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In this study, abiotic transformation of 1-naphthol via oxidative-coupling reaction was
evaluated using Mn oxide which is ubiquitous in natural soils. The transformation of
1-naphthol cataiyzed by synthetic birnessite (6-MnQO3) followed pseudo-1st order reaction,
and the rate constants was in the range of 0.053~0.13 min" with birnessite loadings of 12.
5~50 mg/20 mL. Since the oxidation of 1-naphthol was occurred on the reactive surface of
the oxide particles, the rate constants with various birnessite loadings were correlated with
birnessite surface area concentration. The correlation showed a strong linearity, which
confirms the supposition of the surface reaction. From the correlation, therefore, the surface
area normalized rate constant, ks.;, was determined to be 0.032 L/m? « min.
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ng2 WFAadA 1-naphthold] FFA B4 AAL T AA 7ML L¥9EZY AA 2 XL
FHAEY Aolgolgte SHAAN F&T V¥l & & Utk .

o7H3 88 (manganese oxide) & EY Fo] &3] &A8te FEAFEZA HBolU ohdd 3
e wrgsle Ab3l-FH-4 guk$(oxidative-coupling reaction) & FEFLEH B BEHQ A
oA o]E EAHEAL F9EA(humic substances, HS)# Z< B $71E232 W@ 715
£ A} Shindo®} Huang(1982)¢] 95} ¥&3 u} gk €& o HE As-FHZATS g
A #4L HEY ARFH7)(electron donor)dl -~OHZE Atste] & Az} ojpez yozz A
SN thoet A2 A¥ wgol NPT 1 A#E FEAVF WA FUEAY 2L 18
A4 F71EHE AgHT Lhe F40] AlEXA o -

E A7y BHE B FHANE F9 YA Mn ASMES o] &3td As-FHEAH v
%% 1-Naphthol®] F&A W& RAANANY F9 AAE A At A7E 2A8Ah

2. 49 Az 2 ¥y

2 A3o)A AME-3 1-naphthol® Sigma-AldrichAHEE 99% o)4hollA FUsted AL&3tg
As-FHAE S 9% 93 E(birnessite, §-MnO2)€ McKenzie(1971)o] &3] AAE
of 3kl AY AE:3t AHEEIEoH, BET-Ny 7= &ML o848 Ed3 248 AAsig 3zt
A3E9) v EHdS 538t 1-naphthol 200 mg/Le] EE9E o838t 40 mg/L EFEAS
Fo)5ta, FHlE EELYE A HPLCE %7] 5k B4 A5

AE-FHAYE e g8 9% AAS A &4 A48 1-naphthol &8 H(40mg/L)
20 mLZ serum bottledl FH]E birnessited] 4& 125, 25, 50 mgE ¥3 A|A7Y A7 FoH
ZZ AA9 A 9 AdFuly HoI2 s FBaste IHAETIA 30 rpme] AWEEZ 3 HA]
A WeA7)3L, A7k wal FAV)E AMEEte] 05 mLe A8E HE F GHP 045 um WEEHA B
H(PALL. Co. Ltd)E A8 oasigen, Mn A3lEd F2d EASE AASY Y8 oxd
U g A A ES 2 ¢ acetonitriles AMHE-dlE AT(AH) F o]F AR odFAF 39
HPLCEZ EAstat). |

HPLC ®AA] o]ZAE 50502 ©B]&9 acetonitrile®t EE A|R3t Alg85.29, Supelcosil

LC-18DB Z#(15 cm x 45 cm, 5-um particle size)& ©]&38le 254 nm A4 UV HE7IE
olgstel BAslgon RE AYL 33 WE Sy |

3. 2% ¥ E9 v

opzhAbEtE o] MRS 125, 25, 50 mgo 2 WEHAA W, FHEE T 1-naphthol# e A7t
o e ¥g 28 Hrhey) 9% 499 ZHE Fig. 19 JehlAh Fig. l(a)€ W& Al o
g HPLC ZAZuEIYL TAF Zojth, agdlA BE upel o] l-naphthole] 93 peak e HF
€ A7H(retention time) ¢ 5.00%1A Yveldz glom, Alzte]l Age] wel WrHIslER ¥hg-3lo
4d HIEHE AL B F Yok v FAEEY peakS oF 4.0083 2558 ez glon, A}
-TRAY kgl A% FEAZ FAEE EF 9% peakol & 1.008] YeElta i) Fig 1(b)
= Az o 88 28 Yebd Zojt WA EY A7 125 ~ 50 mg/20 mLE F71EHd
A 99% olgoz ¢ WEEE e AZtE of 80FolA 30Eoz dEFHu 9ot '
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Figure 1. Oxidative-coupling reaction of 1-naphthol by birnessite with respect
to time:(a) HPLC chromatograms (b) Transformation of 1-naphthol under
varying initial concentration of birnessite.
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Figure 2. (a) Pseudo-1st order disappearance of 1-naphthol by birnessite
(b) Effect of birnessite surface area concentration on the
pseudo-1st order rate constant for 1-naphthol

Figure 2(a):x U482 3 1-naphthol®el A7te] & wWHE AY AAE FAF 13 ¥k34
(pseudo-1st order)ol AL3s] TAE Aoty 1ol BE i} Zro] A@AS £ o] 0993 ~
0992 FAF 1& ¥HgAd 7 B§sle RS & 5 AUth 1-naphthol®] 4AF3hiEg-o] birnessite®] &
oA dojdtis HelA WUAllE Ate] BHAH L Fad 848 & F ok HulAlo|ES HJt
F wsl Ay A2 RE T FAF 1A 45 BET-N; §3H o2 243 47HilslEe] W3
o2 $4 13} WeA4E 1 mYLY WHAloEY] EWHo s EESHnomalized) NWo2A B
PstEe] v EHH dis) EFE3E v A5 (Kau)E T8 F Atk 039 Table 1:2 A FdA
AL A v e 2#HE 89% ol
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Table 1. Summary of experimental parameter for oxidative-coupling reaction of
1-naphthol by birnessite

Birnessite 1-Naphthol (40 mg/L)
essi .
0.625 g/L 1.25 g/L 25 g/L
Pseudo 1st order rate
- 0.053 0.094 0.13
constant (min™")
r 0.999 0.996 0.993
half-life (min) 13.2 7.4 5.3
Bi it rf
irnessi ezsu ace area o7 27 65.91 108.43
(m°/L)
Surf. ea-nomalized
u acearann21 1.3 0.032
rate constant(L/m" - min)

1-naphthol FZHAEE] 3 A3-FHEYE o2 WEHo] AAHAE F ASS F
e, oj2fd W FHIHLE fAb 1A w46 gty FHAHE & ISE FUSFHAT
£3 BHASE 1-naphthold] ¥EA4E WHHAgEe] WA s APAA F@RAE /A
AeE AJAT F UTh
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