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Installation
Tubing and connectors

Stainless steel tubing of 1/16 in od and

0.172 mm id or 0.17 mmid is recommended

for column connections of analytical columns,
and 0.5 mm id for 25 mm preparative columns.
Connecting tubing lengths between columns,
detectors and injection volumes should be
minimized to avoid excessive dead volume which
will diminish system performance. Column
connections should be made using compatible
1/16 in nuts and ferrules. The compatibility of
column connectors is illustrated in Figure 1.
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Figure 1. Compatible connectors

The distance “X" for the standard column end
fitting is 0.090 in and a minimum male nut length
of 0.210in is required. Examples of compatible
fittings are Parker and Swagelok. Some

fittings from other manufacturers may not be
compatible, for example, Waters and Rheodyne.
If unsure, please contact Agilent Technologies.

Column connection

Connect the GPC column in the eluent flow
direction indicated and tighten the 1/16 in nut
and ferrule using wrenches on the 1/16 in nut
and the actual end fitting.

It is recommended that several drops of eluent
have been pumped before the column outlet

is connected to another column or detector to
clean out the end fitting of any particulate matter
which may be present.

To avoid loosening the end fittings and causing
leaks, wrenches must be used on the end fitting
adjacent to the connecting nut and NOT on the

column barrel or the opposite end fitting,

see Figure 2.
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Figure 2. Do not use wrenches on the flats



Eluent Flow Rate

For conventional GPC columns using 7.5 and 7.8
mm id columns, 1.0 mL/min is an optimum flow
rate for most separations. When column id is
increased or decreased, the volumetric flow rate
should be adjusted accordingly in order to give
an equivalent linear velocity through the column.

The recommended flow rates are given in

Table 1, however, in order to avoid excessively
high pressures, higher viscosity eluents should
be used at reduced flow rates or elevated
temperature. Flow rates should be changed
progressively and pressure pulses limited. At no
time should the maximum operating pressure of
the column be exceeded (see Table 4).

Table 1. Recommended flow rate

Column Typical flow rates Recommended flow
(mL/min) rate (mL/min)

2.1 mm id 0.04 - 0.1 0.06

4.6 mmid 0.2-0.5 0.3

7.5&7.8 0.5-1.5 1.0

mm id

10 mm id 2.0-5.0 2.0

25 mm id 5.0 - 20.0 10.0

Sample Preparation and Injection

If maximum resolution and expected column
lifetime are to be achieved, care must be taken in
sample preparation.

To avoid blockage of the column frits, sample
filtration is recommended (0.5 — 2.0 ym porosity
depending on MW). A guard column will further
protect the columns with little detrimental effect
on performance.

Optimum sample volumes and concentrations
are best determined for each type of analysis
and are dependent on sample MW. Broad
distribution polymer can generally be injected at
higher concentrations than lower polydispersity
samples. Overloading will not damage the
column, but distorted peaks and therefore
spurious results will be obtained.

Excessive injector loop volume can contribute
to band broadening and reduce system
performance, particularly with high efficiency or
narrow bore columns. Agilent’s injection volume
recommendations are shown in Table 2.

Table 2. Injection volume recommendations

Column Recommended Recommended
concentration (%) injection (pL) per

column

2.1 mm id 0.01-0.2 02-2

4.6 mmid 0.01-0.2 1-20%

7.5&7.8mmid 0.05-0.5 20 — 50%*

10 mm id 0.05-0.5 20

25 mm id 0.5-5.0 500 - 2,000

* PL Multisolvent, MesoPore and ResiPore are 1 — 10 pL.
** P Multisolvent, MesoPore and ResiPore are 10 — 20 (L,
PL Rapide/PL Rapide Aqua are 20 pL



All eluents should be of high purity and should be
filtered and degassed prior to use.

GPC columns can be transferred to other
eluents. When transferring to another eluent,
miscibility and viscosity of the new eluent are of
primary consideration. See Figure 3 for 7.5 mm
id columns. For other id columns, apply the flow
rate shown in Table 1.

When heating or cooling columns in high
viscosity eluents (for example, TCB, NMP,

DMF) a low solvent flow rate must always be
maintained. Typically, 0.2 mL/min for 7.5 mm id
and 0.1 mL/min for 4.6 mm id should be used
prior to raising the temperature, see Figure 3.

Organic GPC columns are compatible with

an extensive range of organic solvents

ranging in polarity from perfluoroalkanes to
dimethylformamide. Mixed organic solvent
systems can also be used, but water should not
be used except at concentrations less than 10%
by volume in a miscible organic eluent. Columns
are normally supplied in ethylbenzene unless
otherwise stated, and can be flushed directly
from ethylbenzene to THF at 0.5 mL/min.
Unstabilized THF (for example, HPLC grade) is
not recommended as an eluent due to the attack
of peroxide on the gels.

Aqueous/polar GPC columns are normally
supplied in water containing 0.02% sodium azide.
Buffered eluent systems within the pH range

2 =10 (of high and low ionic strength) may be
used, with no detrimental effect on the column.
When transferring from one eluent to another
the compatibility and solubility of any salts or
additives must be checked to prevent on-column
precipitation which would irreversibly damage
the column. PolarGel columns are compatible
with an extensive range of organic solvents and
with agueous based eluents. Mixed organic
solvent systems can be used, assuming full
miscibility of the components. The only organic
solvent which is recommended for use with the
PL aquagel-OH and PL Rapide Aqua columns is
methanol (up to 50% by volume).

PL Multisolvent columns are supplied in
stabilized THF, and may be transferred directly
to organic solvents, or to pure water and then
to buffer. Unstabilized THF (for example, HPLC
grade) is not recommended as an eluent due
to the attack of peroxide on the gels. Buffered
eluents within the pH range 2 — 8.5 (of high
and low ionic strength) may be used. When
transferring from one eluent to another the
compatibility and solubility of any salts or
additives must be checked to prevent on-column
precipitation which would irreversibly damage
the column. Polar organic solvents, such as
DMF, DMSO, or DMAc are not recommended as
eluents.



Organic columns (PLgel; PlusPore; PL Rapide)

Column supplied in ethylbenzene

Transfer to

low viscosity
solvents e.g.
THF, Chloroform,
Dichloromethane

Transfer

to medium
viscosity
solvents e.g.
Toluene, DMF,
DMSO, HFIP

Transfer to
high viscosity
solvents e.g.
TCB, m-Cresol,
NMP

Flush column
with acetone at
0.5 mL/min for 2
column volumes

Flush column
with acetone at
0.5 mL/min for 2
column volumes

Set column oven
to 50 °C, flow at
0.1 mL/min

Flush with new
eluent at

0.5 mL/min for 2
column volumes

Flush with new
eluent at

0.2 mL/min for 2
column volumes

Flush column
direct with new
eluent** at 50 °C
at 0.1 mL/min for
2 column volumes

Increase column
temperature to
30-40°C*as
required for
analysis at
1°C/min

Increase column
temperature to
50-80 °C* as
required for
analysis at
1°C/min

Increase column
temperature to
100 - 220 °C*

as required for
analysis at
1°C/min

Operate column
in new eluent at
required flow rate

Operate column
in new eluent at
required flow rate

Operate column
in new eluent at
required flow rate

*Always ensure operating temperature is at least 10 °C below
boiling point of solvent. **Always ensure miscibility. If unsure,
use acetone at room temperature.

