
C
O

N
C

IS
E

 S
E

P
A

R
A

T
IO

N
S

 •
 C

O
N

C
IS

E
 R

E
S

U
L

T
S

 •
 C

O
N

C
IS

E
 S

E
P

A
R

A
T

IO
N

S
 •

 C
O

N
C

IS
E

 R
E

S
U

L
T

S
 •

 C
O

N
C

IS
E

 S
E

P
A

R
A

T
IO

N
S

 •
 C

O
N

C
IS

E
 R

E
S

U
L

T
S

 •
 C

O
N

C
IS

E
 S

E
P

A
-

For o ver  30 years ,  Concise  Separa tions  has  supplied the  world  with 
superior  HPLC products  and columns,  pro viding customers  with  comple te 
so lutions  for  their  separa tion needs.  Our Organic  Acids  Anal ysis  HPLC 
columns were  de ve loped specif ical l y  for  anal ysis  of  fer menta tion products 
in the  biofuels  and food and be vera ge  industries  to  separa te  sugars ,  sugar 
alcohols ,  acids  and alcohols  in the  same run.

O R G A N I C  A C I D  A N A L Y S I S  H P L C  C O L U M N S 

A P P L I C A T I O N  N O T E

C H R O M A T O G R A P H Y

S E P A R A T I O N S

R E P R O D U C I B I L I T Y

P R E C I S I O N

( repel led)

// DONNAN MEMBRANE EXAMPLE EFFECT //

Ion exc lus ion is  the preferred method for 
separat ing weakly  ion izable  spec ies  such as 
organic  ac ids  and a lcohols .  Conc ise Separat ions 
suppl ies  a  broad range of  co lumns of  vary ing 
ef f ic iency and se lect iv i ty  for  the separat ion of  weak 
ac ids  by  ion exc lus ion .

The polymer ic  pack ings employed wi th  ion 
exc lus ion are  tota l ly  su l fonated polystyrene 
d iv iny lbenzene (PS/DVB)  copolymers .  By  tota l ly 
su l fonat ing the polymer ,  the bead behaves as 
though i t  i s  a  negat ive ly  charged sphere .  Th is 
charged sphere is  referred to  as  a  Donnan 
membrane .  Spec ies  that  have a  negat ive  charge are 
repel led f rom the negat ive ly  charged membrane , 
whi le  uncharged spec ies  are  a l lowed to  enter  the 
sphere and adsorb onto the beads .  The mobi le 
phases employed wi th  ion exc lus ion are  low 
concentrat ion ac ids ,  such as  5  mM sul fur ic  ac id .

Th is  equi l ibr ium is  regulated by the ac id ic 
d issoc iat ion constant  (pKa)  of  the organic  ac id  or 
a lcohol .  Therefore ,  spec ies  are  analyzed by ion 
exc lus ion and genera l ly  e lute  accord ing to  the i r 
pKa .

In  th is  bul let in ,  we h ighl ight  some new methods 
developed for  customers  us ing our  Organic  Ac ids 
Analys is  HPLC columns .

R-COO- + H+   <——>    R-COOH

// FEATURES & BENEFITS //

// Packed wi th  chemical ly  res is tant  polymer ic 
polystyrene d iv iny lbenzene copolymers 
vary ing in  percent  cross- l inkage and part ic le 
s izes

// 	Stable  in  the pH range of  0 to  14

// 	Stable  at  h igh temperatures ,  up to  90 ºC

// 	Cons istent  per formance through numerous 
sample in ject ions (dependent  on sample 
preparat ion ,  inst rument  maintenance ,  and 
use of  guard systems)

// 	A l lows the use of  un iversa l  detectors ,  such 
as  ref ract ive  index (RI )  ind icators ,  due to 
the use of  s imple  d i lute  ac id ,  which doesn ’ t 
requi re  grad ients  for  sample analys is 

// 	E l iminates  the need for  h igh-cost  so lvents 
( inc lud ing waste d isposal )

// Eluent  serves as  a  se l f - regenerat ing c leaning 
solut ion and does not  degrade the column

(reta ined)



More Column Options
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Concise Separat ions has a  wider  var iety  of 
polymer ic  HPLC columns than our  compet i tors .  The 
vast  major i ty  of  co lumns on the market  for  ion-
exc lus ion analys is  of  organic  ac ids  ut i l i ze  an 8% 
cross- l inked polystyrene d iv iny lbenzene copolymer .

