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Natural magnetire parricle form the 
""rl::::::tor 

nururrui Barni Rajabhat Univesity has been

mixed into the phenolsulphonic-formaldehyde mixture before polycondensation reaction to produce the

encapsulated magnetite-phenolsulphonic-formaldehyde composite resin. The activities in transition metal

ions as Fe'-. Cu'-. Co'- and Ni'. removal was examined in mini batch reactor using ultraviolet-visible

spectrometry as detector. The results showed that all four types of transition metal ion could be adsorbed

with the as-synthesized resin. Moreover, the adding of natural magnetite particle into resin enhanced

the activities in Fe'., Co'- and Ni'. adsorption from the value of 5.50ax10-', 1.160x10'and 0.562x10''

molzlzmin. to 6.02bx10', 3.340x10-' and 0.832xt0-3 mol/l/min., respectively. But the negativc'

was found for Cu" adsorption because adsorption rate was decreased from 2.729x10-' mol/l/min.

to 1.b10x10-3 molZlZmin. after modification resin with natural magnetite.
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Figure z Chemical reaction for synthesizing magnetite-phenolsulphonic-formaldehyde resin
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Table z Results of Fe'-. Cu'.. Co'. and Ni'- removal in mini batch reactor

Transition Metal Ions Adsorbenl Initial Rate

( xro'molzlzmin.)

Total amount of

adsorbed ions after tF

min. (molzlzg)

Fet- Pr

Cr

Sr

5.5 64

7.463

6.025

0.391

0.333

0.346

Cu'- Pr

Cr

Sr

2.729

1 tQa

1.510

0.190

0.1 61

0.200

Co'. Pr

Cr

Sr

1.160

0.704

3.340

0.1 80

o.t44

o.224

Ni' Pr

Cr

Sr

o.562

0.4 13

0.832

0.106

0.096

0.106



ru a n r : il ;u il ? r fl u o a "f 
'alv'l fi n - v'l o fir"a o^'l a sir:fi u

va\da
9l?ur[ilnu [nat:::Js]9t"l

?'l :dr ::J14r11r u'l a gil fl u €u
ai - a
uvr 9 fluuvl I iln:rnil -:Jquluu 254959

unil: ruuil0?01 [lnvnilv

201:CUr.lA

01nnl:ilano{uu'jr Fe'. d]:J]:nqad'ljn{rjl.l
o iv dleA F

r:quyr ri{ rn :r vri tor-turj5ru r rufi :L r n n'i r Cu'- Co'- rra s

Ni'. ril :rvlq fl rl n 610 o ouidfr r r rnu6ru r n ti o il n n q q eir rr

I q a qe ' q ;i "
u:d 0 I nil:u0 nu tur:ryu toil I n a ? I t0 0 0uYtlJ I I rnury

rio u n'j r o 
Ej 

u d'r u si ur^ o fi o r : nrr ri'sr :t n t :v r fl 'hl cr o.r Fe'-
ul I y clv4l

UlU110fl:lnl:il]u t]Jfl0.1 l-e" nlUnl:[51',lU0nryd-
s lA I dv aq c ^ a ' X ! ; aq t
tvlun -v{ 0:lJ d q tan r:ryuiln1qi1uttJ0 tv'til rr:J nu tYt9l

hir'flrlrj o dluln:r aflrrcror r:fiud": u nr:rirnrirfi rilu
"^ ; s 4 qv dq / A "{al 0 oryu$uoYt d0d to u rav{ tv rtJ 0 turtil nu til gru: dvl t

o rqir u rfi ilil:rfivrGnrvrlu nr :fl q.fi'u p.'- lpirLr n n'ir

urLnfilyr s{r::rLryrfi 6rorrrtluru:rvfi'looouu?nsfi ndu

il q q o o n u 1 fl 1 n r{ { uil n fi 'lm si't : :il ry] 6 t u v ii'tL r.r-a n-U

i itar I q s v
dr : n u d 1 u rrn u rn d o ufr 

"trjm 
rrJ:vQ a ululn :{ dir r r or r:fr u

run v uri r riu n-u Fe" 1o o o ulu nr: rla n ril A uulo o o uuu

mrif,.: riry-u So 6.: vir}{o-sr : r n r: er q"n"'il ei'l u Cr fi ri rs3
l{< dq d

il r n n 1 1 sr ttgr 0 u r { t:n nl il 9r ? u E iu dlJu 9t1J 0{ rt}J nu tYt 9l

ro.r n' drlJ r : n q a,i'L Fe'- 1o o o ukio { u d'r 6r u:i'j ro vfi
L'f r j , - <v oqvv
t0 0 0uu1.1d?ullrJr [[11.:Iu fl u{ nnn1 til0 9r:1 nI:q nsu