Aqueous & Polar columns

(PolarGel, PL aquagel-OH, PL Rapide Aqua)

Column supplied in water containing 0.02% NaN,

Transfer to
aqueous e.g.
Water, Buffer

Transfer to polar
organic** e.g.
DMSO, DMF

Transfer to
mixed solvent
systems e.g.
Water/THF*,
Water/methanol*

Flush column with
pure water at

1.0 mL/min for 2
column volumes

Flush column
with pure water at
1.0 mL/min for 2
column volumes

Flush column
with pure water at
1.0 mL/min for 2
column volumes

Flush with new
buffer at

1.0 mL/min for 2
column volumes

Flush with
acetone at 0.5
mL/min for 2
column volumes

Flush with new,
premixed

eluent at

0.2 mL/min for 2
column volumes

Increase column
temperature*

as required for
analysis at
1°C/min

Flush with new
eluent at

0.2 mL/min for 2
column volumes

Increase column
temperature*

as required for
analysis at
1°C/min

Operate column
in new eluent at
required flow rate

Increase column
temperature to
50-80°C*as
required for
analysis at
1°C/min

Operate column
in new eluent at
required flow rate

Operate column
in new eluent at
required flow rate

*Always ensure operating temperature is at least 10 °C below
boiling point of solvent. ** Polargel only

Multisolvent columns (PL Multisolvent)

Column supplied in THF containing 0.015% BHT

Transfer to aqueous e.g.

Water, Buffer

Transfer to organic e.g.

Chloroform*
Dichloromethane**

Flush column with pure water
at 1.0 mL/min for 2 column

Flush with new eluent at
0.5 mL/min for 2 column

volumes volumes

Increase column
temperature as required for
analysis at 1 °C/min

Flush with new buffer at
1.0 mL/min for 2 column
volumes

Increase column temperature
as required for analysis at
1°C/min

Operate column in new
eluent at required flow rate

Operate column in new eluent
at required flow rate

*Always ensure operating temperature is at least 10 °C below
boiling point of solvent

Figure 3. Eluent transfer guide



Column Testing and Specifications

Every column is supplied with a test certificate
indicating the test conditions and the column
performance. Measurements of column
performance are described below:

" 2
Efficiency (1/2 ht) N=554| L 1,
(Plates/m) Wo

B 2
Efficiency (58) N =25 t L
(Plates/m) .W55]

Symmetry a/b

Where 1" is the peak elution time, “W1/2" is the
peak width at half peak height, “W5c" is the peak
width at 4.4% of peak height, “L" is the column
length in meters and “a” and "b” are the peak
widths either side of the perpendicular measured
at 10% of peak height.

Column efficiency is dependent on many
experimental factors (system dead volume,
eluent, flow rate, test probe, temperature, and

so forth) and test results may differ from those
quoted on the column certificate due to variability
in these parameters. Band broadening effects
are more severe when using high efficiency and/
or narrow bore GPC/SEC columns. It is vital to
ensure that the system dispersion is minimized
in order to obtain the full potential of Agilent
columns.

We recommend measuring performance when a
column set is first used and at regular intervals after
that. Consider replacing columns when efficiency
falls below 80% of the starting value.

Table 3. Column specifications

Column Typical Maximum Maximum
operating operating operating
pressure  pressure psi temp. °C?
psi (bar)  (bar)

PLgel 3 pm 750 (50) 2,700 (180) 110
PLgel 5 pm 450 (30) 2200(150) 150
PLgel 9 & 10 ym 150 (10) 2,200 (150) 220
PLgel 20 um 50 (3) 2,200 (150) 220
PLgel Olexis 90 (6) 2,250 (150) 220
PLgel Prep 10 pm 350 (25) 2,200 (150) 150
PolyPore 450 (30) 2,200 (150) 160
ResiPore 750 (50) 2,700 (180) 120
MesoPore 750 (50) 2,700 (180) 120
OligoPore 450 (30) 1,500 (100) 120
PL Rapide-F 350(25) 1,500 (100) 150
PL Rapide-L 225(15) 1,100 (75) 150
PL Rapide-M 75 (5) 1,100 (75) 220
PL Rapide-H 75 (5) 1,100 (75) 220
PolarGel 450 (30)  1,600(112) 80
PL aquagel-OH 5 um 900 (60) 1,600(112) 90
PL aquagel-OH 8 um 450 (30) 1,600 (112) 90
PL aquagel-OH 15 pm 150 (10) 1,600 (112) 90
PL Rapide Aqua 225 (15) 1,600 (112) 90
PL Multisolvent 1450 (100) 1,600 (112) 80
(Water)

PL Multisolvent 750 (50) 1,600(112) 80
(Organic)

'Based on THF (organic columns) or H,0 (agueous columns) at
20 °C, 4.6 mm id at 0.3 mL/min, 7.5 mm id at 1.0 mL/min, 10 mm
id at 1.8 mL/min (2 mL/min for PL Rapide 10 x 100 mm) and
25x 300 mm at 10 mL/min.

2At very high temperatures, column lifetimes are likely to be
reduced. OligoPore and PL Rapide-F may show deterioration to
lifetimes at >80°C, while PL Multisolvent may degrade at > 50 °C.
Amend flow rates and temperatures accordingly.



Storage

On removing the column from the system,

the end plugs must be replaced to prevent the
column from drying out by evaporation, since
subsequent shrinkage of the gel and disruption
of the packing will occur. The end plugs

need only be applied finger-tight. All eluents
mentioned previously are suitable for storage,
but unstabilized THF and halogenated solvents
should not be used.

For long term storage of aqueous columns, flush
with water and store in water containing 0.02%
sodium azide.

Warranty

The columns are covered by warranty for 90
days following delivery. For columns used at
or above 170 °C, the warranty period

is reduced to 30 days. Agilent Technologies
cannot accept liability from improper handling
and use of columns above their maximum
operation temperature and pressure (see Table
3) and void the warranty. For a full warranty
statement, please request Agilent’s General
Conditions of Sale.

Maintenance

Deterioration in column performance may occur
as a result of damage to the packed bed or as

a result of blockage in the column frits. In the
case of frit blockage, the column can be reverse
flushed for 1 minute at the recommended flow
rate to remove loosely retained material. If a
column blockage exists despite back flushing,
then some column inlet frits can be replaced by
following the procedure outlined below.



Frit replacement procedure

1. Seal the end fitting at the outlet end of the
column. Clamp the column vertically with the
inlet end uppermost. Undo the end fitting on the
inlet end of the column and gently remove it. (For
aqueous columns, flush eluent into water prior to
this procedure.)

