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When you observe decreasing analyte retention as mobile phase water content increases on a
Cogent Bidentate C18 column, there are two primary explanations—and they lead to very different
next steps. 

1) Normal Behavior Under ANP (Aqueous Normal Phase) Conditions

Cogent TYPE‑C™ columns can operate via Aqueous Normal Phase (ANP) mechanisms, which is a
distinctive behavior compared with conventional reversed‑phase columns. In ANP mode, increasing
the proportion of water in the mobile phase can decrease retention, and this is expected—your
column is behaving normally. If your method or analyte set is known (or suspected) to engage ANP
interactions on TYPE‑C chemistry, the observed trend is not a column fault. 

How to confirm you’re in ANP territory

Review method intent: If the method was designed for or commonly shows ANP behavior on
TYPE‑C phases, the trend is consistent with expectations. 
Check analyte polarity/ionization: Analytes that often show mixed‑mode or ANP behavior on
TYPE‑C materials may display reduced retention when water increases. (Interpretive guidance
based on the CRC note that ANP is a “unique property” of TYPE‑C columns.)
Replicate with a controlled gradient: Run a short scouting profile that steps water content; if
retention decreases smoothly with added water—and performance is otherwise stable—that’s
consistent with ANP. 

What to do next if ANP fits

Proceed as normal: Treat the observation as method‑consistent behavior. No corrective action
is required if resolution and system suitability meet your targets. 

2) If You Intended Reversed‑Phase (RP) Behavior: Check the Instrument

If your separation should be RP (i.e., greater water usually increases retention for hydrophobic
analytes), a retention decrease with more water suggests an instrument setup issue rather than a
column problem. The CRC guidance points to solvent assignment and pump delivery as the most
common culprits. 

Essential diagnostic checks

1. Verify solvent identity & placement (A vs. B):



Confirm which solvent is in each reservoir and that the lines are correctly routed all the
way through degasser and pump inlets—mis‑plumbing is a classic cause of “reversed”
behavior. 

2. Confirm gradient lines are not crossed:

Trace tubing from bottle → degasser → pump(s) → mixer to ensure A and B are not
swapped at any junction. Even a single crossed connection can produce an “inverted”
retention trend. 

3. Check dual‑pump delivery accuracy (if applicable):

Measure each pump’s actual flow with a 5 mL volumetric flask and a stopwatch to verify
delivery and calibration; a mis‑delivering pump can skew the actual composition at the
column head. 

Interpreting the findings

1. If A/B were swapped or a pump is off‑calibration, correcting those issues should restore
expected RP behavior (i.e., more water → more retention for typical RP analytes). 

2. If everything checks out but the trend persists, revisit whether your analytes or method might
actually be engaging ANP‑like interactions on the TYPE‑C surface (see Section 1). 

Quick Troubleshooting Checklist

☐ Confirm solvent identity in each reservoir matches method definitions (A vs. B).
☐ Trace lines through degasser and pump inlets to ensure no cross‑overs.
☐ Time 5 mL on each solvent line to verify pump flow and calibration. 
☐ Compare observed trend with your intended mechanism (ANP vs. RP) for TYPE‑C phases.

Examples You Might See in Practice

Scenario A (Likely ANP): Polar analytes show lower retention as you increase water from 20%
to 40% in the mobile phase; peak shapes and system suitability remain consistent. Action: Treat
as normal on TYPE‑C under ANP; no fix required. 
Scenario B (Likely Instrument Issue): Hydrophobic RP analytes suddenly elute earlier when you
increase water, and the shift appeared after a recent solvent change. Action: Re‑verify A/B
assignment, tubing paths, and pump accuracy with the 5 mL/stopwatch check. 

Key Takeaway:  On Cogent TYPE‑C™ (Bidentate C18) columns, decreasing retention with more
water can be either normal ANP behavior or a sign of an instrument setup error (solvent
mis‑assignment or pump delivery issue). A few quick checks will tell you which it is—so you can either
proceed confidently or correct the system and get back to expected RP trends.
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