
USAXS Flow Cell

• Co-dispersed nano-particulate suspensions
• Carbon nanotube morphology (with Smalley)
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DSM_Qvec

DSM_Int   'S57_Ludox/R700 slow initial'  Units:  cm-1
DSM_Int   'S63_250ul acid Ludox/R700 slow'  Units:  cm-1
DSM_Int   'S69_500ul acid Ludox/R700 slow'  Units:  cm-1
DSM_Int   'S75_750ul acid Ludox/R700 slow'  Units:  cm-1
DSM_Int   'S81_875ul acid Ludox/R700 slow'  Units:  cm-1
DSM_Int   'S93_1125ul acid Ludox/R700 slow'  Units:  cm-1
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DSM_Qvec

DSM_Int   'S146_starting R700'  Units:  cm-1
DSM_Int   'S30_100ul acid R700 fast'  Units:  cm-1
DSM_Int   'S36_200ul acid R700 fast'  Units:  cm-1
DSM_Int   'S42_250ul acid R700 fast'  Units:  cm-1
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DSM_Qvec

DSM_Int   'S40_15.0 RPM ludox 2wtPct 22-20'  Units:  cm-1
DSM_Int   'S57_50ul acid ludox titration'  Units:  cm-1
DSM_Int   'S63_150ul acid ludox titration'  Units:  cm-1
DSM_Int   'S69_300ul acid ludox titration'  Units:  cm-1
DSM_Int   'S76_500ul acid ludox titration'  Units:  cm-1
DSM_Int   'S82_700ul acid ludox titration'  Units:  cm-1
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DSM_Qvec

DSM_Int   'S53_starting GELTECH'  Units:  cm-1
DSM_Int   'S59_375ul acid GELTECH'  Units:  cm-1
DSM_Int   'S65_750ul acid GELTECH'  Units:  cm-1
DSM_Int   'S71_1125ul acid GELTECH'  Units:  cm-1
DSM_Int   'S77_1500ul acid GELTECH'  Units:  cm-1
DSM_Int   'S83_2000ul acid GELTECH'  Units:  cm-1
DSM_Int   'S89_2500ul acid GELTECH'  Units:  cm-1

pH 9.3 – pH 3.8

0.5% vol. Ludox /
0.1% vol. R700

pH 9.3 – pH 8.7

0.9% vol. Ludox
(SiO2)

pH 9.2 – pH 3.9

0.1% vol. R700
(TiO2)

0.9% vol. GelTech
(SiO2)

Flow Cell:
Preliminary

Data

pH 8.8 – pH 3.3



…boron nitride nanotube morphology (with NASA).
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Carbon Nanotubes in 
Flowing SDS Suspension

pH 6.04, initial
pH 2.04, acidified
pH 7.84, 
return to base

Diameter (A)

7 nm, 
0.032 %

11 nm, 
0.030 %

76 nm, 
0.004 %

14 nm, 
0.019 %

52 nm, 
0.005 %

0.01

0.1

1

10

100

1000

104

0.0001 0.001 0.01 0.1 1

Slit-Smeared USAXS Data for 
Carbon Nanotubes in Flowing SDS

pH 6.04
fit
pH 2.04
fit
pH 6.84
fit
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Desmeared USAXS Data for 
R700 TiO

2
 / Ludox SiO

2
 Co-Dispersion

Data for pH 3.8

MaxEnt Fit
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R700 TiO
2
 / Ludox SiO

2
 in

Flowing Aqueous Suspension

pH 3.77

Diameter (A)

27 nm, 
0.423 % vol., silica
when normalized

150 nm - 400 nm, 
0.099 % vol., titania

...depletion effects 
in nano-composite 
assemblies.