2. After removing any gel from the end fitting,
remove the frit, seal and spreader with the frit
removal tool, and wash all traces of gel from
the end fitting. Then place a new frit, seal and
spreader in the bottom of the end fitting and
ensure that they are properly seated.

3. Some gel (up to 2 mm) may have expanded
out of the column. Using a spatula, place a dome
of repair gel onto the top of the column and

add sufficient solvent to bind the gel particles
together.

4. Hold the column at an angle of 45° pointing
downwards and replace the end fitting complete
with frit, seal and spreader onto the column.
Tighten the end fitting one flat past finger-tight.

5. Back flush the column with eluent at 0.5
mL/min to remove trapped air. Check for gel
particles in the eluent in case the frit has not
seated correctly. Return the column to normal
flow conditions and check the pressure drop and
column efficiency.

Agilent recommends that preparative columns
are returned to Agilent for fitment of replacement
frits or repair, however, a similar procedure to the
above can be applied if necessary. For further
technical assistance, or to use the Column Repair
Service, please contact Agilent Technologies.
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“t" IFE— A HREE. "W1/27131/2 t"—?%—
SICBITFBIE—UE Wso" i FE—U /T
44% IBITFRE—VR LUIEATLERT (X
BILEAL). “a” & “b" IFE—2BT @ 10% THI
ESNZEROMAIOE—-TIETT,

HNZLMEIF ZHORRNER (S RXT LD
Ty RARY 2— L ABR. TR, TR M
BERE)ICKEFELEFT. CNHD/NTAX—H
DEENEICED. T X MMERIF. BT LGRS
ICREHINTEDDEERZAENENDHD FT,
INY BDOLEDD OFEIE. BREDHEI ST
O—7R7 GPC/SECHZ LZFRTIHEICEK
DEKRTTY, Agilent 15 LDBEREEIZRAR
ICEIEHTICIE. R T AICBIT 38 E =)
FRICINZ 2 ZEHEETT,

NT =2V RNE DI Lty SOFEIERE
ICRIER. EHNICAET 2 e Z2HEL I,
N T LDINEDHEME D 80% A -4 > 7o 5.
NS LD ERET LTIV



R 3. 75 Lt

AL KREE JABEE TAER
EApsi  Fpsi(bar) BE°C?
(bar)*

PLgel 3 pm 750(50) 2,700 (180) 110
PLgel 5 pm 450 (30) 2200(150) 150
PLgel 9 & 10 um 150 (10) 2,200 (150) 220
PLgel 20 um 50 (3) 2,200 (150) 220
PLgel Olexis 90 (6) 2,250 (150) 220
PLgel Prep 10 pm 350 (25) 2,200 (150) 150
PolyPore 450 (30) 2,200 (150) 160
ResiPore 750 (50) 2,700 (180) 120
MesoPore 750 (50) 2,700 (180) 120
OligoPore 450 (30) 1,500 (100) 120
PL Rapide-F 350(25) 1,500 (100) 150
PL Rapide-L 225(15)  1,100(75) 150
PL Rapide-M 75(5) 1,00 (75) 220
PL Rapide-H 75 (5) 1,100 (75) 220
PolarGel 450 (30)  1,600(112) 80
PL aquagel-OH 5 um 900 (60) 1,600 (112) 90
PL aquagel-OH 8 um 450 (30) 1,600 (112) 90
PL aquagel-OH 15 um 150 (10) 1,600 (112) 90
PL Rapide Aqua 225 (15) 1,600 (112) 90

PL Multisolvent (k) 1450 (100) 1,600 (112) 80

PL Multisolvent 750 (50) 1,600(112) 80
(B18)

THF (BMAIER N T L) £72IE H20 OKFRA T L), 20°C A
Z4.6mm T03mlL/min. A&Z7.5mm T 1.0mL/min. W 10
mm T 1.8 mL/ min (PL Rapide 10 x 100 mm ®DZ& 2 mL/min.
25x300 mm T 10 mL/min OE&GICESVWER T,

FEBICBWRETIE. I LFMNE ARSI EENHD F

9, OligoPore & PL Rapide-F Tl 80 °C%#BR 2 & EFMICHT S
BEEHNENZAEMEN DD £9, F/o. PLMultisolvent Tl
50°CEBRZEHLTRDENHDFT, D HRICIKE
CTRREBEZBELE T,
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KRN Z LzRABRE YT %8, KTT77v
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L&,

fRiE

AT LICIE. HEBD S 90 BEORIEAMT WL
TWEY, hTL%Z 110 CUALETHERAT 2HE.
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)y MREFIE

1. A LOHABDO IV R I74 v Ta VI %
BELET, FAOROREETHILED
VTTEBICEELEFT. AT7LDFAOED
IVRT7awTa>0 P30T B8EMNICERD
NLET (KRHDTLDFE. COFIEDRIIC.
Towall I DBRBBREKICETBEZIET )

2. IR I TarIhoTILalRELE
B UV R Y=l RTLYEET ) Yk
BREY—ILTERDOA L. TVRTqavTa >y
DETILDITRTOEBZENVALET, KIC
FLWIU Y b =)l AL YA ET VR
TavTa YIDREICES. ELLKEEINT
WA CxHERLET,

3. —EBDTIL 2mm FT) D HS LD SIEHH
LTWBHREMEDHD £d, ANFaT%FER
LT AZLD—FBLIZURTTILE R—LF
[ OkeN Juﬁ@i@/ﬁyﬁ}zﬂﬂxft\ /7_}|/7|t_L¥H
TEEEIEET,

4 W LZ45° DAETTFZHEITTHEL. 7
Jwhe =)l AL A EZITNTEEL
IR ITavTa > ZRLET, TR
TavTa >0 %177y FBOBLTFTH
HET,

5 AZ L%05mL/min TABERTNY 77
Zwial. BLRADSNERERELET,

TV RHELLEETNTVARWVES, ARk
BEPIICTILRIFDBRWHDESRLET, hoL%
BEIVO-ZXHICEL. EABR T AT LHEK
THETLET,

TIOLYRTIER PERAOZLEZTIL Y MIC
LT Ty hFREIFURTOERD S
WAL THH D e mERLEFIHN BEIZS
LT, LRCEZKOFIEZBERETIEd, 5
ICT 7 ZANTR—= DB RBERIBE. £Eh
SLEBY—EXZFBAT RBEIF. TOLY
beTo/O0—ICEBVEDEIZT L,
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BNk

SEF i BIERINMER 1/16 T<F. REA
0.12 mm = 0.17 mm B RNENE BRI TIERE,
FF 25 mm BHIEENERARER 0.5 mm B9
B, MREBFRUEEHF. RNBZENERK
B, FE/hiiEE, DUBRRESEEFITATMSEK
REMERE TR, NERRAMN 1/16 EHTHRIEM
RHBEFTEETERE. B 1 NATeiEEE
KBFRE M

0.090" 0.210"

] =
—{T= HBwm
B 1. #Ap9#
FOEEIERIRESLEE ‘X" 2 0090 £, FEK
EZE/R 0210 BT RIIMELURE, FRRELRFIEE
Parker M Swagelok, EFLERERENFE LKL AIAE
RFEA, 190 Waters A1 Rheodyne, MIRARHE, B
BRZROHE AR,

