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Vliv systémového objemu na gradientovou separaci o Naters

Proc se liSi separace smési latek za identickych podminek na rlznych chromatografickych
systémech?

Chromatografické systémy maji rozdilnou specifikaci:

Gradient delay volume (systémovy objem)

©2021 Waters Corporation COMPANY CONFIDENTIAL 2
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Woaters

é THE SEIENCE OF WHAT'S POSSIBLE!"

Pojmy ,,dwell volume®, ,,void volume* a ekvivalenty v €estin

— Dwell volume (systémovy objem)

— Vnitfni objem fluidickych cest chromatografického systému od mista, kde dochazi
k smiseni slozek mobilni faze pfi tvorbé gradientu mobilni faze az k mistu
injektaze vzorku.

- Void volume (dead volume, mrtvy objem)

— Objem mobilni faze pro nezadrzovanou slozku v chromatografickém systému.
Slozka se pohybuje rychlosti mobilni faze. Jsou to fluidické cesty (a volny objem v
kolon€) mezi injektorem a detektorem.
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Vys okotla ky g radient THE g,g;;,ggf WHAT'S POSSTBLET
= Tvorba vysokotlakého gradientu s pouzitim dvou :

Cerpadel. @ @
~ (1) zasobniky mobilni faze, @ @
— (2A,B) selekcni ventily, ® A ®
— (3) hlavy Cerpadla,
~ (4) pisty éerpadla s pruzinou, — @ @
— (5) pohonna jednotka Cerpadla s motorem, | I |
— (6) smésSovac,
— (7) smér toku mobilni faze k vysokotlaké casti ALjl (A2 BL (B2

systému. @
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Nizkotlaky gradient T
= Tvorba nizkotlakého gradientu pomoci rychlého
proporcionalniho ventilu. @
— (1) zasobniky mobilni faze, ) 2 Q
— (2) gradientovy proporcionalni ventil, A 5
— (3) hlavy Cerpadla,
— (4) pisty Cerpadla s pruzinou, o ===
— (%) pohonna jednotka Cerpadla s motorem, Y %
— (6) smésovac,
— (7) smér toku mobilni faze. | :'yl o
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SyStémovy Objem THE §E¥ENVEEVBEWHAT’§ POSSIBLE"
porovnani vysokotlaky vs. nizkotlaky gradient
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Priklad gradientové separace — Acquity H class Waters

THE SEIENCE OF WHAT'S POSSIBLE!"

Efekt nastaveni synchronizace startu gradientu s nastfikem vzorku.
Priklad gradientu:

(mir) | (mLimin) | %A | B | %C | %D | cure A: Voda
1| Initial | 0.600 |90.0 [ 10.0{ 0.0| 0.0 | Initial B: ACN
2|0.75 0.600 [90.0|10.0 | 0.0 | 0.0 |6
33.00 0.600 | 5.0(95.0|0.0|0.0|6
413.10 0.600 | 5.0(95.0|0.0|0.0|6
5|3.30 0.600 [90.0|10.0 | 0.0 | 0.0 |6
6|25.00|  0.000|90.0|10.0|0.0|0.0]11

Prutok mobilni faze 0,6 ml/min.
Gradient ma realné zpozdéni dané systémovym objemem.
V tomto konkrétnim prikladu cca 450 pl.
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T ———_ -
AA L

Vi

THE SEIENCE OF WHAT'S POSSIBLE"

Priklad gradientové separace — Acquity H class

0.30
] @
0.25 6 @
] 4
0.20-] i
] OF W& ®
> 0.154 2
< | Start gradientu a nastfik vzorku
0.10 0@
] g A > D
- o >
0.05-] ANTAAYAATEN
: HaRE e
O'r]n__ T T T T | T T T T I T “I T T I T T T T | T T T T
-1.00 0.00 1.00 2.00 3.00 4.00

Nastfik vzorku a start gradientu mobilni faze probéhl v Case ,0°

Gradient podle zadani:

Realny gradient (efekt ,dwell volume®):
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Moznosti eliminace rozdili systémového objemu AT
HPLC/UPLC/UHPLC chromatografii
r—hAcquity_Hclass_Example in Cviceni Basic1_prezentace as System/Admini... - ] X

