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Overall Library Success Rate : 88%
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Reactor Heating Rate Validation
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Mixing with Diluent
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Sampling “Heart Cuts” from the Flowing Segments

Injecting onto HPLC
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KI + KIO3 + NaH2BO3

H+ Fast mixing
No local excess of acid

Poor mixing
Local excess of acid

I3-

from fast
redox chemistry

(monitor at 353 nm)

H3BO3
from ultrafast

acid-base chemistry
(colorless)

Mixing Test from Competing Fast and Ultrafast Chemistries*

*Guichardon Chem. Eng. Sci. 2000, 55, 4245
Ehrfeld et al Ind. Eng. Chem. Res. 1999, 38, 1075

smaller
signal =
better
mixing
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Primary flow

UV/vis
detection
at 353 nm

injection loop

union

narrow
mixing
tube
(50 cm)

Syringe movement for
mixing flow independent
of primary flow

iodate

acid

300 uL segment, 0.030" id Tee, 50 cm mixing tube (variable id a and flow rate),
0.030" ss injection loop, 250 ul/min main flow 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

1290 1310 1330 1350 1370 1390 1410 t (s)

A
U

 (
35

3 
nm

)

Slightly better mixing 
from 0.030" id tube at 15 uL/s

Poor and uneven mixing 
from 0.030" id tube at 10 uL/s
(Laminar flow)

Good even mixing 
from 0.020" id tube at 15 uL/s
(closer to turbulent regime)

300 mL
segments



tortuous path
static mixer

UV/vis
detection
at 353 nm

union
narrow
mixing
tube

iodate

acid

0.040” ss loop
union

UV/vis
detection
at 353 nm

iodate

acid

0.040” ss loop

Comparison of Narrow Tube and Static Mixers



Comparison of Narrow Tube and Static Mixers
0.010" tube mixer compared with ASI mixers, 10 to 20ul/s velocity, 0.040" ss loop, no valve inline
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Tortuous path static mixer (ASI)
25 uL, 10 uL/s
10 uL, 10 uL/s

Tube mixer (0.010" id x 50 cm)
10 uL/s
15 uL/s
20 uL/s (favored)

300 mL segments, faster mixing flow gives narrower segment here because measured before primary flow



Mixing Technology Comparison using Iodate Test System
Lower Absorbance = Better Mixing
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