By prov id ing addi t ional  choices ,  Conc ise 
Separat ions a l lows you to  maximize speed , 
se lect iv i ty ,  and resolut ion of  sample components  in 
your  separat ions .

A l though the 8% cross- l inked polymer ic  co lumns 
prov ide excel lent  separat ion for  many typ ica l 
samples  conta in ing organic  ac ids ,  sugars ,  and 
a lcohols ,  Conc ise Separat ions has determined that 
certa in  separat ions are  enhanced t remendously 
by  vary ing cross- l inkage and part ic le  s izes  of 
polymers .  A l though ion-exc lus ion of  organic  ac ids 
is  the main separat ion mechanism for  samples , 
the polymers ’  s ize  exc lus ion l imi t  i s  contro l led by 
the percent  cross- l inkage .  The addi t ional  s ize-
exc lus ion mechanism for  Concise Separat ions 
columns prov ides un ique se lect iv i ty  for  some 
components .  For  max imum ef f ic iency ,  Conc ise 
Separat ions a lso prov ides columns wi th  smal ler 
part ic le  s izes  and t ighter  s ize  d is t r ibut ions than the 
typ ica l  industry  s tandard of  9-micron part ic les .

Choosing a column for your sample

In  genera l ,  the Coregel  87H3 is  a  good star t ing 
point  when cons ider ing a  Concise Separat ions 
organic  ac ids  analys is  co lumn,  s ince i t  combines 
good resolut ion of  many common organic  ac ids 
wi th  h igh durabi l i ty .  (See F igure 1  for  an example) 
However ,  the many combinat ions of  polymer  cross-
l inkage ,  part ic le  s ize ,  and column s ize  of fered by 
Concise Separat ions a l low customers  the f reedom 
to choose a  column wi th  features  most  important 
to  the i r  separat ion needs .

Retent ion charts  of  common organic  ac ids  are 
another  va luable  tool  when se lect ing a  column. 
Due to  the abundance of  organic  ac ids ,  sugars , 
and a lcolhols ,  and the innumerable  poss ib le 
combinat ions of  compouds in  mixtures ,  i t  i s 
imposs ib le  to  create a  comprehens ive retent ion 
chart  to  gu ide   chemist  through a l l  appl icat ions . 
We stock most  of  the common organic  ac ids , 
sugars ,  and a lcohols  in  our  laboratory ,  so we wi l l 
f requent ly  generate  a  sample chromatogram of 
your  mixture or  actual ly  run your  sample ,  to  ensure 
our  columns wi l l  separate  your  sample proper ly . 
P lease contact  Concise Separat ions wi th  any 
quest ions regard ing column se lect ion .

// Resolut ion of  peaks of  interest

// Analys is  t ime

// Select iv i ty  (E lut ion order  of  peaks)

// Durabi l i ty

// COLUMN CONSIDERATIONS //
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Table  1  of fers  genera l  gu idel ines  for  choos ing your  Concise Separat ions column.  Our  columns are  l i s ted and ranked 
accord ing to  the i r  resolut ion qual i ty ,  analys is  t ime speed ,  se lect iv i ty ,  and durabi l i ty .

Table 1

Resolution 
(Highest to Lowest)

Analysis Time 
(Fastest to Slowest)

Selectivity 
(Highest to Lowest)

Durability 
(Most to least)

