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Study on desor ption efficiency of naphthalene by adsor bing media and desor bing solvent

JnHeeChoi" -

JhoonJo - SeongBong Choi - Kwon SeobLee - Hyun HwaShin - Jeong Sun Yang

Occupational Safety & Heelth Research Indtitute, Korea Occupational Safety & Health Agency

This sudy was performed to propose gopropriate conditions
suited to the andyss of ngphthdene by comparing desorption
efficiencies under various conditions.

1. Astoinfluence by adsorbing media.and desorbing solvent
on desorption efficiency of naphthalene, when adsorbed by
CCT, oxylene gave the highest desorption efficiency of 73.96
+0.53% while the lowest of 1.14+0.03% desorbed by ether.
Both XAD-2 and Chromosorb 106 showed around 90% of
desorption efficiencies for each solvent, especidly desorption
effidendies more than 95% were achieved when adsorbed by
Chromosorb 106 and desorbed by CS or o-xylene.

2. Desorption efficiencies descended over the Sorage period
in any condition(p<0.05). For dl three adsorbing media, while
desorption efficiencies showed no significant difference(p>0.05)
between room temperature and refrigeration a day of loading,
samples kept in room temperature had higher desorption
efficiencies than refrigerated ones in 7 and 14 days with
significant difference(p<0.05).Also, desorption efficiencies
dropped dradticdly in 7 days, from that point the decreasing
tendency went mild.
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3. When respective 1 TLV and 0.1 TLV of ngphthelenewere
spiked on CCT and desorbed by CS2(46.451-05%% vs. 30.15
+0.81%), o-xylene(73.960.53% vs. 67.51+1.34%), and
ether(1.14=0.03% vs. N.D.) desorption efficiencies increased
as the amount of loading increasad(p<0.05).0n the other hand,
naphthalene spiked on XAD-2 and Chromosorb 106 indicated
no significant difference(p>0.05) in desorption efficiencies
between 1 TLV and 0.1 TLV.

In conclusion, in order for favorable desorption efficiencies
of ngphthdene it is important to sdect appropriate adsorbing
media and desorbing solvent accordingly. The result reveded
that adsorbing media of XAD-2 and Chromosorb 106
outperformed CCT and desorbing solvents of CS and o-xylene
achieved over 90% of desorption efficiencies when adsorbed on
XAD-2 and Chromosorb 106. Also, conddering the tendency
that desorption effidencies of naphthalene decrease with time,
the samples should be andlyzed as soon as possible.
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Table 1. Threshold limit value(TLV) and loading amount for naphthalene

Loading(mg)
TLV(pprm) 01TLV 1TLV
10 05267
Table 2. Operating conditions for gas chromatography
Parameter Anaytica condition
Intrument Gas Chromatograph
(Hewlett packard 6890 plus)
Detector FID (Hamelonization Detector)
Injectionvolume 1l Split (20:2)
Carrier Ges Nitrogen
Injection 230 C
Temperature Detector 280 C
Oven100t0 150 C
Column HP-1(0.25mm X 0.25 ym X 30 m)




Table 3. Desorption efficiencies of naphthalene by adsorbing media and desorbing solvents a day after

loading
_ Adsorbing media
Desorbing solvent
CCT XAD-2 Chromosorb 106
CS 4645+ 059+ 92.79£2.23~ 97.13£1.06%
oxylene 73.96+053 9139259 9590+ 1.11=
ether 114003 88.030.60” 8651+0.88”

Mean£SD.(%)

a, b, c: P<0.05, within each row

X, Y, 2 P<0.05, within each column
n=3
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Table 4. Desorption efficiencies of naphthalene by storage temperature over storage period (CS2)

Sorage Sorage period Adsorbing media
temp. (days) CCT XAD-2 Chromosorb 106
1 4645+ 059 92791223 97.13+1.06
room temp.
30) 7 36.74£062 63461035 63141065
14 3350+0.16 5090030 5061022
. 46.47=+046¢ 96421093 98.90+0.93
refrigerated
@0) 2637042 58.78£0.04 5173062
14 24.73+033% 5447050 48361025

Mean=SD.(%)
X, y, z- P<0.05, within each column
n=3

Table 5. Desorption efficiencies of naphthalene by storage temperature over storage period (o-xylene)

Sorage Storage period Adsorbing media
temp. (days) CCT XAD-2 Chromosorb 106
1 7396053 9139259 9590111
room temp.
30) 7 56.72+0.37 6917020 70371063
14 50.71£061 62581092 6099011
. 73961033 93651055 98.37t4.10¢
refrigerated
@c) 3061090 56.09+045 4916030
14 35531066 50.861+0.312 44.80+0.34

X, Y, - P<0.05, within each column
n=3

Table 6. Desorption efficiencies of naphthalene by storage temperature over storage period (ether)

Storage Storage period Adsorbing media
temp. (days) CCT XAD-2 Chromosorb 106
1 1.14+0.03 88.030.60¢ 8651088
room temp.
(230) 7 1.90+0.03 7687114 74231098
14 321002 709122 73131644
. 1210.05 88.19£0.29 87.7510.37
refrigerated
@) 0.80+003 5463061 49.86044
14 021+007 5155054 46.00+0.24

Mean=£SD.(%)
X, Y, - P<0.05, within each column
n=3
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Fig. 1. Storage stability of naphthalene by
adsorbing medium, storage temperature, and
loading amount over storage period (23C)

Fig. 2. Storage stability of naphthalene by
adsorbing medium, storage temperature, and
loading amount over storage period (4C)



9] 3 4&S AH B UGS wl 204 = cyclohexanone}
MEKJ ﬂ o] FA A A 3hE 0] 45 So] = 30.9%,
509% o] o WA K I} & /\]eoﬂ/\ Frgo% o]A}e]
588 BeoH, WERD B A RE 473714 8% o]
yel 58-S A5

