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Fig. S1. SEM images of four different cloth segments, A: polyester twill, B: polyester plain, C: low-weight cotton twill, D: high-weight cotton twill.
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Fig. S2. Photographs of polyester twill segments: (a) before particle deposition; (b) after a surface dust load of 13.9 g/m2 had been deposited.
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Fig. S3. Microscope images of the polyester twill on which ATD had been deposited, at four different surface dust loads.
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Fig. S4. Residual particles along the mid vertical line after a strike: (a) relative light intensity along the mid vertical line from top to bottom; (b) tensile elongation rate along the mid vertical line from top to bottom.
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Fig. S5. Test rig to detach adhered particles from cloth segments by centrifugal rotation: (a) schematic; (b) photograph.
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Fig. S6. Images of particles captured by pieces of black tape during the centrifugal operation, cloth A: polyester twill, B: polyester plain, C: low-weight cotton twill, D: high-weight cotton twill.



Fig. S7. Percentage of falling (detaching) particles after the cloth had been slowly pressed with the rod under different initial surface dust loads.
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Fig. S8. Residual particle mass within the cloth segment for various strike strengths with two different initial surface dust loads.


Table S1
Four different cloth segments for experimental tests.
	Segement ID
	Material
	Textile type
	Threads per inch
	Weight 

	A
	Polyester
	Twill
	74×46
	240 g/m2

	B
	Polyester
	Plain
	75×75
	200 g/m2

	C
	Cotton
	Twill
	70×40
	240 g/m2

	D
	Cotton
	Twill
	60×34
	450 g/m2





Table S2
Success rates in capturing detached particles under different centrifugal accelerations.
	Centrifugal acceleration（m/s2）
	Cloth A
	Cloth B
	Cloth C
	Cloth D

	87.7
	0/5
	0/5
	0/5
	0/5

	116.0
	0/5
	1/5
	0/5
	0/5

	137.1
	1/5
	2/5
	0/5
	0/5

	172.0
	3/5
	3/5
	0/5
	0/5

	184.5
	4/5
	4/5
	0/5
	0/5

	197.4
	5/5
	5/5
	1/5
	0/5

	224.6
	5/5
	5/5
	2/5
	1/5

	238.8
	5/5
	5/5
	4/5
	3/5

	253.5
	5/5
	5/5
	5/5
	4/5

	268.7
	5/5
	5/5
	5/5
	5/5


Note: Cloth A: polyester twill, B: polyester plain, C: low-weight cotton twill, D: high-weight cotton twill.

Video S1
Visualization of induced turbulent airflow

Video S2
Visualization of dynamic particle detachment
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Relative light intensity

0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	34	36	38	40	42	44	46	48	50	52	54	56	58	60	62	64	66	68	70	72	74	76	78	80	82	84	86	88	90	92	94	96	98	0.25	0.25	0.25	0.25	0.25	0.25	0.25	0.25	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.35000000000000031	0.35000000000000031	0.35000000000000031	0.4	0.4	0.4	0.125	0.125	0.125	0.125	0.125	0.125	0.125	0.125	0.125	0.125	0.125	0.4	0.4	0.4	0.4	0.35000000000000031	0.35000000000000031	0.35000000000000031	0.35000000000000031	0.35000000000000031	0.35000000000000031	0.30000000000000032	0.30000000000000032	0.25	0.25	0.25	0.25	0.25	0.25	0.25	Vertical line of the cloth (mm)

Tensile elongation

重力占掉落的比例	
2.86	5.7980000000000125	7.5	10.7	12.1	13.9	3.8461538461307845E-3	1.6040013797861383E-2	4.7506666666666704E-2	6.3266355140186928E-2	7.4190082644628563E-2	9.8417266187051267E-2	Initial surface dust load (g/m2)

 Falling particle percentage

多层颗粒	
4	6	9	12	16	20	25	0.96144186871563153	0.80342821932388475	0.46247350878994914	0.2775718647011044	0.25768595195638166	0.18813193789620369	0.11868995714725847	单层颗粒	
4	6	9	12	16	20	25	0.25709722222222214	0.25399814814814803	0.24581296296296398	0.24002685185185191	0.2343203703703704	0.21496018518518681	0.16930092592592588	Impact strength (J/m2)

Residual particle mass (g)
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