Pouziti funkce ,Gradient Start” umoznuje RN ] = e

eliminovat rozdil v systémovém objemu pfri B e

transferu metod bez zasahu do psaného Acooew Fo v AT

gradientu. Quaterngry Solvent Manager Auto-Blend

At injection® (default nastaveni) S o

[F min (4,444mL,‘minIrnin)

,Before injection”

Gradient Start

(@ Atinjection

JAfter injection”

(" Before injection:

(" After injection:

©2021 Waters Corporation COMPANY CONFIDENTIAL 9




Efekt pouziti znalosti systémového objemu chromatografu Waters

sub 2 um castice .
] G

Priklad separace s pouzitim eliminace o201 nis
systémového objemu. 2
1.  Start gradientu a nastfiku v jednom . .

okamziku. 030,
2. Gradient odstartovan, po odcerpani m

450 pl nasleduje nastfik vzorku. pi-
3. Nastrik, gradient odstartovan po oo

odcerpani 450 pl. o0
Pribéh gradientu dle instrumentové ) o0} nect
metody: ~ asol mow B¢
,Realny“ pribéh gradient: = ”m —— )'/m = ]

Minutes

SampleName: Grad at inj.
~———— SampleName: Grad before inj. 450 uL
SampleName: Gradi after inj. 450ul

©2021 Waters Corporation COMPANY CONFIDENTIAL 10
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Jak zjistit hodnotu systémového objemu THE SEIENEE OF WHAT' PoSSIBLE"
0.12
] —- . -a\
1 _/l \
0.101 / \
/ \
o,oa—: f
1 | = Dwell time”\resp. ,Dwell volume”
> 0.087 50 % vysky piku €= \
0.04—: ‘."‘ “\_
] Programované 2 minuty ‘/‘ ‘\
0.02 > | \
, / \_
0.00- - —
000 050 100 150 200 25 300 350 400 450 500
Minutes

Line A: voda, Line B : 10 % THF voda, pratok: 1 ml/min
Gradient: 0 min 100 % A, ve 2. minuté skokova zména na 100 % B, 3. min 100 % A.
Fluidické spojeni: pres spojku

Detekce 220 nm.
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Jak zjistit hodnotu systémového objemu. o Naters

Ukazka zméfeni rozdilu hodnoty ,,dwell volume® na
systému Acquity H class:

Zeleny zaznam: injektor bez 50 ul extended loop.
Cerveny zaznam: nainstalovana 50 ul ext. loop.

Primitivnim zmérenim pravitkem a prepocCtem
vzdalenosti mezi kfivkami na objem (dle velikosti -
prutoku mobilni faze)*: 45 ul . “om

)* Bézna tolerance na presnost smycek je 15 % a
nepresnost mereni malé vzdalenosti pravitkem.

B o T e o o A o A s
Minutes.

—— SampleName: Dwell vol with 50 ulext 2 THF 02

—— SampleName: Dwell vol with wio ext THF 02

©2021 Waters Corporation COMPANY CONFIDENTIAL 12
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THE SEIENCE OF WHAT'S POSSIBLE"

Tip pro vyvoj separac¢nich podminek

0.30

0.251

0.20- /

2679 \
2833

S 0.15
< )

0.10- |
0.05-

Onn; T T T T T
-1.00 0.00

0.840

2.945
{'—‘

3.00 4.00
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Efekt pouziti znalosti systémového objemu chromatografu s orwers rossisie:

3,5 um castice

= [nstrumentova metoda — gradientova tabulka W2695

_____________________ General I Degas I Events Flow ITemperatureI Solvents I Channell

— Pressure Limits

—General System Parameters High Limit (psi) |-mm.u Low Limit {psi) |ﬂ.ﬂ
= —P ed Fl
Stroke Volume ful) IH}IlIL flow rates <= 3.030 mL/m_~ rogrammed Flow o
Syringe Draw Ratelul/sec) II‘-.Iun'naI ‘,I Pre Column Volume (ul) [1000.0 Pump Mode IGl'ﬂC"E"'It LI IE.DD min { 5.00 mL/min/min)
H| Time Flow ETY %B %C %D Curve
Depth Of Needledmm) 00 1 1.40 20.0 10.0 0.0 0.0
2 2.00 1.40 90.0 10.0 0.0 0.0 6
Column Position IND Change "I Meedle Wash Time INurrnaI vI 3 7.00 1.40 5.0 85.0 0.0 0.0
4 7.10 1.40 90.0 10.0 0.0 0.0
Equilibration Time (mins) Iﬂ.DEI 5 25.00 1.40 90.0 10.0 0.0 0.0 11
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Efekt pouziti znalosti systémového objemu chromatografu . ...cc> .
3,5 um castice