Coregel ION 300 Coregel USP L17 Coregel ION 300 Coregel 107H

Coregel 64H Coregel 87H1 Coregel 64H Coregel 87H3

Coregel WA1 Coregel ION 310 Coregel ORH 801 Coregel 87H1

Coregel 87H3 Coregel ARH 601 Coregel WA1 Coregel WA1

Coregel ORH 801 Coregel ORH 801 Coregel 87H3 Coregel ORH 801

Coregel 107H Coregel 107H Coregel 107H Coregel ION 310

Coregel ARH 601 Coregel 87H3 Coregel ARH 601 Coregel USP L17

Coregel ION 310 Coregel WA1 Coregel ION 310 Coregel ARH 601

Coregel 87H1 Coregel 64H Coregel 87H1 Coregel 64H

Coregel USP L17 Coregel ION 300 Coregel USP L17 Coregel ION 300

Temperature Effect

By far  the most  powerfu l  tool  used to  in f luence 
re lat ive  retent ion of  compounds on Concise 
Separat ions ion-  exc lus ion columns is  temperature .  
For  polymer ic  co lumns ,  a  co lumn oven is  usual ly 
requi red for  opt imal  resul ts ,  and to  min imize the 
pressure l imi tat ions commonly  found wi th  other 
polymer ic  pack ings .  By  manipulat ing temperature 
and e luent  s t rength ,  an analyst  can great ly 
enhance spec ies  separat ion (see F igure 1 ) .  Unl ike 
other  co lumn manufacturers ,  Conc ise Separat ions 
a lso of fers  d i f ferent  cross- l inked organic  ac id 
columns to  u l t imate ly  g ive  the chromatographer 
contro l  to  opt imize separat ions .

Figure 1Retention Time (minutes)

L-Ascorbic acid D-Sorbitol
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Concise Separat ions has worked wi th  many b iofuel 
companies  to  develop organic  ac ids  columns that 
better  f i t  the i r  needs .  The 107H FA and the 801 
FA are  the latest  co lumns developed to  a l low 
st reaml in ing of  important  QC steps before and 
af ter  fermentat ion .

Biofuel Analysis

Figure 2
Coregel 107H FA
PN: ICE-99-9867

Coregel 801FA
PN: ICE-99-9753

The 107H polymer  is  un ique to  Concise Separat ions . 
The resolv ing power  coupled wi th  ruggedness 
a l lows the polymer  to  separate  organic  ac ids , 
a ldehydes ,  and a lcohols  in  ext reme env i ronments .

We created the 107H FA for  those b iofuel  assays 
that  need quick ,  re l iab le  resul ts .  Ethanol  e lutes 
near  7  minutes  on the 107H FA (see F igure 2 ) 
compared to  20 minutes  on the or ig ina l  107H 
column. 

For  more compl icated b iofuel  analys is ,  Conc ise 
Separat ions has developed the 801FA column:  the 
801FA resul ts  are  much faster  than the t rad i t ional 
ORH 801  column yet  peak ef f ic ienc ies  are  not 
compromised (see F igure 3 ) .

Coregel 107H FA

Running Condi t ions :  8mM Sul fu ic  Ac id  @ 0 .6mL/min and 80C

Glutaric Acid

Formaldehyde

Methanol
Ethanol

Coregel ORH 801 FA

Running Condi t ions :  8mM Sul fu ic  Ac id  @ 0 .6mL/min and 80C

Figure 3
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Concise Separat ions of fers  a  var iety  of  co lumns 
to  best  f i t  your  fermentat ion analys is  needs .  Our 
most  popular  opt ion ,  the Coregel  87H3 ,  i s  shown in 
F igure 5 .

Conc ise Separat ions has a lso developed a  column 
for  those who have conduct iv i ty  detect ion instead 
of  UV,  the Coregel  CA1  (see F igure 6) .

Organic Acid Analysis with Conductivity

Fermentation Analysis

Coregel 87H3
PN: ICE-99-9861

Coregel CA1 Carbonate Analysis Column
PN: ICE-99-9872

Mass spectrometry  can be used for  detect ion as 
wel l .  For  more favorable  resul ts  f rom MS Detect ion , 
t r i f luoroacet ic  ac id  (TFA)  replaces su l fur ic  ac id 
(H2SO4)  as  the e luent ,  whi le  g iv ing the same 
retent ions .

Organic Acids with Mass Spectrometry

Figure 4
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Coregel 107H

0.1% TFA @ 35C

8mM H2SO4 @ 35C

0. 1% TFA @ 30C

8mM H2SO4 @ 30C

Coregel 87H3 Fermentation Std
Running Condi t ions :  8mM Sul fu ic  Ac id  @ 0 .6mL/min and 80C

