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Abstract — Crystallization of CaCOj is practiced on a polymethylsiloxane (PDMS) - based microfluidic system. Lig-
uid-liquid reaction was investigated by mixing calcium chloride (CaCl,) and sodium carbonate (Na,COs) solution to
crystallize CaCOj;. Aspartic acid (Asp) was added to investigate the morphology change such as vaterite and calcite.
Suitable ratio of Na,CO; and CaCl, was searched for initial seed formation. Christmas tree model was used as microf-
luidic device to form concentration gradient of Na,CO; and CaCl,. After observing microfluidic channel by using opti-
cal microscope, we found that seeds of CaCO; were formed under the condition that the ratio of Na,CO; and CaCl, was
2:1. Morphology of crystals were also observed as CaCO; crystals grow. When Asp was added, vaterite crystal was
more frequently found in two morphologies (vaterite and calcite) and seed formation and crystal growth were inhibited.
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Fig. 1. Fabrication method of PDMS chip, (A) Coating photoresist
on Si wafer, (B) Exposure to UV on wafer for photo mask,
(C) Dipping in developer to develop wafer, (D) Pouring PDMS
on wafer and casting, (E) Tearing off PDMS on wafer, (F)
Plasma bonding on glass with PDMS.
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Fig. 2. Chip design of christmas tree microfluidic device.
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Fig. 3. Concentration gradient in detection channel (0.5 pl/min), Right
top: image of FITC across detection channel, Right bottom:
graph of concentration gradient of FITC concentration.
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Fig. 5. History of crystallization by CaCl, and Na,CO;; (A) Optical
image of crystals after S min, (B) Optical image of crystals
magnified 10 times of A, (C) After 15 min, (D) Magnified 10
times of C, (E) After 30 min, (F) Magnified 10 times of E,
(G) After 60 min, (H) Magnified 10 times of F.
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Fig. 6. History of crystallization by CaCl, and Na,COj; after 60 min;
(A) Optical image of crystals after 120 min, (B) Optical image
of crystals magnified 10 times of A, (C) After 180 min, (D)
Magnified 10 times of C.
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Fig. 7. Concentration gradient in detection channel with asp (0.5 pl/
min).

Fig. 8. Optical image of initial crystallization with Asp.

P23 A3}, Fig. 89] HAlog BAlE FE3} o] A7) S
el g Bl o] 77ke- ol AR ele] AAE= Z1S gl
k. o] 5 Ff ofaTE EAl0] 18 FEE EAllsks AHE 7kl
oM e A7 2] /o] AAlEE AE & AT B
3+ Axs A7 e Azko] 2~3 min oUjell AAE o) HE
¥} =2 5 mino] HolAlok A do] AdE 7] A& o] 9} e
A g o] wiske}l A AIREE] AR CFE Kot op TR E
sto] '] AAst sgell AlAlR 283k o = AlSich
T3 A4 go] A E o] B ERO] wEE R BESH: 7
otk AR 8 AN MM EF Fr) Folof sl 27 9]
A A} w7 ST

AIRE Aol whE A% 2378 WskE Al B, 9whg AR $ 18
min'-E] 30, 60 min Z¥}8 Fig. 9A, C, oA H50] oA 1=2|3t
Azgslel Gl A4 AdTrelo] eERY dslde vt B
T A 7R o] EsHA] Skt ofAuE EALY] FT) 2
Sre® A 2378 4ol olsatA| Fatal A ofFelxnt A
ol ks BEs B 7 USlth A7) Fejelx] Bd, wiElet
o|EZ} thgr WAL Ao o] B Gl o] ETL
AujF ol okx ] A8 3 gl Fig, 9A, C, EZ 108 gojgt Fig,
9B, D, Fellx] 18t = Q1% -8 2] wlEj2o] E7} 2pA]8l= H|&o]
A Holxt}. w3t Fig. 5B, D, F, He} Hlwal] Boks wf A4e) =1
717F AR FAES & 5 Qlek =3 A% A S g e Al

Fig. 9. History of crystallization by CaCl, and Na,CO; with Asp;
(A) Optical image of crystals after S min, (B) Optical image
of crystals magnified 10 times of A, (C) After 15 min, (D)
Magnified 10 times of C, (E) After 30 min, (F) Magnified 10
times of E.
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