18.2211 13.2924

Al 22.2735 17.6139 15.2709

O 16.9503 16.5405 14.2662

Al 18.0426 15.9123 12.9666

O 19.677 16.4463 13.4394

Al 21.1506 15.3303 13.1649

O 22.3833 16.287 14.0361

Al 16.4025 13.4466 12.6708

O 17.9262 14.1555 13.3458

O 20.7372 13.8075 14.0238

Al 19.0785 13.5399 14.6388



Al 22.2015 12.7272 14.5662

O 16.3485 11.8422 13.4799

Al 17.9694 11.0175 13.2258

O 18.7953 11.7432 14.6535

Al 19.9293 10.812 15.72

O 21.4827 11.0799 14.8815

O 9.6246 10.2996 16.3167

O 12.0918 10.0467 15.2082

Al 10.6782 8.9955 15.6345

O 14.8806 9.751199 14.4765

Al 13.2468 10.1511 13.8615

Al 16.0527 8.460599 14.031

O 17.5743 9.3015 13.5324

O 19.9152 9.1092 15.1023

Al 18.678 8.124899 14.3721

Al 15.3789 11.4546 14.9226

C 9.8646 14.4021 18.8529

C 24.0165 18.5946 14.7219

H 10.1223 15.4068 19.1961

H 23.7435 19.3683 14.0016

H 24.0126 19.068 15.7107

H 25.0911 18.4197 14.6019

H 9.2376 13.9479 19.6233

H 10.7976 13.8396 18.8301

C 10.6263 18.5319 11.7003

H 11.0754 19.263 11.0235

H 10.8117 17.5458 11.2725

H 9.5472 18.6897 11.67

C 9.3783 18.033 17.0991

H 10.0644 18.8829 17.1285

H 8.3703 18.4464 17.1954

H 9.5769 17.4612 18.0084

C 14.3946 17.4903 11.517

C 16.7508 18.3204 16.8597

C 20.3943 18.8967 11.5392

C 12.6123 16.4349 17.2455

C 15.5319 14.9247 16.6341

C 17.6382 16.4613 11.1522



C 21.441 15.105 11.2548

C 9.6975 14.3766 12.7713

C 12.7995 13.2336 11.7807

C 16.1316 13.4178 10.749

C 18.9384 14.4099 16.3809

C 23.427 12.6333 13.0308

C 8.1267 11.2719 13.7706

C 12.6474 12.0336 17.6514

C 16.0503 11.5599 16.7337

C 18.7827 11.4123 11.5125

C 19.7157 11.0322 17.6328

C 10.1853 7.857599 14.1405

C 12.7341 9.7263 12.0579

C 15.2157 7.138501 12.8832

C 16.9761 7.595699 15.696

H 13.5768 16.7106 17.6727

H 11.8842 17.1618 17.6109

H 12.3294 15.4764 17.6841

H 15.7665 15.6957 17.3679

H 14.5845 14.4798 16.9392

H 16.2963 14.1585 16.7343

H 16.8579 19.3443 17.2185

H 15.7167 18.0306 17.0589

H 17.3925 17.6919 17.4786

H 18.5658 15.4338 16.2993

H 18.33 13.9134 17.1339

H 19.9506 14.4789 16.7883

H 13.0515 13.023 17.8668

H 11.7594 11.9109 18.2727

H 13.3797 11.3004 17.9949

H 16.0647 10.5528 17.1612

H 17.0718 11.9373 16.7724

H 15.4515 12.1761 17.4009

H 18.7938 10.5867 18.0111

H 20.5455 10.5399 18.147

H 19.719 12.0744 17.9532

H 17.8557 7.7583 16.3389

H 16.2129 8.049 16.3413



H 16.8048 6.519899 15.7065

H 15.0048 18.0324 10.794

H 14.7144 16.4475 11.4822

H 13.3668 17.5194 11.1435

H 21.3375 18.4542 11.2128

H 19.6569 18.6729 10.7691

H 20.541 19.9773 11.553

H 16.7607 16.0158 10.6911

H 17.4963 17.5422 11.0979

H 18.4977 16.2237 10.5195

H 20.5854 14.6145 10.7811

H 22.3074 14.478 11.0412

H 21.5916 16.0515 10.7325

H 10.0938 15.1917 12.162

H 9.765 13.4661 12.1764

H 8.6358 14.5896 12.9129

H 11.847 12.7041 11.796

H 12.6399 14.1429 11.1957

H 13.4985 12.6159 11.2167

H 15.7911 12.4308 10.425

H 15.3888 14.1399 10.407

H 17.0565 13.6197 10.2081