Figure 5
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Coregel CA1 Carbonate Analysis
Running Condi t ions :  0 .5mM Sul fu ic  Ac id  @ 0 .5mL/min

with  Conduct iv i ty  Detect ion

Figure 6

Bu
ty

ra
te

Ca
rb

on
at

e

Pr
op

io
na

te

Ac
et

at
e

Fo
rm

at
e



C A R B O H Y D R A T E  A N A L Y S I S  H P L C  C O L U M N S   / /

C
O

N
C

IS
E

 S
E

P
A

R
A

T
IO

N
S

 •
 C

O
N

C
IS

E
 R

E
S

U
L

T
S

 •
 C

O
N

C
IS

E
 S

E
P

A
R

A
T

IO
N

S
 •

 C
O

N
C

IS
E

 R
E

S
U

L
T

S
 •

 C
O

N
C

IS
E

 S
E

P
A

R
A

T
IO

N
S

 •
 C

O
N

C
IS

E
 R

E
S

U
L

T
S

 •
 C

O
N

C
IS

E
 S

E
P

A
R

A
T

IO
N

S
 •

 C
O

N
C

IS
E

 R
E

S
U

L
T

S
 •

 C
O

N
C

IS
E

 S
E

P
A

R
A

T
IO

N
S

 •
 C

O
N

C
IS

E
 R

E
S

U
L

T
S

 •

The fo l lowing table  compares organic  ac id  retent ion t ime between d i f ferent  cross- l inked columns .  The data  for 
Table  2  was taken under  the fo l lowing test  condi t ions :  2 .5mM H2SO4,  50°C ,  F low Rate 0 .5  mL/minute ,  100ppm.

Table 2

Compound ION 300 ORH 801 COREGEL 64H COREGEL 
107H

COREGEL 
87H3

1 Malic 12.0 7.5 11.5 10.2 10.0

2 Malonic 11.1 7.4 10.8 9.8 9.8

3 cis-Aconitic 7.5 7.4 11.2 9.9 9.6

4 Adipic 21.8 13.7 21.9 17.5 16.5

5 Formic 17.1 11.1 16.5 15.0 14.6

6 Maleic 8.1 5.2 7.7 7.6 7.8

7 Ascorbic 7.8 5.0 7.5 7.4 10.5

8 Butyric – 18.5 – 24.1 –

9 Glycolic 15.4 9.9 14.8 13.4 12.8

10 Glycolic 11.5 7.4 11.1 10.1 9.8

12 Citric 9.5 6.3 9.1 8.4 8.3

13 Tartaric 10.0 6.4 9.6 8.9 8.7

14 Nicotinic – – – – 26.4

15 Propionic 20.1 15.2 21.7 19.3 18.6

16 Succinic 9.2 9.8 8.8 12.7 8.7

17 Oxalic 6.6 4.5 6.5 6.7 6.9

18 Sorbic 18.7 12.0 17.9 16.0 15.3

23 Acrylic 23.3 – 22.5 19.9 19.4

26 Isobutyric – – – 21.8 21.4

27 Lactic 16.0 10.3 15.5 13.6 13.1

28 Shikimic 15.5 9.7 14.7 12.5 12.1

29 Fumaric 16.4 10.3 15.7 14.0 13.1

30 Glutaric 18.2 11.3 17.2 14.7 14.0

31 Pyruvic 9.3 6.0 9.0 8.6 8.7

32 Acetic – 12.4 18.4 16.6 –

33 Proponal 28.7 28.9 – – –

36 Quinic 12.6 7.9 12.1 10.7 10.4
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Concise Separat ions of fers  a  var iety  of  organic  ac id  columns to  opt imize your  assays .  Table  3  compares our  co lumns 
to  s imi lar  co lumns of fered by other  companies .

Table 3

6% XL 6.4% XL 7% XL 8% XL 10% XL Particle Size (μM)

Concise Separations

Coregel ARH 601 X 6.5

Coregel 107H X 8

Coregel 64H X 10

Coregel 87H1 X 9

Coregel 87H3 X 9

Coregel ION 300 X 7

Coregel ION 310 X 8

Coregel ORH 801 X 9

Coregel USP L17 X 8

Coregel WA1 X 9

Bio-Rad

Fast Analysis Column X 9

Fermentation Monitoring X 9

Aminex™ HPX-87H X 9

Phenomenex

Rezex™ RFQ-Fast Acid X 8

Rezex™ RHM-Monosaccharide X 8

Rezex™ ROA-Organic Acid X 8

Shodex

KC811 N/A 6

Sugar SH1011 N/A 6

Sugar SH1821 N/A 6

Supelco

SUPELCOGEL™ HPN 59304-U N/A 9

SUPELCOGEL™ 6-10H N/A 9

SUPELCOGEL™ HPN 59346 N/A 9
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Tips on Maintaining the Performance of CARBOSep 
Columns // Use column ovens to  increase column 

ef f ic iency and lower  column back pressure .

