Flow rate calculation
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d, = column diameter
L = column length Example: on 30 m column, 100 pm ID, an inlet
p; = inlet pressure gauge is set to 800 kPa, and outlet of column is
P, = outlet pressure assumed 101 kPa, t,, =100s at 100°C
U, = outlet linear velocity

Example: on 30 m column, 100 um ID, an inlet gauge
is set to 800 kPa, and outlet of column is assumed 101
kPa, t, =100 s, 100 °C

Then p,=901 kPa and p,=101 kPa
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F, =Au,=——==""——"—"_"-=0.014cm’/s = 0.86ml / min ==
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- 208 F. outlet flow rate
=—2F =—-0.86=0.69ml/min
2 F, actual flow rate (affected by temperature)
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Injection Volume

= Volume Injected is Typically 0.1-3pL (liquid)
= The injected volume is limited by the volume of solvent as a
vapor phase.

Salvent expansion volwmes.

Expansion Volume in pl.
al various column head pressures

volume of vapor >

Solvent Density (p/ml.) MW Spsig Hipsip 1 5psig
| | then volume of Heplan: .68 Lo 210 174 145
injector results in Hexane .66 86 3 196 163
backflash (system Pentang 063 12 250 224 186
contamination) Tolume 047 92 303 242 201
Ethyl acelale 0.0 58 a8 26l 217

Chlarafonm 149 1o 400 an 266

Miethylene chlori da 1.33 85 SO0 309 332

Methanol n.79 12 792 a9 525

HO LO0 I8 1774 1418 179

The expansion volumes were detarmined using a 1L.0pL injection volume, o 230% C injection port tem-
perature, and a headpressure of 3, 10, or 15psig (commen operating pressures Tor 20m columns hay-
ing [0s of 053, 032, or 0.25mm, respectively). For 2ul injections, double the expansion volumes,

B
Vapor volume
Number of moles in injected volume
m dv _ :
n= = M = mass, MW = molecular weight, d = density
MW MW
hexane
Volume of the vapor n= 0.66g/mL -10 *mL =8.75 -10 ~®mol
86 g / mol
v _MRT _ n-831T

p p, +101325

8.75-10 °-8.31- (273 + 250) s
s V = =2.46-107"m*® = 0.246mL
1 psi = 6894 Pa 5-6894 +101325




How about acetonitrile

5 psii

d=0.8 g/mL; MW =41

no0.8g/mL -10 °*mL
419 / mol

=1.95 .10 *mol

=5
¢ 1.95-10 -8.31- (200 + 250) — 0565mL
5-6894 +101325

200°C \

-5
250°C |y 195-10° 831(250+250) _ . o
5-6894+101325

300°C |y _ 195107 -8.31-(300+ 250)
5-6894 +101325

=0.685mL

4 mm id, liner, L=7 cm V = zr2L = 3.14.(0.2)2.7~0.9mL

http://www.chem.agilent.com/cag/main.html#flowcalc205

Solvent Yapor Yolume Calculator E'

Approximate vapor
volume[ul]: 792 ul
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