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E #). p-Phenylenediamine(PPD) 2 m-aminophenol(MAP)& El& 2elstd 4], -5~0°C,
Np Rl A —EHEe] 2o (o9 ZELWI = £ PPD 9 MAP 2o H3sle 2#%E
of dFete Fmor w4) REAIH F7ke] BE B4 FAI MinfEael #AHC sk
ol #|te WA BESY HEAES 4R PPD:MAPY Eirh 1:3, 1:2, 1:19 AEL 180~
220°C oA, BH7F 2:1, 3:19 AEL 250~270°C oA 77 REfro 2 s o237 wio)
o, o] HEEES ZF 500 °C 74 GRElsHA] gtk ol E HEAEY dWdyESo g ®EHS
Ne ol A EHADRA S F2(7 %) KBEIEFeZ R &= #A8 H®Eio) Ems e
PPD— MAP—F<F ZE54d ]':)«1 SHF 1:3:8<4 #fs 1g# 80mg ] HEAEFT K&
o, BEESEEFoldd ®EHS PPD—MAP—F 9 Eir 2:1:69d7F HiEoldd, &l 1g%
250 mg 2] ﬂ—il‘ﬂ*‘—‘é—‘?—é &g,

TGA o 93t m#EM: &A= PPD-MAP—F & 47t 1:3:89 A% 713 £ #EE v
glom N, &t 44 2°C 2 n#dld &) 900 °C oA 45 %9 HEEIEHRS Jepdg o)

Abstract. When mixture of p-phenylenediamine(PPD) and m-aminophenol(MAP) were reacted

mlo

with formaldehyde(F) varying their amounts under N, stream at the temperature of -5~0 °C,
addition condensation reaction occurred and brown colored resins(in some cases orange colored)
were formed immediately.

All resins thus formed were insoluble in most ordinary organic solvents and did not melt up to
300 °C. :

When the resins were treated with dilute(7 %) aqueous sodium hydroxide solution, the adsorp-
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tivity of methylene blue on them showed marked improvement reaching as much as 80 mg of methy-
lene blue on 1g of the resin. On the other hand, in the case of bromphenol blue, its amount
of adsorption appeared 250mg per 1g of the resin.

The TGA under N, atmosphere indicated that the resin formed in molar ratio of 1:3:8 (PPD:
MAP : F) showed the best heat-resistant property among others. About 40 % weight loss was
observed for this resin at 900 °C with heating rate of 2 °C per minute.

JE E B
Heinrich Halder'® m-phenylenediamine(MP 1. BE REALE, MESTE dide] #iA
D)zt EUE =g L BEFETANA K frated et
BEAA 4 BRE BEEY 548 REHIE 2. A WA s MR EeEs

el 9l oM, Dietrick Muecke 2} Renate g, AAS MAkEA HEiETF 105°C o
Obenaus? % A] MPD ¢} ZEZvd ey -2 A ERE R A A7) 3 200 mesh 2 ¥
#IFE humic acid & BEAA Laevd 1% 5"’:5} 80 °C ol A BREEHA A, B
AKY 8ES LS ol N.P. Bazilevs- S A fifse Fikiks 9 ge] HEERRA

kaya(1963)& o-, m-, p-obv| ed B2 £ 71 IS skl Mtz pH7 2 FA4 4717
2 zEgdd =9 KEAA A2 Bilged g v oEE ] o) fhiuxa 7 % KRER{LVGEEK
o] &%z #atk 2 Cu, Fe, Zn 3 £B tl & ¥ Big o 2 38 pEiket I MKEA gE PRkt
HE = 2ol BEE @Esbr vk 3 ohA RISER (80 oC)/‘VJE‘r

aube] Y 9w s o] g0
REELLAISL Ze)eolE A4S F R W B8
ol 9l& wEojx, Mo Bt =& PPD ¢} MAP ¥ z2oty3s=2 LiEAHA o
B RS BEMS AAAE AH T ojx= suEaREIEe oA PPDQ} MAP 2|
EHe] oA gk ool BES HEEEA

EHE21:3 1:2, 1:1, 2:1, & 3:1%8 &
MPD St CHO, m& o, mo, poll sl et i (o zggeding Bi: PPD%

{r LTl

il

e AN ARD B@IEE HFL A MAP 2] WY 25EER MEARS) 9
. OBIEES BT KUbelAS  MBMERSR 500

FEE WU MPD-MAP—F & J#&  oCcolx psstel = fEaeehd gosl, owt ¥
T it Hiﬂl“%"ﬂ A Fe BEEE pg:3 102 1:19 AL MEHGEIAC] 180
by el R F MRS P BRE R y0°c e mERdA 91 es @
S W o275, Fi2:1% 3:19 AL

AW AL FighelA A-E3 MPD Al pfao] & A o] 250~270 °C FE ol A IEBfno 2
PPD & Ag3tgd on, YelAE fijsel A =t ks 710], DTA of 4] &= o 3-0] 230~375 °C 9
AAA2 MPD & ABR(LE WA A qo g4 gne waseat Bl
N, & —5~8°ColA ZE2oTesh RIEAA o] A& 150 °C RE] A A3 BEEEE 7 o] B
M e REtligel dste 2ESEET R oo 232 (Table1).