// Set  the pressure shut  of f  for  the analyt ica l  test 
system at  or  s l ight ly  be low the recommended 
pressure maximum for  the column used ,  to 
prevent  i r revers ib le  damage to  the column.

// 	When insta l l ing ,  a l low the column to warm up 
in  the column oven for  15  minutes ,  then star t 
the f low rate  below your  target  f low rate .  Af ter 
another  15  minutes ,  increase the f low rate  to 
the target  f low rate and conf i rm that  the column 
is  operat ing at  the expected back pressure .

// 	To increase the l i fet ime of  your  analyt ica l 
co lumn,  we recommend the proper  use of 
guard columns or  cart r idges .  How f requent ly 
you change your  guard column depends 
on pretreatment  or  pur i ty  of  the sample .

// 	F i l ter  and remove potent ia l ly  harmful  organics 
f rom samples  to  decrease the need to  change 
guard columns .  Carefu l ly  moni tor  the guard 
columns for  pressure increase and moni tor 
the chromatograms for  changes in  retent ion 
and ef f ic iency to  determine the approx imate 
usefu l  l i fet ime of  the guard columns .

// ADDITIONAL TIPS //

The most  important  fact  to  remember  when 
us ing CARBOSep columns is  that  the polystyrene 
d iv iny lbenzene copolymer  is  a  low cross- l inked 
mater ia l :  th is  polymer ic  pack ing has a  l imi ted 
res is tance to  f low rate  and pressure ,  and wi l l 
i r revers ib ly  compact  and overpressure at  a  certa in 
leve l .  Unl ike  polymers ,  s i l ica-based mater ia ls  are  not 
f low-rate  sens i t ive ,  and the re lat ion between pressure 
and f low rate  remains  re lat ive ly  constant ;  therefore , 
CARBOSep columns should be carefu l ly  moni tored for 
pressure ,  and operated wi th in  the recommended f low 
rates  and pressure spec i f icat ions .

Customer Support

Please do not  hes i tate  to  contact  us  wi th  any 
quest ions about  our  products ,  or  for  he lp  wi th 
your  appl icat ion needs .  By  ass is t ing you wi th  new 
sample separat ions ,  we not  only  prov ide so lut ions 
for  our  va lued customers ,  we d iscover  new column 
methods and technologies  that  can benef i t  others 
in  the industry .  We encourage you to  v is i t  our 
webs i te  per iod ica l ly  for  updates  on new products 
and appl icat ions ;  we are  cont inuously  upgrading the 
webs i te  wi th  improved access ib i l i ty  opt ions and new 
support  in format ion .  P lease fee l  f ree to  contact  us 
wi th  webs i te  suggest ions .  Your  op in ion matters !

2032 Concourse Dr ,  San Jose CA 95131
844-348-4366
conciseseparat ions .com

ISO 9001 :2008
Cert i f icate  Regist rat ion No.  74 300 4085

We spec ia l ize  in  polymer ic  technologies  used in  a 
wide var iety  of  HPLC columns ,  so l id  phase extract ion 
products ,  analyt ica l  guard columns and cart r idges , 
guard d iscs ,  and bulk  polymers  for  pur i f icat ion 
and sample preparat ion appl icat ions .  By  prov id ing 
cons istent  re l iab i l i ty  and t imely  del ivery  of  h igh 
qual i ty ,  long- last ing products ,  we have establ ished the 
Concise Separat ions Chromatography product  l ine as 
a  mainstay  in  qual i ty  contro l  methods wor ldwide .  We 
pr ide ourse lves  in  work ing c losely  wi th  our  customers 
to  mainta in  the type of  qual i ty  and serv ice they need 
to  meet  the i r  cr i t ica l  analyt ica l  requi rements .  Through 
customer col laborat ions we have developed new 
methods and appl icat ions .

About Concise Separations


