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Abstract : This research is related to the process of refining the raw material, industrial
2-propanone to the Z2-propanone of the electronic grade. With this view, the high purity of
2-propanone was obtained through the complex preprocessing(physical adsorption method),
distillation process and membrane—filtration of distillate. Impurities were identified by GC and
UV, and then we assayed the water content in 2-propanone passing adsorption step made of
activated carbon and Zeolite 4A. Furthermore, the distillation was performed with the packed
column distillation apparatus to eliminate impurities such as acetaldehyde. Particulates were
removed by reduced-pressure filtration through 0.5um membrane filter and the number of the
particulates was measured by particulate counter to confirm the removal of impure particles.
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Fig. 1. (a) Karl-Fisher titration apparatus, (b) Particulate counter.

TR AR e

oxl

ox
(i
ot o o o ¥ 12

oAl BEEA Alzg gl Al
=

o7 AgHE 2-Zaii=e HAAE AEd
. AATZE L B E =oly] 959
s =4 P 298 2-xRy

Agsrgon B3t AA HAe AR A
9 FF A4S Estel A Sohe W
a5}

FA 8| A el AE R ZAFH] 9

T AR v

2. 4 ¥
2.1, /2 L 7712
B A7 AgE dat Adetedel 3
94 2-ZRaheg AESHY B AT A
A A RE 2 mvize) ¢ BAL 9

G Eg(F)AH HP-1(AsilentAk
30x0.32x0.25) Z¥ ¥ FID detector’} =¥
DS 6200 Gas chromatograph(GC)E A3+
a, BEFsE BAHE 9sle] Mecasvs AR
UV-VIS Spectrophotometer Qvis 40002 3%
FEAUV)E AMEsEA T Fig. 1o YERd A
I o] Fi EA18]E 98l Karl-Fisher
titration A& AHgstg o, &u W n Pzt
T =4 S RION AR€]
KZ-30W2(sampler)2} KE-40(controller)©] %
2% Particulate counterE AF-&-3F33th

oX,
)
a

= 1 Zeolite 4A0]
ErEY S 13 AA

3k column &2

(b)

- 504 -



Vol. 25, No. 4 (2008)

ﬂﬂ#ﬂ—e Pt

(e]
AAL 0Amm(YEEEZ 0.3-1.2mm)¢!  Trilite
SCR-B (o] 28AL AF)E Ab&std=d, 23
up o 5o o] WIS Ao 95}
i

R 4 3}04 BE A
2-ERWEOR zgxﬂ%}% TS AR
T3l SHAA = Fig. 201 veERd A3 7Lo]

pilot TFE9 ©FE 209ko] 10L vessel &%
9] packed tower type T FHAE AT
=3k dA-E 2- 4iJ)ri AE=2 FHGA
—hg—o]-o:] =3 = oH o GCQ} uves /\}&
sho] HA ’3]—93\3_’ EE?}, 0.45¢m Watman filter=
Abgste]l FRde] myAE o dste] 53 A
Ay 2-Z23k=3 o3 APy 2-Z2 ke
o] particle NFE A8 vl skl

ol

AR 55 2L 2= Al #I A 3

38 ¥ 2
< F71 &vel AN =
2] Hoew dAE st S
o8 AAsks Aol dubHoltt. shA|Rt
T | aES el Abde] aqtu =
e A @A o webd &
g Zeolite 4A Bl o] 2ul3FAE AR 5T
AAE HHE AR F SRHeR AAs
A s 2-22=e) AAE TP
THE 2-zEYES AR eHom AAlst
71 #lstel 4, AR TH AMEE TIEeR
GCE Ab&stel & E4siglen, Z23s
A el AFgF @7 Table 1o YeERH S
i GCe| #5271 Table 29 2t}

2
X
s
iy

[e]

031 =k

Table 1. GC analytical results for industrial
2-propanone

Assay Industrial Electronic
(by GC) 2-propanone grade Spec.
Purity (%) 99.34 Min. 99.70

Water

content(%) 0.57 Max. 0.30

Table 2. The conditions of GC operation

30m * 0.32nm *
1.0um [SGE // BP1]

30cc-He/min

Column

Carrier gas

Injector temp. 200C

Detector temp. 250C

Column temp. 80C (isothermal//3min)
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Table 3. UV analytical results for industrial 2-propanone and the Specification of

Electronic grade 2-propanone

UV (nm)
Samples
330 335 340 350 360 370 400
Industrial 24982 | 2.0400 | 1.8342 | 1.6642 | 1.4808 | 1.1842 | 0.5958
2-propanone
Elg(itromc grade Max. ) Max. Max. - - Max.
propanone 1.00 0.06 0.01 0.01
Spec.