H 22.9578 12.1797 12.1536

H 23.8284 13.5954 12.7053

H 24.2985 12.0201 13.2819

H 7.3134 10.5729 13.9824

H 7.6782 12.1428 13.2909

H 8.7636 10.7907 13.0263

H 18.1845 11.0802 10.6635

H 19.005 12.4695 11.3631

H 19.7442 10.8987 11.4456

H 12.618 8.645099 11.9499

H 11.787 10.1838 11.7729

H 13.482 10.0437 11.3295

H 14.3379 6.6759 13.3422

H 14.8881 7.5648 11.9343

H 15.9027 6.3252 12.6432

H 9.2769 7.2867 14.3457



H 10.0074 8.4177 13.2204

H 10.9656 7.125 13.9149

Al 12.7146 20.7651 14.6127

C 10.5042 20.3919 14.4261

C 12.8853 22.4004 13.5633

C 13.2399 20.5941 16.4844

C 7.0833 15.3954 17.3268

Al 6.5361 13.362 16.6707

C 5.5956 13.6863 14.9931

C 5.7468 12.3783 18.1623

Al 9.2862 9.470401 17.904

C 9.8244 10.4166 19.5198

C 7.716 8.3217 17.8347

C 10.9539 7.940699 17.3553

C 19.1793 6.4464 13.5555

Al 21.7131 9.315299 14.412

C 22.9818 8.4045 15.5859

C 21.7116 8.9007 12.4926

C 22.8144 13.4109 16.3014

Al 24.1452 16.6581 13.6314

C 25.4304 15.5685 14.6163

C 24.4188 17.2083 11.7798

C 22.1325 17.1756 17.1552

Al 19.9041 20.0295 15.3186

C 20.3451 21.7002 14.4027

C 19.6578 19.9539 17.247

Al 17.1492 20.3571 13.3377

C 17.3322 20.5851 11.4159

C 16.9938 21.8772 14.5578

C 8.1879 17.3397 14.0499

H 12.4317 22.2969 12.5751

H 12.4089 23.2566 14.0475

H 13.9284 22.6797 13.4019

H 14.3271 20.5212 16.5762

H 12.9345 21.447 17.094

H 12.8253 19.6992 16.9557

H 20.0559 21.7284 13.3503

H 19.8918 22.5708 14.8791



H 21.4281 21.8496 14.4282

H 18.8349 20.5761 17.5998

H 19.5195 18.9564 17.6616

H 20.5626 20.364 17.7075

H 17.2053 19.6785 10.8234

H 16.5633 21.2889 11.0802

H 18.2892 21.0237 11.1303

H 15.9528 22.2123 14.5791

H 17.2602 21.6591 15.5949

H 17.595 22.7322 14.2488

H 8.4756 17.0487 13.0392

H 7.2966 16.7523 14.2926

H 7.8489 18.378 14.0022

H 10.1631 21.1062 13.6746

H 9.6198 19.8006 14.6907

H 10.6353 20.9523 15.36

H 6.8712 16.0461 16.4781

H 6.1182 15.2043 17.8116

H 7.5402 16.032 18.0921

H 5.2761 12.7515 14.5275

H 6.2022 14.2176 14.2578

H 4.6896 14.2782 15.1491

H 4.7847 12.7824 18.4851

H 5.5584 11.3376 17.886

H 6.3957 12.3546 19.041

H 9.3567 9.9585 20.3952

H 9.4989 11.4594 19.5033

H 10.8987 10.428 19.7031

H 7.5813 7.812601 16.8786

H 6.8052 8.900101 18.0144

H 7.7424 7.551 18.6093

H 10.5408 6.9444 17.1954

H 10.9107 8.110201 18.4371

H 12.0408 7.8621 17.2203

H 19.7667 6.6177 12.6513

H 18.3249 5.829899 13.275

H 19.8024 5.8473 14.2236

H 22.8357 8.6586 16.6377



H 22.914 7.316399 15.5034

H 24.0123 8.671201 15.3375

H 20.7633 9.0456 11.9706

H 22.4448 9.519001 11.9682

H 22.0056 7.8621 12.3237

H 23.1246 14.4561 16.2609

H 22.0599 13.3377 17.0907

H 23.6775 12.8376 16.6521

H 25.4259 14.5251 14.2965

H 25.2453 15.5628 15.6915

H 26.4489 15.9381 14.4687

H 24.3792 16.3533 11.1015

H 23.6745 17.9262 11.4288

H 25.3986 17.6712 11.6391

H 21.2277 16.6008 17.3679

H 22.0929 18.0663 17.7867

H 22.9725 16.5699 17.4987


