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2-nitro-2"-hydroxy-5'-methyl azobenzene[methylazo dye]Z%-&] 2-(2'-hydroxy-5'-methyl-phenyl)-2H-triazobenzene[tinuvin
P}E A z3}7] $3le] xylene-water-n-butylamine 247 o] 4] P/CE Zv]2 3} HAukS-o] EA-L waslgct. o] ut
&2 =3 n-butylamineo] B2 3L L3kl PA/C Z7i9) Aelz} Skl vxE oJ 3k ZAlebr] 3l whxo)
AAeie} Pd ATAE Leldte] Azt Zelold Zele] A5 vlasiglc). A AT} 231 methylazo dyee] 391
o 213 tinuvin P2] P4 9lei A AR Pdo] uk-g-e] Aol Tedshz .22 WAE]gir}. Palladium chloride A
23 Folelle Ere Polale Havh SN BAE AReke Ao 2 ehgh

Abstract— An experimental study was carried out to characterize the formation of 2-(2-hydroxy-5'-methyl-phenyl)-2H-
triazobenzene[tinuvin P] from the liquid phase reduction of 2-nitro-2"-hydroxy-5'-methyl azobenzene[methylazo dye] over Pd/C
catalysts in the xylene-water-n-butylamine system. It was observed that this reaction was fully affected by the presence of water
and n-butylamine. In order to investigate the effects of Pd/C states on the reaction, the effects of carbon preliminary treatment
and palladium precursor were observed. According to the experimental results, reduced state of palladium was related to the for-

mation of tinuvin P. The residual chloride on the catalyst prepared from palladium chioride deterred the reduction activity.
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Fig. 1. The structure formulas of reactant and product.
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Table 1. Pretreatment conditions of activated carbon

Treating Treating conditions BET area
agent  Agent amount Temp('C) Time(hr) (M’/g)
ACAS - - - - 801
ACNO 70% HNO;  10cc/g 80 15 686
ACH2 H, Gas Flow 400 3 702

N[3-7] Pd/C Zulo| 2] Pd2] A4 elol] w2 FQuk2-2] EAduje}
o] F83leh uleba] o] dAFelxE kg A 28loA] tinuvin*P
€ HALZ 4 5 9l 279 AT 2ejuke B4S Balsly)
A7 75 s
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Pd/C Z:vj2] Q] §k4- Yakuri Pure Chem.®] #Ae14E 27}
AMe|glo] AMS-3Ir}. #AdRkae] QlaH= 250-300 mesho]t). BhAolli=
33 #o] bz} 5329} 0.6 wi% FHE] olE Aoz deiA g
20§, XDS #4 ¢l 9J3l1 Mg, Si, K, Ca, Cu 59 3}13H80] 23 ¥
g=le] glck Zvle] A4 $lste] BARAT A AlshA|Ql AAE
42 A=sle] vlasigc FRL) Axe]z7L Table 1
ol X<l upe} ko], zk A4 2|7 Foll 110 °CollA] 2447
&}t Azt ole} zbe] M) graxe] BET EAE tix 7t
Z3kde}. Pde] AFA 24 AldrichAlE2] palladium chloride, pal-
ladium acetate, palladium acetylacetonate S AF&-3}e] ZujE #|=3}
st o) 5 & A7 gl falsle] 271 H 2 PA/C E
£ Azt Fof Fof Pd FeRe < swi%rl HA 2-sisic) &
A Foll Aol 12417F WkA] F- 120 °CollA] 24417 A=A R} A=z
" Svhe dAAoE A sl od, AlgAe 100 CS} 400 °C
oA 24zt 2243} 3A7HY A B BellA] FAA A} DA} Pd A
TAZF G2 E91E2) 715E Table 2o EAgc). Pd §lxte] =27)
= 400 °CollA] edd Zuje) 7-$- XRDE £435}9] 3, 100 °CollA]
#4€ F019] 79 XRD 54 9327} % 5slx] ololx TEMOo R
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Table 2. Description of Pd/C catalysts

Catalyst  Support Reduction Pd size

code code Precursor temp(C) (&)
PDAS() ACAS Palladium chioride 100 55
PDAS(II) ACAS Palladium chloride 400 95
PDNO{d) ACNO Palladium chloride 100 60
PDNO(II) ACNO  Palladium chloride 400 100
PDH2(I) ACH2 Palladium chloride 100 55
PDH2(II) ACH2 Palladium chloride 400 95
PDAT(I) ACH2 Palladium acetate 100 -
PDAT(II) ACH2 Palladium acetate 400 -
PDAA(I) ACH2 Palladium acetylacetonate 100 -
PDAA(I) ACH2 Palladium acetylacetonate 400 -