By E2o] g mEHE MEHRTT o, ol E Kl ZEr} EMe X %on
WtEdkel AN N R &5 2°Ce bR o4, r,]uﬂggg.o}u] c 29 mael i HEE
H#EA AL TGA E178HA T ol = FEelH, Ad mgEkel v AT &2

of = ﬁb&ﬁléﬁ] ol Fwgel & MEs E &2
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Table 1. Characteristics of the polymers,

Molar ratio } Properties 1
Exp. No. ‘ - ! ! DTA (N,)
! : i Temp. range of z
‘ 'PPD |MAP* F | Color ‘ ol rarEe ey |MP(C)|
E dark 315 °C
1 ; 1 3 8 brown ! 180~220 >300 375 °C weak EXO peaks
2 ‘i 1 5 2 6 "o ” ” 310 °C weak EXO peak
| Q \ :
; ! : 150 °C weak ENDO Reaction from
3 } 1 | 1 4 ” | " ” this temp.
i |
4 Co2 01 6 | Orange | 250~270 " 250 °C weak EXO peak
5 3 1 8 ” 4 " 230 °C ” 1z
300
o)A vt PPD 48] A& AYTFE ol &k 4
relo] g FEMS oA ot (Table2),
ey Eifd ¢ WEHEIS Fig. 194 —~
o & 3 e o, szwm R -
A%

g
)
o
(@]
Y

6}% Ef‘]~ %EMU%, ‘3'»‘7] N 5a el 4]
A 7 #ige A ae Fgd pH7E $4

Takle 2. Solvent test.

|

5 Molar ratio (PPD MAP)

Amourt ot Bromophenol Blue Adsotbed, mg /g-Resn

Solvents — S
1:3 1:2 1:1 2:1 3:1

MeOH X X X X X 160

EtOH K X Dt X X

a-BuDH K K K X X

Cyclohexane K X be X X

n-Hexane X X X X X

Benzene X X X X X

Toluene X X X X X

_Acetone X X X X X =

MEK X e X X X °

Ether % X % > % Mole*s of PPD in Feed

Dioxane < e % X X Eig. 1. Effect of variation in molar ratio of PPD

DMF box e N sl sl to MAP in PPD—MAP—F resins on

Formic acid ]1 « « % « « adsorptivity of bromophenol blue at pH 3.

Acetic acid | X x X X P —X— : Resins prepared under N, at-

H,S0, (conc.) | sl s] sl sl sl mosphere,

HCl (conc. ) i w« % % sl sl —(@©— : Resins prepfired under N, at-

20 % NaOH | x w w o o mosphere and purified at pH 7,
—(O— : Resins prepared under O, at-

(X; insoluble, sl; slightly soluble) mosphere
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Fig. 2. Effect of pH on adsorptivity of brom-
phenol blue to PPD—MAP—F resin,
—X—:PPD:MAP:F=2:1:6 (molar

ratio)
—QO—:PPD: MAP:F=3:1:8 (molar
ratio)

B kiFw ol A 3 AT A
o] Zol & IS xHolx Uth(pH=34]49]
HIEFER). olshg-2 R PPD Bl #indl
ape} BEHEEFY WEd FHEIIe oMl
ol ol =] WEQALE A4, B
i%uﬁﬁhoﬂﬁ KHEADAY BRERS WA3e
2 ofulo] Ats}se] —if Fi=o 7 el ut
ofml Lol el HEHE Aoz glejAd

BES 8T ®EN HF FL, EH

119 3: 1<PPD MAP)e] AEE, pHEHML
of wE % o Mg mel pH 3elA 7%}
e /%3733 «hﬂ. pH 5~6 14 7134 %
WS ebA o (Fig. 2).

v el B2o] WSS, NofifidelA PPD :
MAP 9] E1E @A HA KEAZ A+,
LREES MAKE 2A8 EiEs 494 pH7
2 #A8 s 39 el ¥ BEES
Bruk, F2(7 %) KBEVEEKERSE &

#As BED

r{m
&

N

90t

O —

8 5 8 3 3 3

Amount of Methylene Blue Adsorbed. mg/g-Resin
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o
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L Xe—

*— 0

-y — 13
X X ;
0 > 50 b
Mole * of PPD inFeed.

Fig. 3. Effect of variation in molar ratio of PPD
to MAP in PPD—MAP—F resins on
adsorptivity of methylene blue at pH 6.

