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Abstract: Split-flow thin cell (SPLITT) fractionation (SF) is a rapid separation technique capable of separating
colloidal particles or macromolecules into two or more fractions. SF allows fractionations in a preparative scale
as sample is fed continuously. Generally SF uses a thin ribbon-like channel equipped with two flow stream
splitters at the inlet and outlet of the channel. Thus there exist two flow inlets and two flow outlets at the
top and bottom of the inlet and outlet of the channel, respectively. There are two operating modes in SF,
conventional mode and full-feed mode (FFD). Although the resolution in the FFD mode is lower than that
in the conventional mode, FFD mode has some merits. The design of the channel and operation are simpler
in the FFD mode, as it does not require the feeding of the solvent. Thus there is no flow stream splitter at
the channel inlet, and only one pump is needed, unlike the conventional mode, where two pumps are required
for the feedings of the sample and the solvent separately. Also the sample is not diluted in the FFD mode
as there is no solvent feeding, which is important for fractionation samples with low colloidal concentrations
such as environmental samples. For some of environmental samples, pre-concentration is often required. In this
study, a new large-scale splitter-less FFD-SF channel was implemented, where there is no splitter at the outlet
as well as at the inlet of the channel. It was possible to build the channel in a much larger dimension than
conventional ones, allowing much higher sample throughput (TP). The new channel was tested and optimized
with polyurethane (PU) latex beads, and then applied to large-scale separation of Polyacrylate (PA).
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Fig. 1. Schematic views of SF channels operating in
conventional (top) and full-feed depletion (FFD) mode
(bottom).
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3.1. Sample

3.1.1. Polyurethane (PU) latex bead

1.14 g mL™'e] =S 7IX& PU 2HelX YRk A
AA &S 8l F ANE FFOEAM ARARE
FE PO At AlFAte] 2o EAHE
ga)A] 2712 gt

3.1.2. Polyacrylate (PA) latex bead

PA YA 9A] 1.14 g mL'9] UEE 7IAH, AHY]
% 282 951 GRANE FFORA ARAZY
B Pgow AFugt B AvaiE T K R
o N T YAA/NREES L PA NEE A
SFATHPA-1, PA-2).

3.2. Large scale splitter-less GSF System

Fig. 2= & Aol #|2Fet t)-8-3F splitter-less GSF
Az Ad FYHEE BAFT AdS F 79
Plexiglas'I‘M EE Alo °ﬂ upper%e—i, Mylar spacer,
middle £%, bottom £5< 7|9 ¥ =24 A2s)

ATt Ade] AA 710]1_ 50 cmo]al Z£2 10 cm©]
o} YdT-a%ol 39l peristaltic pump (Masterflex,
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Fig. 2. Schematic view of the large scale splitter-less FFD-
SF channel.
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Table 1. FE for SF-fractions of PU latex beads shown in Fig. 3

Table 2. FE measured for SF-fractions of PA-1 beads shown

Sample ' Fraction-a Fraction-b in Fig 4
loading V@ ). FE V(a) FE ¥(b) Sample loading a') FE (%)
(mL/min) . - -
(kg/hr) (%) (mL/min) (%) (mL/min) (kg/hr) (mL/min) Fraction-a  Fraction-b
3 50 78.7  22.87 52.4 27.13 2.1 70 71.6 62.8
6 100 83.6 2287 53.5 77.13 3.0 100 72.0 67.7
3.6 120 77.0 68.4
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Table 3. FE of SF-fractions of PA-2 beads shown in Fig. 5

Sample loading

FE (%)

(kg/hr) Fraction-a Fraction-ba Fraction-bba Fraction-b Fraction-bb Fraction-bbb
2.1 98.6 99.5 99.8 41.7 419 422
3 97.4 97.9 99.2 45.8 459 45.8
2 fractiong ‘fraction-ba’ 2, ET-h2 WA U £ 25 9F 97% o] dolt). ol ANETFRES F
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Table 4. FE of mixed SF-fractions of PA-2 beads shown in

Fig. 5
. FE (%)

Sample loading Fracti Fracti
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