BIEEER

RIBIOERARR R AERE GPC B, HAR
FRAE /16 BB FLFRBYIRESL, SFIRIEA
EHITEITR,

BIER SR O E R @S las
Z B RETUERER, LUBRRE OB FeI8E
FERERIBRIY,

NTBRWIHEL TS ERR, GESEL &
RBERIRREK EEART, MARESR EHRE
VI FES S —IRNERKUE LEA kT, B
20

IR D-

B2 rEERELETE L REARF



e BRI

&4 GPC BIBIEEAMNEN 7.5 M 7.8 mm BYEIE
1, REMOBERANSEREN 1.0 mL/mine =
BB ARG INS0R D BT, RZSHARUR R AR R
T, BT eIE N A EERNLGRE,

BOmRNEX 1 P, B2, AT ERIENE
711, RS E B R N A B R B R A IR & 5T
BR E T o NOZ e R R H R B E /I BK oA
EERERETBE BIETENRKIRIEES
(M3 4) o

&x 1. Bk

ik HRITHE (mL/min) EIGTE (mL/min)

2.1mmAE - 0.04-0.1 0.06

46mmMARFE  0.2-05 0.3

75578 0.5-1.5 1.0

mm AFE

10 mm AR 2.0-5.0 2.0

25 mm AE 5.0-20.0 10.0
CESTENP UL TIpiY =3

MREBAFEADBEMFMAN BT,
T mET MR R ERINE R

N7 R EEATIRCEE, BIHTTHE @I I8 (IR
BN FEIREFE 0.5-2.0 pm BIFLIREER) RIPIER
H—TRIFEIEE, M/LF AN BEEMERETE
A

RIEF D FE, AISMEENDITHERE
FRAERMRE REDTNRSYEEUST
REDEEFRIVKRERE . IHARITBIE
H, B IERETR, MMRGERLER.

T REVFHIF SR EEN TR ESBIEFREHE
ARSI, WM ER BB LHENI 27
e &R 2 Fimso

&x 2. #FBHEWN

Bt BIGRE (%) SIREEHNEY
#HEE (UL)

2.1 mm AR 0.01-0.2 0.2-2

4.6 mm RE 0.01-0.2 1-20*

755 7.8mm 0.05-0.5 20-50**

EES

10 mm AR 0.05-0.5 20

25 mm AR 0.5-5.0 500-2000

* PL Z78761E1F. MesoPore 1 ResiPore 7 1-10 uL. ** PL %7A77
BiEE MesoPore A ResiPore 7y 10-20 L, PL Rapide/PL Rapide
Aqua 73 20 pL



TR
PR R R L TN B 4ERY, B Z AT S8
MBS0

GPC BB Rl B E 5 i R T R B H At
FERR BT, B R E EHEA R RS R E,
35T T.5 mm RAEEBIEERRSIETIIRS
FE X THMANFERNEIES, I SZFEAK 1 7IH
BYR R,

WNREAEREERR (W TCB.NMP.DMF), 7£
RS A EIE R, IR RIFREN MR,
BE, TFEREZH, 7.5 mm ARG ERR
EZ 0.2 mL/min, 4.6 mm REREIEFEHENR
E2 0.1 mL/min, IWE 3,

B

B GPC BiEFSRENTFTEFIREE—HE
R 2 BN S MHEN AT REEEBVAT
REWMA LIER, BRNFEAK, BRIEKERR
BB NMEBRPEFVEE/NTF  10%. FRIESITIR
R, iR BEBREELEF, A LIFEH
0.5 mL/min R EEFNKEZETES
THF AR REEINERTIEER THF (40 HPLC 4R)
TERFEER, AU =R IMERR,

KRR T

KME/ARYE GPC GBI FBREREFTEE
0.02% BRUMNACERTR, TR EBITIEZES
RN, REREIR RS A UER  pH
2-10 (BEEBEFRE) CENEARRSE, Faxt
B TR R0, M — MR R 5 —
MOERUREY, U BRI ER SR IR FR A A
BRRE, OB R IT B AT, MBS
FUTE A HREIBTIR o PolarGel BIEHHAES I A
BRI AR R RE . MRAN AT LITEER
BHNE, AILUERREENIATL YT PL aquagel-
OH #1 PL Rapide Aqua &1&#E, iE—EIERNE
HETIZ FEE GRANEEIRD 50%)

PL Z&7 &I

PL ZAFBIEMEREFELRERN THF &1, o B
PR ENAFN, WA ORI gk & A
o NEWFERAARZRERN THF (130 HPLC 4)
ERERRR, AN ESZ R RR Ed SR
e, AT LAfSEAR pH SEEN 2-8.5 (BREE F&E)
BYZE RSB R o TE M —FRIE B R U3 9 55 —Fhikk
BURBY, MR EPTB S AMFIN RS EN A
BRIE, LU= £ =X B 1B 118 pl A A W3R IR B9 4%
RTE. NI EER DMF.DMSO ¢ DMAc 4%
MENBFIVER R B



BN @i (PLgel; PlusPore;PL Rapide)

EZRPRENEIEE
sy DPEITRERT  yinsmean
ol flan it

THF &5 &

FAZE DMF DMSO,
HFIP

TCB [a] /&) NMP

ERREEEIE
=, MEHF0.5 mL/
min, &% 2 MBI
AR

ERRERREE
#, AR 0.5 mL/
min, &% 2 M
AR

BIORFEIRE N 50
°C, FiEA 0.1 mL/
min

fERMERRERE
ERFERRRE, R ERMERR R, HEEEE R
& 0.5mL/min, RS 0.2 mL/min, E 950 °C, Sk A
7 2 MEIEHETR A2 MEIEEETRR 0.1 mL/min, A% 2

MEREEETR
RIBDTRER RIBDNRER RIBRMEER
BIETEEREE BIETERERRE GBIEBHERERSE
30-40°C*, #8&H91  50-80 °C*, #EEH1 100-220 °C*, & &
°C/min °C/min 73 1°C/min
ERRBRPET  EROARRRUET  ERARR LR
ERRREEEE ERRRMEEIEE  ERRRMEeIEE

FIBRHRIBEREAMTATIHRED 10 °Co ™ BEHRAER
G IIRTHE, BEEEFM T RARER.