—X—: Resins prepared under N, at-
mosphere
—@®— : Purified at pH7

—(O— : Purified by treating dil. NaOH
solution
WEF Mok 70 A B WAkl
#msle] PPD: MAP & £l 1:39 A% 4

BEE Lg% ) somg & W2l EF5 WAS
o} (Fig. 3). Fig. iolA &4 A& vpehzte] O,
el A Kt 1 A G4 HE e A
g2 BED BWiioifs Bold NoFifirelA
REEA 7 #fanct 2 BRGNS BED
& stz vk N Himbol A REAZ #
I& (Fig. 3)vF O, idfirhol A S 71 Ml (Fig.
4)+& thgo] PPD 9 EHrl #indtel whet vl
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Amount of Methylene Blue Adsorbed, mg/g-Resin
a2 &~ [a)) -~
o =] 3 o o
T T T T T
/ |
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Y—X-
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& ¥ L g =
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Mole % of PPD in Feed.
Effect of variation in molar ratio of PPD
to MAP in PPD—MAP—F resins on

adsorptivity of methylene blue at pH 6.
—X—: Resins prepared under O, at-

Fig. 4.

mosphere
—(©— : Purified at pH 7
—(Q— : Purified by treating dil.

solution

NaOH

P &5 mEe] &AM } o] #3E4
t}, PPD:MAPS Ei7l 1:302
oA EZEd s =2t &Effi:*]ﬂ A
& orzbel 2 Phksha MUKE ChitkeS
70 #iigel iete] pH & s 7] HA ="
o MEHE HE HRe Fig. 59 7ELD‘r.
pH6 oA 714 £ Wi S veblie KR
o2 BHfEmEe R gl Al o F2 %
HHE Ve a gl

Fo g ER o AL Fig. 604 <44 9=

{
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Fig. 5. Effect of pH on adsorptivity of methylene
blue to PPD—MAP—F(1: 3: 8) resin
which prepared under N, atmosphere and
purified by treating dil. NaOH solution,

vhehzbo] Aty e 2 Mol 2 Eo] oul A
Fato] RS Foln st FEC, ot 1600
2 1500 cm™ fiEol A1 8] FHEEK BBE <
W9k 1660 com~ ol A 9] F]=f%ol| HEE =

Y= WEE] #ERE™, O Eidrol A SEA 71
el AsMEa B (Fig. DolA+ NpHik
poll A PiEA 7 AR A9 e mikE e
WAt #53] 1660 et ol A9 ] =50l B
= B HEmeR &4 e 3 EAS
Vel A wt, iRl A 2 vl gl el o
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Fig. 6. IR Spectra of the resins prepared under N, atmosphere.
A :PPD: MAP : F=1: 3 : 8(molar ratio)
B :PPD: MAP : F=1:1 : 4(molar ratio)
C:PPD: MAP : F-=3 : 1 : 8(molar ratio)
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Fig. 7. IR Spectra of the resins prepared under N, and O, atmospheres.
A : under N, atmosphere (PPD:MAP:F=2:1:6)
B : under O, atmosphere (PPD: MAP :F=2:1:6)

HEER hngehE A s 49, PPD : MAP
Wb 1:8~3: 15 PPD{rire] @ople] wh
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Fig. 8. TGA curves of PPD—MAP—F(1:3:8)

resins,
—(Q— : heated at 2°C/min in N,
— X~ ; heated at 2°C/min in O,

o MR ETFE. B 1:39 A9 7
ZF Fov] Ny Kol A& 900 °C oA #40 %
9 ERELS UYed oA (g 8), =
Ho3:19 A% 900°CoA # 60 % 2 EitA
%% Vepdch(Fig. 9). O, Hifirpoll A= a3
o] 500~530 °C A4 BErrfide 719 100
%ol Fbgek, olekzto] MAP 9 frike]l MM
o2 ool whet fiffdko]l FokAle A& C
—N#EoddA 2ok C-O#FAdAt | &
oo zaste] oful b o= fREEe] <]

Vol. 18, No. 5, 1974

£

1.0] 35\\

0.9

08

o7t \

(o]
o
T
>

<
én

g
e

Residuai Weight Fracticn (W/IW,)

g
>

olr

100 2300 500 0 900
Temp (°C )

Fig. 9. TGA curves of PPD—MAP—F(3:1:8)

resins,

—(O— : heated at 2°C/min in N,

—X— ¢ heated at 2°C/min in O,

B 2isae] ahdon ¥} i) HAE=
Aoz 4
B OW
PPD @ MAP 3} %Eordld =i N, 4 2

O, siirhel A st Bilel dlete] ohist 7

wgo)EEF L ARl AT Witk




388 i

7+ o, pH kel w}&E BHG%-E pH 3o
Al b Bitkel FoF. ks, BIIR 1g% 250
mg & BEIEFEFE Bofidoh

2. wlgalEFel gk WA O bidfiiel
A RHEA R BIEE T Ny Gl A BiEA 71
RiEZE o Bassel Fow A& 4T %
NaOH) 2 A= g A A8 Bk dets
o], BlliF 1g% &% 80mg o] vEdxal&EFE &
#3chk(pH 6), et pH #fbel wh& Wi
pHE A b3 2 MofsiES Jehde, ki
K19l 7 & MikiFwrpol ARy Gake] B
ol A BagHol ¥ A},

3. PPD—MAP—F % #ilgelA PPD: MAP

91 FHEEE1:8¢e4 1:2, 1:1, 2:1, §:
2 gl whel A KTl fimE W
EMM PPD—MAP--T 2] %Jt7} 1:3:8¢

A AR B RS 0], No G G5
2°C 2 RSIEE WLEE TGA #iE 900 °C
oA 40 %) ThHLE vebilc,
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