Fe'. oilu sr uau Cr firirrurnn'ir Pr oti6 usitfio

fior:arrfi.:rj?ilriu Fe3. frqory-ulfftut?nr 1b u1fi

n n-u vr yi r Pr r.r? o fl u o a *'oin{ n n - nl u fu-o o^1 a s{r: fr u

dlrJr:oo06fi'u pe'. lsi'lurjirutorfirutnnit Cr nio

Pr dr oro,ilubjloi"irrfi'uid fi:r o'rf,lu o n.i'alv'lfrn -
I du 4\ a o i - a& 4 | e 4

v{ o:il n o ta o r:ryum dd rn :1 v?lfl utJ 1il n 1 n 0 utlnu0 g n 0

firirrJ:vrLrnr 2m'/g (BET surface area) virhirfiofr

nr: rfi ru zu.: uru n film s{d.: fi tu r or zu 6 n ni o udxlr qj r'fl rhJ

luln :r air.r r o.: rfi n r:6u fi zu ahidud fi r 0'r fi ri r rio u a r

rfi ol'fi'.: t uo u n :vvr'r r fi o r o v 6': o o dil o n drlfi'rj3r r iu

4o ri'r ut o r Fe'.'lo o o ufi n m o, q r*'ulAn ri t n or ar

lunr:m qao{ n1:qqd'u cu'. lo oou wr j t o-n:r
ull

fl't:14trJ rutlo{ uu- iln{llnqqdf'ud'ru Pr fifirilrnfiapl

ru qi m n-r o r n r 6 :.r,, u n fi ln sf a': hJ 1 ul n :': af i { cr o r r : q u
voqeuUlt^",1'ldtv

nnUYlln409l:lnl:filU til'tlo.l Cu' t00ouilnluogA{

Thaksin.J., Vol.g (t) January - June zooo

d.r o r o rfl u}Jld'i r n r : o o #il c u'-'[o o o u d'r u uu n fi ln ei'

d, . -"v a a dq / q16;
il n] n0u1t.:u0 u 9l.ruulil 0 [gnJ rrtJ fl u til fl n.: tu n u{vll
q.3 i^ q - -l
r14V{ Uyl r.t I ru n I : 9l 9l su fl n n fl n I riq zu nhio-gr :1 n 1 :il 1 ulil

ror Cu'. luuuufi ,i', o r a.r usi rfi o uji uu rfi uu:vil it
aq / a 4- dul / a ' dq A

uil nu tYl 9r u :dYt fi fl u ttil n u tvl 9t t ::xJff a ?'{u'l 1 ttil n u tYl 9l

r ::tJ Tt 6 fr n ? I il d'r lJ r : n v,,r o lt' o v q o ry-u Cu'-'lo o o u

lsi'rir r 6r vir}io-sr :r n r :?'r r u'lil I o r cu'. 1o o o u d'r u n r :
lf' sr finirrLrnn'ir cr usirfiofior:nrril3ruror cu'.
q i - q rA q I

ro o oum fl n q qqu ruvt.:14xJ o14 ii'.ror n r.iruhj 1 5 u-ryl

*u;lrFur* Cu'. 'looouvr'0nnq"f'ueYru Pr uav Sr

fi rirln d'rda'r n-u,,urfi ,i'.ru'.r n n'i.r c,
ririliunr:vrerno.:n1:qod'u Co'. finv Ni'.

1o o ou wyir ii'sr :r nr:ilr u'[il1 o.: Co'. uav Ni"'lo oou
4' j .i ^ tr i 4
il nlillnmqo tri0 qoryun? u sr ry{ r:J 0 r14 ulj0 n:l n1:

rrulileYrs Sr n-u Pr vw'ito-n:rnr:firulilto{ Co'.

d'runr:lf Sr frrir:rrnn'ir Pr drrfior s rvir rav r.r

rvir iiru:-r Ni'.'lo o ou ude{'ir nr TrAru uru nfilvr q{

r::rJ11A n{'hjluln:r nir.rro{ rfiqfiluo a.f'olv'lfin -

v'l o fir-n o'1 a sf r:fi ufi cir uqir fl lu n r : q n "f'u co'- u a v Ni'.

