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The GL3000 type purification and separation system is a preparative high performance liquid chromatography separation systems.
It is constituted by the pump liquid delivery system, UV detector, preparative chromatography column system, fraction collector, and
control software system.

Its working principle is:

The mobile phase A and mobile phase B in containers are pumped respectively by pump A and B to delivery into system, and
mixed in the mixer.

Sample solution is transmitted by the injection pump C, that combine and load into it into the front end of chromatography column
(stationary phase).

The sample experiences continuous adsorption-desorption partition process between the two phases.

Since the various components of the sample solution have different distribution coefficients between the two phases, so they are
separated into individual components that flows out of the chromatography column without overlaping.

The component absorption value, when passing the UV detector that is set to the maximum UV absorption wavelength for the
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component, is converted into a digital signal continuously, and became workstation recorded chromatogram.
The Fraction collector will collect the desired sample component into specified container channel, according to the time position or
peak signal voltage setting.

BT : The chromatography instrument connection diagram is as follows:

BT ENERERE
[ RETHA [ AR

Mobile phase A A pumnp - E

|
Mixer
b =]

TEN4Es X BM A

Mobile phase B B pump

BoA e CHH

Sample solution C pump

EirEr R TRE

The chromatography instrument connection diagram

ey Bl EE T Ei

© g Control & Data Processing Workstation
z 8 T R

8 & Fraction collector

o 7| [ Esrmmes i
2 UV detector

3

ZMEERERRETEAR MO T - Overall system design drawings as follows:
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2. ZMIBHRETINEERME Design features and material of system components
21 EHAM  SEEBERFRH-_ESBABRERERANK, RtHa/MES 3000ml/min.
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Pump System: This pump system consists of three high-pressure liquid delivery pumps, designed with 3000ml / min maximum flow
rate.
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Pump system design diagram is as follows:
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Each pump is composed of 1 microprocessor control board, 2 motors, 2 screw drivers, 2 pump heads, 4 check valves, 1 panel, and 1
frame.

Pump head material that directly contact with the mobile phase is made of 316L stainless steel.

The check valve housing is made of 316L stainless steel, with valve core made of zirconium dioxide.
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The microprocessor control board is programmed to control the motor to drive the screw rotation, and the screw will drive to push

forward or pull backward the pump piston head movement.
A stroke of each piston is 12.86ml. The two pump heads move reciprocally in coordination enabling minimized fluid pulse.

The mobile phase is suctioned by the negative pressure generated by movement of the piston - with a polytetrafluoroethylene (PTFE)
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tube through the inlet check valve into the pump cavity, and then through the outlet check valve - pulled into pipelines linked to pump
head.
Due to the action of the check valve, the mobile phase flow into the system in one direction only.

The two pump heads push forward or pull backward alternately in coordination, so that the flow rate of the mobile phase is
particularly stable.

The column piston is sealed with high pressure oblique-line seal ring and low pressure polytetrafluoroethylene (PTFE) seal ring,
with the high pressure seal ring designed to tolerate 6000psi.
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System configuration: 3 sets of high pressure liquid delivery pump
Its working principle is:
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The mobile phase A and mobile phase B in containers are pumped respectively by pump A and B to delivery into system, and

mixed in the mixer.

Sample solution is transmitted by the injection pump C, that combine and load into it into the front end of chromatography column

(stationary phase).

The sample experiences continuous adsorption-desorption partition process between the two phases.

Since the various components of the sample solution have different distribution coefficients between the two phases, so they are

separated into individual components that flows out of the chromatography column without overlaping.

The component absorption value, when passing the UV detector that is set to the maximum UV absorption wavelength for the
component, is converted into a digital signal continuously, and became workstation recorded chromatogram.
The Fraction collector will collect the desired sample component into specified container channel, according to the time position or

peak signal voltage setting.

RAERETEA T

System design diagram is as follows:
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190-740nm wavelength range UV detector (wavelength can be set) with Deuterium and Tungsten lamps.
Flow cell specifications: 2.5 * 2.5, volume 0.049ml, made of quartz glass.
Design wavelength accuracy: = 1nm, microprocessor control, self-test(self diagnosis) performed for each turning on.

MBI T : System drawings as follows:
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2.3 HEDBEM : 300mm HiE DAC #iQB4EZRR.
Preparative chromatography column: a 300mm diameter DAC axial compression system.
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It is composed of a hydraulic cylinder, start-up motor, the column inlet piston, column cylinder,

sieve plate, distributer and body support.
The column, distributer and sieve plate are made of 316L stainless steel.

The sieve has a pore size of 2um - other parts are made of 304 stainless steel.

REIBERZARLE

B IRRETEETE

BRZEREDN PR, RNEDBETRAFEZERET.

DEIEREAR : P OREN  RNESINRENHELEN. FEDBEEARES 90bar
MECHMAREE - N, ROBMETEEAN —REERE, TREZESHA 60.
DEEEFTIEEARHBEE AL D HEE ; & 150mm.

BEDBEEMLNRE . D 2BEM ; 300mm.

ik
1M

t8EAT



Chengdu Gelai Precision Page number : 13/?7?
File name GL3000 chromatography System Design
Device HPLC purification system Type: GL3000 Alternative versions New
File code GELAI-0014-012 Execution Date
P
PR =\ p::fil -
: D #t
ZRBEASEREE NS
90
Pf= 60 (150 )2
300
=6 ( bar)
Installation:

Design and Calculation of Pressure:
P-Air: Compressed air pressure, the pressure required for packing column.

P-column: Column internal pressure - the column pressure expected to packing, 90 bar is specified.

N: Hydraulic pump gain, a performance constant of the column packing module, is 60 here.
D-Hydraulic cylinder: Hydraulic cylinder inner diameter of the column packing module, is 150mm here.
D-Column: Preparative chromatography column inner diameter, 300mm here.

The formula is :




Chengdu Gelai Precision Page number : 14/?7?

File name GL3000 chromatography System Design

Device HPLC purification system Type: GL3000 Alternative versions New
File code GELAI-0014-012 Execution Date
P-column
D-Hydr
P-Air: = N aulic
. ( _cylinder )2
D-Colu
mn
The P-Air for column packing is :
90
P-Air= 60 ( 150 )2
* 300
=6 ( bar)
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Align the homogenizer tank valve to the column cylinder - the open the valve to let the packing material to flow into the column
cylinder automatically.

Adjust the pressure regulating valve to a desired value °

Position the control valve in downward direction that will drive the chromatography column head downward by the linkage rod of the
column packing module -

The solvent rapidly passes through the sintered sheets at both the inlet and outlet portions of the column -
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2.4 BEIEB Y UESS : Automatic fraction collector
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The Automatic fraction collector is all-digital design. The signal data processing is completed by the microprocessor, with the
processed data transmitted by RS232 interface to PC (or a Master module) that records component peaks and to realize
sophisticated collections.

The equipment is implemented with 12 flow outlet channels, one normally open, and other freely switchable for different collection
bottles.

The material of the valve that may contact with the sample is of 316L stainless steel, and the support and the shell is made of 304#
stainless steel.

Net weight: 7.5kg, Dimensions: 420mm * 330mm * 175mm

ZMmERETEUW T - System design diagram is as follows:
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