KSR &R (PolarGel. PL aquagel-OH.
PL Rapide Aqua)

7£27%6 0.02% NaN B9k R {R7F@IEH3

EIHRE KB, THRERMEENE  HREGESHNAR
fian F, fign 4, flan
7k DMSO IK/THF*
FHR DMF K/
R ERE  ERAKIEGIE  ERAKREEE
H,ER 1OmL  AREN1OmL/ AL ANER 1.0mL/

min, A% 2 ML
AR

min, A% 2 M
HEEFR

min, A% 2 %
R

s EEREEE R EEROTIRS
Egiﬁ/ﬁ BN 0.5mL/min, BRI B
o g TR B 02mL/min, i
ARETERERN g MR
E%’iﬂiff&qﬂﬁ EREIABREE  RESHEERS
ﬁﬁﬁﬁﬁﬁmuﬁ*ﬁﬁﬂi@ :*iE?QOZmL/min @,‘ﬂﬁﬁsaﬂ'* 1 =
L, REREy ) oMM EEmEE iR
ok 2 AEERAR R 1°C/H%

RESHFEEEE o
EFABORTLR  EEEERSE TERTSERLR R AFR
EREIREEIEE  50-80°CY, EH 1

°C/min

BREREaIET

AR PR E VLB

TERTERUR A LAFR

TR FRIEGE

# = 10°C

ZAflGiE (PL ZEF &)
EEIFRIFEE 0.015% BHT #9 THF &

HRE KA, 90

K, BB

UHRELRERFIRS, a0

7k /EREE*

2 2 B eI AR

2 2 B EEEARTRROAE K L

1.0 mL/min B9

RIS

B LL 0.5 mL/min BYFRER

pabincshi:rd

3 2 B EEATRRE

FRLL 1.0 mL/min BORE A%

BiktE

RIBSTEEREL 1 °C/min B9
BEASTER

RIBSFFRL 1 °C/min BIE

EAEER

fEFHTERR AP R BOAR

pipoREsy =y

RS RLR LAFR T R

puRc:y:: 7S

*BRA 50% BHUA.
T RARIHRBERE R D HBTIBSME 10°C
B 3 Rk IRIE A
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IR AR

SROEFEMNENLES, RN FHNE &
EERE. BB ERERNIE ARNIN T !

B (12ht) GEtRsm)  N=5safo 1,
1/

HERE (55) (H2/m) n=25 [ t]°

(55) (EiRH =W

XA F a/b

Heh“t 2UIEEZRRETE], “W1/2” RF &S0 A
T, “W50" 2 4.4% B2 hmIIgTE, ‘U BLIK e
IFRRHEIEFKE, Q"MD" 2F 10% B
ME AR TR = FRMIAYIE 3,
BIEAFMREZHRER WRFRIER.
TR GIR T CRES) A TE, BT XS
T, MIRERETRE S EIEHIE P _ EARRBIE R
Bl EERSMA/HAER GPC/SEC Biitht, £
BENEHLATE EXEENE, I TAER
BOEIEFN2IEBEE, NAHRASHT 8&/ )
%o

HNEWAEE R A BB EANIONE L, HE
Z SRR AR T 4095 1ERY 80% BY, E/&
FEH BT,

& 3. BIEHAE

& HERME RKREEN RSRER
EAHpsi  psi(bar) ERGZ
(bar)’

PLgel 3 pm 750 (50) 2,700 (180) 110
PLgel 5 pym 450 (30) 2200(150) 150
PLgel 9 & 10 um 150 (10) 2,200 (150) 220
PLgel 20 um 50 (3) 2,200 (150) 220
PLgel Olexis 90 (6) 2,250 (150) 220
PLgel Prep 10 pm 350 (25) 2,200 (150) 150
PolyPore 450 (30) 2,200 (150) 160
ResiPore 750 (50) 2,700 (180) 120
MesoPore 750 (50) 2,700 (180) 120
OligoPore 450 (30) 1,500 (100) 120
PL Rapide-F 350(25) 1,500 (100) 150
PL Rapide-L 225(15)  1,100(75) 150
PL Rapide-M 75 (5) 1,100 (75) 220
PL Rapide-H 75 (5) 1,100 (75) 220
PolarGel 450 (30) 1,600 (112) 80
PL aquagel-OH 5 um 900 (60) 1,600 (112) 90
PL aquagel-OH 8 um 450 (30) 1,600 (112) 90
PL aquagel-OH 15 pm 150 (10) 1,600 (112) 90
PL Rapide Aqua 225 (15) 1,600 (112) 90
PLZAFI (k) 1450 (100) 1,600 (112) 80
SR (B 750(50) 1,600 (112) 80

VETF THF (BM @) 3 H 0 OkH#E) , 20 °C, 4.6 mm AIERIR 79 0.3
mL/min, 7.5 mm ARFHEHR 1.0 mL/min, 10 mm REFHERN 1.8 mL/
min (2 mL/min FBF PL Rapide 10 X 100 mm) &1 25 X 300 mm, ;i
79 10 mL/mine

ERERE T, BIEHER S Pl ae =482, OligoPore A1 PL Rapide-F
OREBT 80 °C B EAFRZERE, M PL 2787 &5 781 50 °C
B R AR R R X IR AR TR AV AR,

21



=i

BEEMRFLIFTHRE, O MEFHE LHEX,
BT EBEER TAFEAMET, SMERS
Ws, IHF RS WK IR . R T A FHaiT £ KA
Bl FERZIVFIE SR REE S TRIFEIES,
BRREEANRER THF M= WA,

BERIEFRBUKER, BAGRE, ARREREFE
2 0.02% BRMINAIKT,

®iE

EIEERREIINM 2 BiE 90 RoXF7E 170°C 5
EemERMt MERAREIEE, RIEER 7 30 Ko
RO AT T REFHUAEBI RS RIFR
BEMES (IR 3) ERNEEE T ABERTE FE
RIETLTHE T ETBHRER, BHRIFRELHE
FHESRM.

3370

BB RER A TR R B IE D
HRPEZE T B AR MR AR & £ HEZE, B ALUZRBOR
RN BB SRR 1 DF, LR EBIA B Y. 1
REBETER AEEERATE, WA LUZERT
E AR B B B N O TR,

TR BRI 2

1. BeiER il QiR AR AT H. EEREGBIES,
ANO R EE A BB OB IREK, KH
BRI T (TN, RIS E Z AR R R
LR ALK )

2. AEmEKRRKE, £RMIRFH AT
fitR. BT KR, Kinkk ERFEREH
BERUSR AR R R HR AR . B Y A KBS TR U
BKIRED, IRE( I B EM.

3. BEERR (B% 2 2XK) IR BiEEiET,
EARI TR EAMR R TN E7E BIE TN, £H -2
5BV AR R R 5 £ — 2o

4. LA 45° NAEZERIERD, BEFHR.E
HBMT KSWRELEMEINOERE L BT
BiT EimiE Sk,

5. LL 0.5 mL/min BYRR & B AR B IE R UL AR
BRI IR E R ER, WRERH R
RRAA BRI K EEERE I ERRAN
MRS, REEDEMEIEEES.
ZRCBIEHIE RO Z 2R HITIHIRE R
FEIE, AT, WRME, ] LU LIRS B T4
B, BRFBEZSRATEE LR BIEEREER
5, BERR LR AT,
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Instalagao
Tubulagao e conectores

E recomendavel usar tubulacéo de aco inoxidavel
de 1/16 pol. de diametro externo e de 0,12 mm
de didmetro interno ou de 0,17 mm de diametro
interno nas conexdes de coluna das colunas
analiticas e de 0,5 mm de didmetro interno para
colunas preparativas de 25 mm. A conexao de
tubulagdes entre colunas, detectores e injecdes
deve ser minimizada para evitar volume morto
excessivo, que reduz o desempenho do sistema.
As conexdes das colunas devem ser feitas com
porcas e anilhas compativeis de 1/16 polegadas.
A compatibilidade dos conectores de coluna é
ilustrada na Figura 1.