Complex preprocessing
- adsorption
- lon exchange

Industrial 2-propanone

H{ Distillation H Filtration H Electronic grade 2-propanone

Fig. 3. The outline of refining industrial 2-propanone to electronic grade.
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Fig. 4. the water content in 2-propanone
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ratio. (adsorbent: active
Zeolite 4A).
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Table 4. UV analytical results for 2-propanone depending on adsorbent/2-propanone ratio
(adsorbent: active carbon, Zeolite 4A)

UV (nm)
330 335 340 350 360 370 400
Active carbon 1.0% 1.4937 1.0547 0.8817 0.7802 0.6951 0.5343 0.2551

Samples

Active carbon 2.0% 1.3939 0.9552 0.7858 0.6887 0.6138 0.4664 0.2225

Zeolite 4A 0.5% 24220 1.9553 1.7588 1.5889 1.4128 1.1287 0.5699

Zeolite 4A 1.0% 2.3341 1.8768 1.6794 1.5179 1.3470 1.0735 0.5424

Zeolite 4A 2.0% 2.1497 1.7037 15112 1.3572 1.2021 0.9493 0.4753
Electronic grade Max. - Max. Max. - - Max.
2-propanone Spec. 1.0 0.06 0.01 0.01

Table 5. UV analytical results for 2-propanone following complex preprocessing

UV (nm)
Samples
330 340 350 360 370 400
initial 30ml-output 3.9133 3.9999 3.8060 3.9133 2.8167 2.0479
60ml-output 0.4382 0.0698 0.0383 0.0331 0.0 0.0
90ml-output 0.8384 0.3306 0.0394 00343 0.0 0.0
120ml-output 0.4823 0.0507 0.0151 0.0118 0.0 0.0
Electronic grade Max. Max. Max. _ B Max.
2-propanone Spec. 1.0 0.06 0.01 0.01
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Table 6. GC analytical results for industrial 2-propanone following packed

column distillation

GC area (%)
Conditions Acetaldehyde 2-propanone etc
(RT=0.96) (RT=1.08) ’
Complex _
preprocessing 0.560 99.36 %2 B 1211 48 08%9171’
2-propanone ’ ’
Electronic grade B B
2-propanone Spec. 970
0.027 99.973 RT = 1.155 0.00002
Distillate
0.026 99.974 RT = 1.163 0.00001

Table 7. The experimental conditions of packed column distillation

Distillation Heating Mantle Vessel Top Time Distillate
stage (C) (C) (C) (min) (ml)
Distillate 1st 94~98 60~61 54~55 90 600
Distillate 2nd 94~95 60~61 55~56 50 600
Distillate 3rd 94~107 60~61 56 65 700
Distillate 4th 105 61~75 56 65 900
Distillate 5th 92~118 70~90 56 80 1300
Bottom(residue) - - - - 1000
Total amount (ml) - - - - 5100
Packed column TH2Ee] FAMe =4S Aoz FgE)
Table 7 A|A]3}A
Lok 919 Packed THFES AME3S ZF S5 3.3. S0i W o|EXts 2o
Al A UV 429 A= Table 8 #A]s} EoE vHAE B Q9o HE=R HxA}
E1r 125/ NS oA ELH s x5 & Tue AAANAMY wPAFE FNE AF
=oll 71918t A Tl AFSES WESHA sl 8 g5 9] ot mEkA 2 A
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T UV Aot w9 i A0E e et FdE 2-Z 2=, EAdek] 93 § &
Aok 2y 22k SR A AR Tl A O]—F/] 2-X 2= B3 dAAP 2-Z Ryl
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Table 8. UV analytical results for 2-propanone in the packed distillation column following
each distillation step

UV (nm)
Samples
330 335 340 350 360 370 400
Complex
preprocessing 1.6433 1.1311 0.9606 0.8876 0.8525 0.8044 0.6527
2-propanone
1’st distillate 0.9386 0.3356 0.0876 0.0088 0.0023 - 0.0
2nd distillate 0.7418 0.2502 0.0620 0.0028 0.0 - 0.0
4th distillate 0.6887 0.2253 0.0522 0.0 0.0 - 0.0
Bottom(residue) 3.9999 3.9999 3.9999 3.9999 3.9565 - 3.3113
electronic grade ax B Max. 0.06 ax B B ax
2-propanone Spec. 1.0 0.01 0.01
Table 9. The number of particles in 2-propanone
Samples Number of particles (at 0.5 zm)

Industrial 2-propanone

over the hundred thousand

Activated carbon process 20,409
Complex preprocessing 2-propanone 1,256
%% ¥ 045um Whatman Z¥ %3} 62

Electronic grade Spec. 100
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