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We have developed an integrated ion liquid chromatography 
chip,  which is integrated with column, frits/filters, injector and 
conductivity detector. On-chip separation and detection of anions in 
water (~25ppm) have been successfully demonstrated. The 
detection limit is estimated to be 1ppm for the common anions. A
much-improved 2nd-genaration chip is currently being developed to 
do better injection, separation, and detection. A palm-sized wireless 
LC system based on the LC chip is also actively being developed.
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Figure 1. Chromatography Principle
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Figure 2. Illustration and pictures of the 
1st-generation integrated LC system on-a-
chip. (a) Cross-sectional view of the 
device after fabrication. (b) Beads packed 
at the filter and sensor. (c) Fluorescent 
picture of the heavily packed beads in 
separation column.
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Conditions: 1.7mM NaHCO3, 1.8mM Na2CO3. Isocratic. Conductivity.

1. Fluoride: 12.5ppm
2. Chloride: 25ppm
3. Nitrite: 25ppm
4. Bromide: 25ppm
5. Nitrate: 25ppm
6. Phosphate: 25ppm
7. Sulfate: 25ppm

On-Chip Packed Column. L 8mm/W 100µm/H 25µm.
Hamilton PRP-X110 Anion Exchange 7µm Resin
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Figure 3. On-chip multi-anion 
separation result. Figure 4. 2nd-Generation LC Chip with 

EOF pumping, background 
electronic suppression, and injection 
monitoring. 

Figure 6. Wireless LC System On-a-Palm 
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Figure 5. Cross sectional 
illustration for the 2nd generation 
LC chip with EOF pumping or 
tandem liquid chromatography 
column for multi-dimensional 
separation.

Figure 5. Fabricated device pictures for the 
2nd-generation LC chip. 
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