1 o o o uki'o d r { il r n u ri o-er :r n r : q q.fi'u n.i'u fi ri r a q n r

rfi o rn^rL uru n flln sfu?am d uder{'i r zu 6 n rril n filvr ci'ros fr

n?rildrrJr:rrlunr:qory-u Co'- unv Ni'- lri'dofl

tu si o r o fr ar : u r r o ti r.r fi rJ v rJ u o Ejl uI n :.: ru 6 n r o r
dl4 d a i atn d ^ dq 'auilnu tyt9t!::ils]9 ry{uilnu tYtnu:qmr txJlJ unsil

rirusir ulunr :q o"i'u Co'. rras Ni'.'lo o ou rfi otfi o t:rur
'jr or orvfr nrrr rtluhJki'idfilo o ouur nryfio dur,r q o

o o n il r 0 r n zu r uru n fr lvr sit :: ru ryr 6 cJ 6u v ci'u e.r-a #u
j iur I q s v

il:ava1 u ravrnd ouyr-"trJr.nrJ:r1 arluln:rair.:ror r:ryu

unvu,ri{fun"u Cu'- Co'. unv Ni'-lunr:qordl urilou

rJ n fr rJ3rL r u n r : q o w1l o o o u til ri r flpi''r fl fil u o a q-alv,l fi n -

v'lofir-no*1asfr:fiufisirhirLr n o tiud": s,iriurdo rfiru

urLnfi lvro{r::ruryrfr arhj68.:rirulfi'arilr:no-no-r'looou
' jt.a n i X

tilntu t9r tuu:lJtflivtiltnuu



?1:611:Ul.t1?Yl g1 A gm fl U 6U

dri - i
lJYr I flljUll 1 iln:tnil - ilnUrUU 2549

zu d n r : il iil il q r fl u o a "i'alv'l fr n - v,l o fir"a 61 a sir: ;iu
pYr u rril nfi'ln eir::u11 A"l60

Thaksin.J., Vol.o (t) January - June zooo

d:ilq.

n r : r?'{^ il u il n frlvr qft :: rL ry r fihirrir hJ o {lu
I n : r af i r r o r fl u o o "i'nlyl fi n - v'l o fl-a 6l a rir :fi u fi zu a

qirfll?inrrilarilr:nlun1:qn.i!'loooucJorlamyuvr:u-

fi.f'u lpi'uri Fe'- Co'. unv Ni'. arf,u lqafinrrildrlJr:r)

lu n r : rir o-er Fe'. I r nfi qo o', n"fu ry udloiorrur: n rjrhl
ldrj : vl u s rilu ri', u n'r, u u n ur u :, r., r., rir r.,-o rh r fi fl fi fr

Iamvum:ufi"f'uriJuor rirj:vnou ri'r I r:fiu zuarLvfiqd
tr o q | | eti|uY q d
ryi d1 tJ I : fi u't [u u : v u n n tu ta m { tu : y 1l u uu 11 s tr n s

:vu:rsiorfior unv{0ry#loi'or n n",rnot u uuf,oyrfl udoru n
Xao

n= u o r u I u n r : rir u': ru r u r n I o.t : y u u u a y r.J? rL r nr

rfi o r:fi uvr^ d'o rld :': rL fi r ii"sr :r n r :'Iil n I o.r dr : a y d r u
J n s avqilI 9. d v

rv{ 0 n q u :il -r iu ra m s un : u8"f'ui#[ri'sr r rL rn or.yi u n y ur

arr:r:nrir'hjldn-rn:yurun r:dllrbiu3 anf,rJ:r nor n

1ooousio}Jki'rirm:-il.nuio-rJluur.,ororr",nr:mqao.r
ljt4qito/Ar4f,,

n t:trn n ru n uu t0 00u tu rn: o.:il0 n :fusu9l t?t n ry{ 0 ys? u

hicrrur:nofrrrufu orqnr:ld.:'ru er dooounrlild'uJr:0
'lu n r : dr n a-u r ri,fi'lu ri u n y fi n u r n r : u n n ril 6 u u'lo o o u

cJ o.:l n x v ryr : u 6stu il a r fl r fi q vr f o ru n-u d.r rfl u an r r r fi

1 n d'r 6 ur n"il n t :l.i'.r r uoir ru r n fi ao

9A
Ionclltor.ro.t

r8 n "f'rr a v o o { fi vrnd. (zb 47 ). rJ 4uG n r : rn fi rJ : y q n si' z.

n1.i ryr?r"r : acrru-urm nlulndvr:vo oru rn dr

u:vun:rxfio.

finh: rilurLo;nr rrasnuv

Billmeyer, F.W. (tosa). "Text Book of Polvm€r

Science". Canada : John Wiley & Sons, Inc.

Kim, Y.K. and Lee, K.J. (zoot). "Svnthesis of a

Magnetic Composite Resin and Its Cobd!

Removal Characteristics in Aqueous

Solution". J. Nuclear Science and Tech

nology. Vol. se : pp zBi-l92

Levenspiel, O. (tooo). Chemical Reaction

Engineering. United State of America :

John Wiley & Sons, Inc.

Seader, J.D. and Henley, E.J. (tssa). Separation

Process Principles. United State of

America: John Wiley & Sons, Inc.

Wang, W., Xu, 2., and Finch, J. (teoo).

"Fundamental Study of an Amboent

Temperature Ferrite Process in the

Treatment of Acid Mine Drainage".

Environ. Sci. Technol.

Vol so : pp 2604-2608.