U E00) S ol E A 45
28 Ag717t0] 255 gl
ek

2 AN f4F Aol 9] Aol g EHUS
o] WG YOIE W WAL FEol & Bt
2 woith FHAle) ERHE AR A Fe gelow
A7 7ESt =2 0] Haju H]7]—°ﬂ o] zletA szk
(chemisorpion) & & <7 O‘E}(ﬂ%‘ 2 %, 1996). Lz ekl
Aol AR WekE X 3ES-S o1 3}eHE R A HES
o] ol A4 o i ig}s} Z 704 4-3-EHMorrison 5,
1993)& 1 ahd vzl A 5.0] EA9] FHUJLE Hhg-o]
g Balet A4 5 Ak HoH B 2o 2
© 2] 52 A UA 7 - E e R 2l
Ao g go] FA Yepd A2 A 07 %8 257}
ﬂ,‘_aj]-g;g'- r= :J_E]_r/]..‘: ol:~].x] o} & D]-o] 71—?5]— B—;d-_ 7].16;
Al ko] A7 13bEE wal 52 S-S AT A sfa g
uj o] 32 95 o] o] ol 517] wlFo|T). w17
=TS 57 st CSell skl EaA
FIspgtizd), Fgo] BUHOR £E Cse) 5719 9
oW AN e Lok BrEle] 53 U Sare
Adate] 32 el dle 7R ok (F719 1 CS
48KkPa, L} Ml 11Pa @ 25°C, #-A1% : CS 76.1, =&
12818 Merck index, 1996)

B} B gool 2 Lreke) Bk E ol e AT 409
3. LIZERIo| F51E0|| 2 EEEs

17,89 e Falake] mE gatg %E—
o} OhA =95t 2 A7) bl et B2 ago] w4 s
tﬂﬁ.~ HO]U?._ 1\1-_9‘01]}\1_/] |22 § £S5 AR ,q]
wskato] Hlwskgith

CCTel Yz el & 1TLV, 01TLV 70 2 F4l5he] 1
5 CSE &S ) 4645050, 3015T081% o) 2t
42 B9 o oxylene 0.7 €23 9= 73.96053%,
67511 1.34%, eher= 1TLV= 1.14-003%, 01TLV= B3
T Foto] &5 g3k ago] 7HAFTHp<0.05).

vk XAD-29} Chromosorb 106 01TLV, ITLVE 8
< o @2 a &2 s A9 Ueh SA14 o' fo st
ZFo] = Gl THp>0.09).

74,149 ¥ CCTo| el & 1TLV OITLV 02 5
ste] Al 7HA] S = %}Za g 1% S-o} v A 2
r,HzﬂxJ o7 ﬂi\:J Iﬂ—;ﬂ-;@‘l_-gol 7;”z4 o7 Lo 45} x]-o]
£ H.o|m(p<0.05) A Yl aL, XAD-2, Chromosorb 106¢]]
M XAD-29} gher®] %32 A9t A o7 1F
Tl =2EAa 88 S oAU EAZCE
o]t 2to] = Gl THP>0.05).

NIOSH method S2920]| 41 += CCTel| 10 mge) = ekall & 5
ol3to] CSE B9l S u) 7620 o) BFHE-S 1B 9l 05

mg2] Y el 91810l wl = 61% 9] E3-&S Helrt
3 8hiek & A¥} 18 CCT Fafego] fhaghel wef &
2 :?1 o] WojA= AFE 19 on XAD-28} Chromosorb
1062 F 5 Tl o8t Ao 7 glo] ALl A5E 2
#J5fo] HAI A of]= CCTH.tH= XAD-2 %= Chromosorb 106
O AH-S Attt

Table 7. Desorption efficiencies of naphthalene by loading amount in a day

_ Loading amount Adsorbing media
Desorbing solvent
(TLV) XAD-2 Chromosorb 106
s 1 4645+ 059 R79t223 97.13£1.06°
01 30.15+0.81~ 9759+t23> 93.39£254
1 73.961+053* 9139259 9590111
o-xylene
01 67.51+1.34~ 97.70£3.77 1029511392
aher 1 1.14+0.03 88.030.60° 8651088
01 8958+3.03 84.06 149

Mean=S.D.(%)

a, b, c: P<0.05, within each row

X, Y, - P<0.05, within each column
n=3
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Table 8. Desorption efficiencies of naphthalene by loading amount in 7 days

) Loading amount Adsorbing media
Desorbing solvert
(TLV) CCT XAD-2 Chromosorb 106
s 1 36.74+0.62* 63461035 63.1410.65*
01 26.25+0.56¥ 6353+2.26° 59.11+054v
1 56.72+0.37 69.17+0.200 7037063
o-xylene
01 584+143 69.871£ 040 69.17£118
dher 1 1.90+0.03 76871114 74.23+0.98*
01 N.D¥ 69.76 247 63.731+3.65¥
Mean+S.D.(%)
a, b, ¢t P<0.05, within each row
X, v, z: P<0.05, within each column
n=3
Table 9. Desorption efficiencies of naphthalene by loading amount in 14 days
] Loading amount Adsorbing media
Desorbing solvent
(TLV) CCT XAD-2 Chromosorb 106
s 1 3350*0.16* 50.90+0.30 59.611+0.22*
01 24.08+0.77¥ 58.80+276° 54.15+2.30¥
1 50.71+0.612 6258+ 0.92 60.990.11¢
o-xylene
01 4991+0.78 6093227 5849+1.72
dher 1 3221002 7091 +2.21* 7313644
01 ND? 75741091 6965155
Mean+S.D.(%)
a, b, ¢t P<0.05, within each row
X, , - P<0.05, within each column
n=3
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