0080"  0210"
—[1= Ew
Figura 1. Conectores compativeis

A distancia "X" da conexao terminal padrao da
coluna é de 0,090 pol. e é necessario usar uma
porca macho de, no minimo, 0,210 polegadas
Parker e Swagelok sao exemplos de conexdes
compativeis. Algumas conexdes de outros
fabricantes podem nao ser compativeis, por
exemplo, da Waters ou Rheodyne. Em caso de
duvidas, fale com a Agilent Technologies.

Conexao da coluna

Conecte a coluna GPC na dire¢ado de fluxo do
eluente indicada e aperte a anilha e a porca de
1/16 pol. usando chaves inglesas na porca de
1/16 pol. e na conexdo terminal real.

E recomendavel bombear gotas de eluente antes
de a saida da coluna ser conectada a outra
coluna ou detector para limpeza da conexao
terminal, que remove os materiais particulados
presentes.

Para evitar que as conexdes terminais fiquem
soltas e causem vazamento, as chaves inglesas
deverdo ser usadas na conexao terminal
adjacente & porca de conexdo e NAO no cilindro
da coluna ou conexao terminal oposta, veja a
Figura 2.

Flats

e El mm

Figura 2. Nao use chave inglesa na parte plana
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Vazao de eluentes

Em colunas GPC convencionais, que usam
colunasde 7,5e 7,8 mm, 1,0 ml/min é a vazéo
ideal para a maior parte das separagées. Quando
o diametro interno da coluna é aumentado ou
reduzido, a vazdo volumétrica é ajustada de
forma correspondente para que seja concedida
velocidade linear equivalente na coluna.

As vazbes recomendadas sdo fornecidas na
Tabela 1, no entanto, para evitar pressdes
excessivamente altas, eluentes de viscosidade
mais alta devem ser usados em vazdes
reduzidas ou temperaturas elevadas. As vazdes
devem ser alteradas de forma progressiva, e 0s
pulsos de pressao deve ser limitados. A pressao
operacional maxima da coluna nédo deve ser
excedida em nenhum momento (veja a Tabela 4).

Tabela 1. Vazéo recomendada

Coluna Vazao tipica Vazéo recomendada
Diametro (ml/min) (ml/min)

interno

4,6 mm 02-05 03

75e7,8 mm 05-1,5 1,0

10 mm 20-50 2,0

25 mm 50-20,0 10,0

Preparacao de amostra e injegcao

Se houver previséo de que a resolugdo maxima
e o tempo de vida util da coluna serao atingidos,
deve-se tomar cuidado na preparacao das
amostras.

Para evitar o blogueio das fritas da coluna, é
recomendavel filtrar a amostra (0,5 — 2,0 um de
porosidade, dependendo do MW). Uma coluna
protetora protegera entdo as colunas com
poucos efeitos prejudiciais no desempenho.

As concentracgdes e volumes ideais das
amostras sdo mais bem determinados para cada
tipo de analise e dependem do MW da amostra.
Geralmente, polimeros de distribuicdo mais
amplos podem ser injetados em concentragoes
mais altas do que as amostras de polidispersao
inferiores. A sobrecarga néo danificard a coluna,
mas picos distorcidos e, portanto, resultados
espurios serao obtidos.

Volume excessivo no loop do injetor pode
contribuir com o alargamento de banda e reduzir
o desempenho do sistema, principalmente com
alta eficiéncia ou colunas com didmetro interno
reduzido. As recomendacgdes de volume de
injecdo da Agilent sdo mostradas na Tabela 2.

Tabela 2. Recomendagdes de volume de injegao

Coluna Concentragao Injecao

Diametro recomendada (%) recomendada (pL)
interno por coluna

2,1 mm id 0,01 -0,2 02-2

4,6 mm 0,01 -0,2 1 -20*

75e78 0,05-0,5 20 - 50**

10 mm 0,05-0,5 20

25 mm 0,5-5,0 500 - 2.000

* PL Multisolvent, MesoPore e ResiPore séo 1 — 10 pLL

** P Multisolvent, MesoPore e ResiPore sdo 10 — 20 pL,
PL Rapide/PL Rapide Aqua s&o 20 pL
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Eluentes

Todos os eluentes devem ser de alta pureza e
filtrados e desgaseificados antes do uso.

As colunas GPC podem ser transferidas para
outros eluentes. Ao fazer a transferéncia para
outro eluente, a miscibilidade e a viscosidade do
novo eluente sdo as principais consideracdes.
Veja a Figura 3 para colunas de diametro interno
de 7,5 mm. Para colunas com outros diametros
internos, aplique a vazdo mostrada na Tabela 1.

Ao aquecer ou resfriar colunas em eluentes de
alta viscosidade (por exemplo, TCB, NMP, DMF),
deve-se sempre manter vazao baixa de solvente.
Geralmente, 0,2 ml/min para didametro interno
de 7,5mm e 0,1 ml/min para didmetro interno
de 4,6 mm devem ser usados antes de elevar a
temperatura, veja a Figura 3.

Organicas

As colunas GPC organicas sao compativeis com
uma ampla gama de solventes organicos que
variam em polaridade de perfluoroalcanos até
dimetilformamida. Os sistemas de solventes
organicos misturados também podem ser
usados, porém nao se deve usar dgua, exceto
em concentragdes inferiores a 10% por volume
em um eluente organico miscivel. As colunas
normalmente sdo fornecidas em etilbenzeno,
exceto se de outra forma especificado, e podem
ser lavadas diretamente do etilbenzeno ao THF
a 0,5 ml/min. Ndo é recomendavel usar THF ndo
estabilizado (por exemplo, de grau HPLC) como
eluente devido ao ataque de perdxido nos géis.