5tEs H|36A H3&E 19984 6

A%
Rl
ey ®—
r@"‘s
|—®'—Vent
v Vv
R PR
Magnetic bar

PC

Fig. 2. Schematic diagram of the reduction apparatus.
1. Reactor P : Pressure gauge
2. Water bath PR : Pressure regurator
3. Magnetic stirrer S : Sampling port
NV :Niddle valve TC : Temperature controller
V : On-Off valve PC: Computer
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Fig. 3. The effect of water on the reduction of methylazo dye.
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Fig. 4. The effect of n-butylamine on the reduction of methylazo dye.
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Fig. 5. The effect of temperature on the reduction of methylazo dye.

10

Transmission(arbiturary unit)

1720

o 1 H 1 ) L
2200 2000 1800 1600 1400 1200 1000

Wavenumber(cm™)

Fig. 6. FTIR spectra of activated carbon; original(a), treated with
hydrogen(b), and nitric acid(c).

kutty®} Vannice[12]= 24k 2 )29 BhAo) tetrahydrofurandl] £
315 palladium acetylacetonateZ TR|5}o] Pd/C-& A)=3 7% et
20| A 7142 Pde] F4bo] ZHagotz stdct. o] M E
FaE Ao 2 Ae)d A9 Table 164 B uls} 7Fo] mwide]
14 % ZrAaslgde). 28] o] AFol|A] A 2% Zwe] 7 Table 2
of|A] B wle} o] Aike 2 z2]¥ Zu)y} PDASL} PDH2¢)| ]
stod Pde] IRl =71 ot FobskE AL wyldh S[13)6)4
B % wnpe} zho] Aike 2 AkstE w14 Zwels IREAS] 1,720
cm oA Yehts ((COOH-) 189 Z74t47]7} ACASU ACH2
off ul3le] YU53] wo)] ) sledch(Fig. 6). wlela] PDNO Erjji=
Suh o] A= PA/CE9} vlsd Az AF= Yk A=
o, o]&2] B w[13]e)] ¥]Fo] Pde] 2 macro poreol] £AFE] o] 9]
< Ao Azt

Table 3] FAuhgof i3t FAS A2)e} AYzA] e 1w
%Ach. PDNO Z+5 100 “CollA] 813 A shdubs FAjo] wjo-
31 400 Coll A 23l FAo] Y 53] Zrh= et o) = Pde] &
Aot Bo] Ql= 102 o]a)€r}. Ryndin S[14]0] )2 u}

HWAHAK KONGHAK Vol. 36, No. 3, June, 1998



378

H3E - olge - A4

Table 3. The effect of carbon pretreatment on the reduction of methylazo dye over Pd/C catalyst

Selectivity

Catalyst Conversion Selectivity Yield Catalyst Conversion Yield
PDAS(D) 87 77 67 PDAS(II) 81 85 69
PDH2(T) 93 81 67 PDH2(II) 82 93 76
PDNO(I) 64 62 40 PDNO(II) 100 82 82
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Fig. 7. FTIR spectra of Pd/C treated with nitric acid; PANO(1)(a) Fig. 9. The performance of PdH2 catalyst reduced at different tem-
and PANOQ)(b). perature.
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Fig. 8. Hydrogen consumption during the reaction over catalysts ;
PANO@)(W) and PANO(II)(A).
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Fig. 10. Spectra of Pd/C prepared from palladium chloride(a) and
palladium acetate(b).
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Table 4. The effect of palladium precursor on the reduction of methylazo dye over Pd/C catalyst

Catalyst Convers. Selectivity Yield Catalyst Convers. Selectivity Yield
PDH2(I) 93 81 67 PDH2(IT) 82 93 76
PDAT(I) 100 83 83 PDAT(II) 100 86 86
PDAA(T) 95 89 85 PDAA(IT) 98 88 86

thlyazo dye] #8122 &% Pd EHd4] APHE= 7oz 3
Aglc}. 22]3 PDNO Zvi7} & 84§ Zhs olf= Pdo] &4
2] macro poreel] & HAE]o]x] B2} =7]7} F methylazo dyer} &
wfet GA AEY 4= 7] e A"

3-3. Palladium M7H| A&k
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acetate 2 A| 2% Zujj9} v)dt o, Fig. 102] XPS Z o4} B}
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(3) Palladium chloride 2 A|2¥ Zvj2] ™o 2Fsh= a7} b
2ol w2 o3gke HAs)r] $)sle] palladium acetate} palladium
acetylacetonate 2 A 2% Z )¢} Zujjo] %L v|wsle], AFAx
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