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Table. 1ot YER)SITY

Table 1. Characteristics of adsorbent

Activated carbon

- type Granular
pellet size 10-12 mesh
pellet density 0.85 g/em’
bulk density 0.482 g/cm3
External void fraction 0.433
Heat capacity 0.25 cal/g K

Table 2. Characteristics of Dual bed

Dual bed
Inner bed Outer bed
length 100 cm 100 cm
inside diameter | 3.160 cm 4.745 cm
outside diameter 3.540 cm 6.800 cm

materials of wall Brass stainiess steel
heat capacity of wall|0.0898 cal/g K 0.1200 cal/g K

8.47 g/cm’ 7.83 glem’

density of wall

2.2 PSA 33 48 FXA

B Ad P AL TE S AT Dual bed A
A= Fig.l, Fig.29t #o FFFL o]
100cm, W7dL inner bed”} 3.15cm, outer bed:=
4.75em=Z ARAHAL, ZFEIL 1/4in. sus
tubeS AMESIE o™ 1 Yo EAL Table 2.9
2. AE F FAPo= Ry APty §&
= WA5}7] Y8 7o) A dleo) glass wool
7 miAEAGE GEAIA AT JAEES
Z74317] 913 Fdol= WBE AAZ Y9
AAERT, g WRo 2939 438 A3
7] Y3l FFHNAEE inner bed?] 10cm, 90cm,
outer bed®] 10cm, 30cm, 50cm®} 75cm X Ao
RID(residence temperature detector, Pt 100Q)
g AAsl & FUYFe & AN, &
o] Ao pressure gaugeS 23] Aok sk
o pressure transducers X310t 93 Fof
AT FFoE TINAE FF37] sl MFC
(mass flow controller, Bronkhorst High-tech)Z
T3 (feed end) F-29), 2@l 29 ¢4HS
dAZsA FR1A1717) A3} BPR (electrical back
pressure regulator)S AW (product end) F-

39T, MFCE  Hy/CO/CHy/CO, (89 20 3: 26
vol.%) TE7tzol] SEE Hde ¥A factord:
AbRstTh, wiER Fdo] JARAgE A=A
T2 EE mass spectrometer (Balzers Quadstar

421)8 AHgate] RN Ao E AT
(3)(4)

MFC ; Masa Flow Controliar
PT : Pressure Transducer BFR : Back Pressure Regulator
RTD : Realstance Temperahure Detector CV : Check Valve

MNFW : Meas Flow hieter

Fig.1 Schematic diagram of apparatus for
breakthrough experiment

b

2.3 PSA &8 Sequence

o]

e FAE ABAEE] 948 Dual bed9] PSA
TR L Uul Fu PSATAH S A EFTH PSA F
A AlFAE Fig. 3049k BE npep Zo] (1) 7}
ot &HA (PR), (2) & 94 (AD), (3) &% &
g #HSg oA (DPR), (4) 2% (BD), (B) A
oAl (PG, (6) 7Y &4E #53s 9 (PPE)=
AV shoict. ZF aAl) step time 15%, 225
Z. 102, 15%, 2252%, 10x2=2 330 AD step
timeo| W& PSA T4 AF2] W Fo|]E H7|
95ty AD step time vHo] 71 A9 ST
PSA TR A8 2AL TF FF 71, F&
ot Gatm, AT G 0.483 LPMOZ 38} o
PSAY] IR T 7PY T8 Aozt & ¢ 2
= P/F ratio® W3 AA/MAA 33 A5 A
B & ¢ de MBS £x9 34E9] W
2 A AH YT}
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Fig.2 Schematic diagram and spatial
coordinate the dual beds

Feed Vent Vent

1 LT

BED

Product Product
> —>

BED 2

Vent Fead Feed Vent

BED AD DPE oo PG PpE Fp

BeD? PG PRE FP AD 0Pz DP

AD , adsorption ; DPE , depressurizing pressure equalization ; OP , denressuszation :
PG, purge + PPE, pressurizing pressure equalization ; FP , Feed wressurization

Fig.3 Flow diagram and cycle sequence of a
six—step PSA process
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QF 2 wlo] Buje} 22 vl T B 4= pSpAQ)
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A 59 I5&L v Bgk1, Fig.62 &
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W F4 o g ¥EE HUCP/F
ratio?] A= t23

in P
P/F ratio = Hydrogen used in PU step

Hydrogen fed in AD step

Fig.49 A B 4= 91%o] Fa dA A|7HE 200
ZollX 275%7A) 25% HBo 2 =8 BYYS 9,
T4 == A dojx| 1 35E&E A 57}
st AL B F Yoy ol FAA UR &:
AL #ol & & ). Fig.50olA B £ Y=
P/F ratioZ QoA 0.37}R 71 Al7|H F£4
e F718IA T 348 DA AL
dt}. FHo 2 49 8L P/F ratio
7Vl MgAHon ZHASAT 4 %
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Rolx) ¢k AL E 5 At o] 4 PSA FA A
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o] P/F ratioZ} PSA A9 58 XF71 8 & o
=2 ¢ F U,

st Fig.43 Fig.591A P/F ratioZ} 091 A
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Fig.5 Effect of P/F ratio step time on
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