® Separacni modul W2695 )

0.08+

0.04+ 3

= Start | + G spolecné

Priib&h gradientu dle m ﬂ
instrumentove metody: oo —

,Realny“ prubéh gradient: o | /
A

= Start G, po odCerpani 1000 pul - }\

T T T T T T
0.00 1.00 200 200 400 .00 5.00 T.00

proveden nastfik s

SampleMame: ¥B grad IG spol Alliance
Sampletlame: ¥B grad IG pre 1000 Alliance

ALl

0.044

0.024
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Efekt pouziti znalosti systémového objemu chromatografu .. Yd'€ls
3,5 um Castice

Porovnani:

1 Acquity H class [ WZ2695
a0e] %
0.08+
S g: g ‘ 0.06~ ﬁ
2 o i : : | 2 ] : : ‘
: i | : : i |
0.02 “| { ’l | ]l £ rl\ 3 i | | 2
it il |\ | : 002 |I ﬁ | | | E;
I\ I\ \ ||| i i l ‘| Ir
B —————— A e AR I L , I\ | \ AN (o '\kﬁ |
e —
K Mt injection H
0.08 W2695 n.na;  Before njction Acqu Ity H Clas%
] @ Mter injection: IGM— = =
1089 006 ‘
2 ¢ : ‘ : ] :
0.04 i E § ‘ | 004 $ % % | |
l' i ' ] l g i |
0.0 ‘l | | ‘ g 0_02__ ‘l H | | | 3
I A |\I RE ] |‘\ f/\ ‘“w ‘| | §
§ 1 | %
o0 E‘LA I T aj‘ \A nl I\nl lkn,"ka - D.uu- J jl —_— _:ll. o l | ‘ n" —
w0 a2 sl a0 sm e 700 n.- 0 1.00 2.00 3.00 4.00 5.00 6.00 7.00

Minutes
—— SampleName: XB grad kG spol.
—— SampleName: XB grad IG spal Alliance

Minutes

SampleName: XB grad IG spol Alliance
SampleName: XB grad | AFTER 600 uL
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Efekt pouziti znalosti systémového objemu chromatografu . 'Y2c!s
3,5 um Eastice

= Porovnani: W2695 Acquity H class

uaternary Solvent Manager braeizd
General | Degas | Events Flow | Temperaturs | Solvents | Channel | Q ry 9 Plus
— Pressure Limits Ead | Msc | Data |
High Limit (psi) 0 Low Limit fpsi) 00 —Solvents Pressure Limits ?l
igh Limit (psi) |4000. Low Limit {psi . 3
I A hd (Qll Low: 0 psi |l
— Programmed Flow 8 IAceion'rtriIe LI High: IW psi
Accelerate to 10.0 mL/min in: C IWater ;I
Bump Mode |Gradient | |2.Dﬂ min {5.00 mL/min /min) D [Acetontie =] [NoChange =] | Seal Wash Period: [500  min
H| Time Flow WA %B %L %D Curve ;
Gradient:
1 1.40 80.0 10.0 0.0 0.0 = —
AR | Time Ao %A %E %C %D | curve :I dl
3 2.00 1.40 90.0 10.0 0.0 0.0 5 ]
- 1 [initial 1400 900 10.0 0.0 0.0 Initial '»l
| .00 1.40 5.0 9.0 0.0 0.0 8 2z 200 14000 000D 0.0 3
3 |7.00 1400 50 95.0 0.0 0.0 B -
Comment: | —Gradient Start
A injection -

" Before injection:

ool ra—

¥ Afterinjection:
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THE SCIENCE OF WHAT'S POSSIBLE."