Aquosas e polares

Colunas GPC aquosas/polares geralmente séao
fornecidas em dgua com 0,02% de azida de
sédio e completamente seladas com tampa de
protecao, que deve estar sempre bem encaixada
quando a coluna ndo estiver conectada a um
sistema. Sistemas de eluentes tamponados
que estejam dentro da escala de pH de 2 = 10
(de forga ibnica alta e baixa) podem ser usados,
sem que haja efeitos prejudiciais a coluna. Ao
fazer a transferéncia de um eluente para outro,
a compatibilidade e a solubilidade dos sais

e aditivos devem ser verificados para evitar
precipitagdo na coluna, que poderia causar
danos irreversiveis a ela. As colunas PolarGel
sdo compativeis com diversos solventes
organicos e eluentes aquosos. Os sistemas

de solventes organicos misturados podem

ser usados, assumindo-se total miscibilidade
dos componentes. O Unico solvente organico
recomendavel para uso com as colunas

PL aquagel-OH e PL Rapide Aqua é o metanol
(até 50% por volume).
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PL Multisolvent

As colunas do PL Multisolvent sdo fornecidas
em tetra-hidrofurano estabilizado e podem
ser transferidas diretamente a solventes
organicos, ou agua pura, e finalmente ao
tampao. O tetra-hidrofurano instabilizado

(por exemplo, para cromatografia liquida de
alto desempenho) ndo é recomendado como
eluente devido ao ataque do peroxido nos géis.
Os eluentes tamponados na faixa de pH de 2
- 8,5 (de forga idnica alta e baixa) podem ser
usados. Ao transferir de um eluente a outro,

a compatibilidade e a solubilidade dos sais

ou aditivos devem ser verificadas para evitar
a precipitagdo on-column, o que danificaria

a coluna de forma irreversivel. Os solventes
organicos polares, como dimetilformamida,
dimetilsulfoxido ou acetamida dimetil ndo sao
recomendados como eluentes.
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Colunas organicas (PLgel; PlusPore; PL Rapide)

Coluna fornecida em etilbenzeno

Transferéncia
para solventes de
baixa viscosidade
p. ex.,

THF, Cloroférmio,
Diclorometano

Transferéncia
para solventes
de viscosidade
média p. ex.,
Tolueno, DMF,
DMSO, HFIP

Transferéncia
para solventes de
alta viscosidade
p. ex.,

TCB, m-Cresol,
NMP

Lavar coluna com
acetona a

0,5 ml/min para

2 volumes de
coluna

Lavar coluna com
acetona a

0,5 ml/min para
2 volumes de
coluna

Configurar o forno
da coluna com
fluxo de 50 °C a 0,1
ml/min

Lavar o novo
eluente a

0,5 ml/min para
2 volumes de

Lavar o novo
eluente a

0,2 ml/min para
2 volumes de

Lavar a coluna
diretamente com o
novo eluente**
ab0°Ca

coluna coluna 0,1 ml/min para
2 volumes de
coluna
Aumentar a Aumentar a Aumentar a
temperatura da temperatura da temperatura da
coluna para coluna para coluna para
30-40°C* 50 - 80 °C* 100 - 220 °C*
conforme a andlise  conforme a andlise  conforme a andlise
exigira exigira exigira 1 °C/min
1°C/min 1 °C/min

Operar a coluna
em novo eluente
na vazao requerida

Operar a coluna
em novo eluente
na vazdo requerida

Operar a coluna
em novo eluente
na vazao requerida

*Sempre verifique se a temperatura operacional estd, no minimo,
10 °C abaixo do ponto de ebuligdo do solvente. **Sempre
verifique a miscibilidade. Se ndo tiver certeza, use acetona em

temperatura ambiente.

Colunas polares e aquosas

(PolarGel, PL aquagel-OH, PL Rapide Aqua)

Coluna fornecida em agua contendo 0,02% NaN,

Transferéncia
para aquosa p. ex.,

Agua, Tampao

Transferéncia
para organica
polar**

p. ex., DMSO, DMF

Transferéncia
para sistemas de
solventes mistos
p. ex., Agua/THF*,

Agua/metanol*

Lavar coluna com
4gua pura a

1,0 ml/min para

2 volumes de
coluna

Lavar coluna com
4dguapuraa

1,0 ml/min para
2 volumes de
coluna

Lavar coluna com
4gua pura a

1,0 mI/min para

2 volumes de
coluna

Lavar com novo
tampdo a 1,0 ml/
min para 2
volumes de coluna

Lavar com acetona
a 0,5 ml/min para
2 volumes de
coluna

Lavar com
novo eluente
pré-misturado a
0,2 ml/min para
2 volumes de
coluna

Operar a coluna
em novo eluente a
um maximo de

50 °C, usando a
vazao requerida

Lavar o novo
eluente a

0,2 ml/min para
2 volumes de
coluna

Aumentar a
temperatura* da
coluna conforme a
analise exigir a
1°C/min

Operar a coluna
em novo eluente
na vazéo requerida

Aumentar a
temperatura da
coluna para 50 -
80 °C* conforme a
analise exigir
al°C/min

Operar a coluna
em novo eluente
na vazao requerida

Operar a coluna
em novo eluente
na vazao requerida

*Sempre verifique se a temperatura operacional estd, no minimo,
10 °C abaixo do ponto de ebuligdo do solvente. ** Somente

Polargel

Colunas de miuiltiplos solventes (PL Multisolvent)

Coluna fornecida em tetra-hidrofurano contendo 0,015% BHT

Transferéncia para aquosa
p. ex., Agua, Tampéao

Transferéncia para
organica p. ex.,
Cloroférmio*,
Diclorometano*

Lavar coluna com 4gua pura a
1,0 ml/min para 2 volumes de
coluna

Lavar com novo eluente a
0,5 mL/min para 2 volumes
de coluna

Lavar com novo tampé&o a
1,0 ml/min para 2 volumes de
coluna

Aumentar a temperatura da
coluna conforme a anélise
exigira 1 °C/min

Aumentar a temperatura da
coluna conforme a anélise
exigira 1 °C/min

Operar a coluna em novo
eluente usando a vazdo
requerida

Operar a coluna em novo
eluente usando a vazdo
requerida

*Garanta sempre que a temperatura de operagao esteja,
no minimo, 10 °C abaixo do ponto de ebulicdo do solvente.

Figura 3. Guia de transferéncia de eluente
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Especificagoes e testes de colunas

Cada coluna € fornecida com certificado

de teste que indica as condi¢des do teste e

o desempenho da coluna. As medigbes de
desempenho da coluna estao descritas abaixo:

B 2
Eficiéncia (1/2 ht) N=554 | 1,

W
(pratos/m) LY/

[ 2
Eficiéncia (55) (pratos/m) N =25 t L

W58,
Simetria a/b

“t” € 0 tempo de eluigédo de pico, “W1/2" é a
largura (width) de pico a altura de meio pico,
“W50" é a largura (width) de pico a 4,4% da altura
de pico, “L" ¢ o comprimento (length) da coluna
em metros e “a” e "b” sdo as larguras de pico das
laterais perpendiculares medidas a 10% da altura

de pico.

A eficiéncia da coluna depende de muitos fatores
experimentais (volume morto do sistema,
eluentes, vazéo, ponta de teste, temperatura

e assim por diante), e os resultados do teste
podem diferir daqueles citados no certificado

da coluna, devido a variabilidade nesses
parametros. Os efeitos do alargamento de banda
s30 mais severos quando se utiliza colunas
GPC/SEC com didmetro interno reduzido

e/ou de alta eficiéncia. E essencial garantir que

a dispersao do sistema seja minimizada para
gue a poténcia maxima das colunas Agilent seja
obtida.

Recomendamos medir o desempenho quando
o conjunto de colunas for utilizado pela primeira
vez e em intervalos regulares posteriormente.
Considere substituir as colunas quando a
eficiéncia cair para menos de 80% do valor
inicial.
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Tabela 3. Especificagdes de coluna

Coluna Pressao Pressao Temperatura
operacional operacional operacional
tipica psi maxima psi  maxima °C?
(bar)’ (bar)

PLgel 3 um 750 (50) 2.700 (180) 110

PLgel 5 um 450 (30) 2.200(150) 150

PLgel 9& 10 um 150 (10) 2200 (150) 220

PLgel 20 pm 50 (3) 2.200(150) 220

PLgel Olexis 90 (6) 2250 (150) 220

PLgel Prep 350 (25) 2.200 (150) 150

10 ym

PolyPore 450 (30) 2.200(150) 160

ResiPore 750 (50) 2.700(180) 120

MesoPore 750 (50) 2.700(180) 120

OligoPore 450 (30) 1.500 (100) 120

PL Rapide-F 350 (25) 1.500 (100) 150

PL Rapide-L 225 (15) 1.100 (75) 150

PL Rapide-M 75 (5) 1100 (75) 220

PL Rapide-H 75 (5) 1.100(75) 220

PolarGel 450 (30) 1.600(112) 80

PL aquagel-OH 900 (60) 1.600 (112) 90

5um

PL aquagel-OH 450 (30) 1.600 (112) 90

8 um

PLaquagel-OH 150 (10) T.600(112) 90

15 pm

PL Rapide Aqua 225 (15) 600(112) 90
PL Multisolvent 1450 (100)  1.600 (112) 80
(Agua)

PL Multisolvent 750 (50)
(Orgénica)

)

)

600(112) 80

'Com base em THF (colunas organicas) ou H 0 (colunas aquosas)
a20°C, 4,6 mm de didmetro interno a 0,3 ml/min, 7,5 mm de
didmetro interno a 1,0 ml/min, 10 mm de didmetro interno a

1,8 ml/min (2 ml/min para PL Rapide 10 x 100 mm) e 25 x 300 mm
a 10 ml/min.

’Em temperaturas muito altas, é provavel que a vida util da

coluna seja reduzida. OligoPore e PL Rapide-F podem mostrar
deterioragdo da vida util em >80 °C, enquanto que PL Multisolvent
pode degradar a > 50 °C. Altere as vazdes e temperaturas de forma
correspondente.
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Armazenamento

Ao remover a coluna do sistema, os conectores
terminais deverdo ser substituidos para evitar
que a coluna seque com a evaporagao, uma
vez que é possivel que ocorra encolhimento
subsequente do gel e ruptura do pacote. Os
conectores terminais precisam ser apertados
apenas manualmente. Todos os eluentes
mencionados anteriormente sdo apropriados
para armazenamento,

mas 0s solventes halogenados e o THF nao
estabilizado ndo devem ser usados.

Para armazenamento de colunas aquosas a
longo prazo, lave-as com agua e armazene-as
em agua contendo 0,02% de azida de sodio.

Garantia

As colunas sdo cobertas por garantia de 90
dias apods a entrega. Para colunas usadas a
ou acima de 170 °C, o periodo de garantia é
reduzido para 30 dias. A Agilent Technologies
nao se responsabiliza por manuseios
inapropriados e por uso de colunas acima de
pressao e temperatura operacionais maximas
(veja a Tabela 3) e anula a garantia. Para ler a
declaragéo completa de garantia, solicite as
Condigdes Gerais de Venda da Agilent.

Manutengao

Pode ocorrer reducdo no desempenho da coluna
como resultado de danos ao leito empacotado
ou como resultado de obstrugées nas fritas da
coluna. No caso de obstrugdes na frita, a coluna
pode ser submetida a retrolavagem por T minuto
na vazao recomendada para que seja removido
0 material solto. Se ainda houver obstrugdes

na coluna mesmo apods a retrolavagem, a frita
na entrada da coluna podera ser substituida de
acordo com o procedimento abaixo.
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Procedimento de substitui¢ao da frita

1. Vede a conexao terminal na saida da coluna.
Fixe a coluna verticalmente com a extremidade
de entrada na parte mais elevada. Desrosqueie

a conexao terminal na entrada da coluna e
remova-a com cuidado. (Para colunas aquosas,
lave o eluente com agua antes do procedimento.)

2. Apds remover os géis da conexao terminal,
remova a frita, a vedagéo e o espalhador com

a ferramenta de remocéao de fritas e lave a
conexdo terminal para remover todos os tragos
de gel. Em seguida, coloque a frita, a vedagao

e o espalhador novos na parte inferior da
conexao terminal e verifique se estdo encaixados
adequadamente.

3. Pode ser que um pouco de gel (até 2 mm)
se espalhe pela coluna. Usando uma espatula,
coloque uma quantidade pequena de gel de
reparo no topo da coluna e adicione solvente
suficiente para unir as particulas de gel.

4. Segure a coluna em um angulo de 45°,
apontando-a para baixo, e recoloque toda a
conexao terminal, frita, vedagao e espalhador,
de volta na coluna. Dé uma volta na conexao
terminal para aperta-la manualmente.

5. Faca aretrolavagem da coluna com eluente a
0,5 ml/min para remover o ar preso. Verifique a
presenca de particulas de gel no eluente caso a
frita ndo se encaixa corretamente. Restaure as
condicdes de fluxo normal da coluna e verifique
queda de presséo e eficiéncia da coluna.

A Agilent recomenda que as colunas de
preparacao sejam devolvidas a Agilent

para instalagao de fritas de substituicdo ou
reparos, contudo, um procedimento similar

ao mencionado acima pode ser aplicado, se
necessario. Para obter assisténcia técnica ou
para usar o servico de reparo de colunas, entre
em contato com a Agilent Technologies.
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Agilent Ordering Information
For more information on our products, visit our website at

www.agilent.com/chem/gpcsec

For technical support, visit
www.agilent.com/chem/techsupport

For your nearest Agilent office or distributor, visit
www.agilent.com/chem/contactus

To place an order, visit
www.agilent.com/chem/store

Agilent offers a complete line of sample preparation products to
support LC and LC/MS applications.

The Agilent Bond Elut and Captiva Sample Prep family of
products offer the largest choice of formats and widest
range of solutions available in the market today.

Learn more at www.agilent.com/chem/sampleprep
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Informacgodes sobre pedidos a Agilent

Para mais informagdes sobre nossos produtos, visite o site
www.agilent.com/chem/gpcsec

Para suporte técnico, visite
www.agilent.com/chem/techsupport

Para saber qual é o escritorio ou distribuidor Agilent mais proximo,
visite
www.agilent.com/chem/contactus

Para fazer pedidos, visite
www.agilent.com/chem/contactus

A Agilent oferece uma linha completa de produtos de preparagéo
de amostras que ddo suporte as aplicagbes em LC e LC/MS.

A linha de produtos Agilent de preparagéo de amostras Bond Elut
e Captiva oferece uma ampla gama de opgdes de formatos e as
mais diversificadas solugdes disponiveis no mercado hoje.

Saiba mais em www.agilent.com/chem/sampleprep
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