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Abstract

Project Code: MRG5380236

Project Title: Separation of radioactive metal by tannin

Investigator: Assist. Prof. Dr. Prakorn Ramakul

E-mail Address: prakorn@su.ac.th

Project Period: 2 Years

Abstract:

This research is to separate and recover platinum and palladium from
aqueous solution using tannin synthesized from Thai plant. The experimental methods
can be divided into 3 parts that are the analysis of tannin and the synthesis of tannin
adsorbent, the recovery of precious metal from solution by synthesized tannin adsorbent
and study of mechanism of precious metal recovery from solution using synthesized
tannin adsorbent. The results from this research can be summarized as follows : (1)
The amounts of tannin in adsorbent synthesized from Indian Almond leaves, Indian
Mulberry leaves and White Popinac leaves were found to be 6.04, 5.27 and 3.86 mg/g,
respectively. (2) The separation of platinum and palladium from aqueous solutions by
tannin adsorbent was investigated using a batch adsorption as a function of initial pH,
contact time, initial metal concentration and adsorbent dosage. The maximum
adsorption capacities of platinum and palladium on tannin adsorbent synthesized from
Indian Almond leaves were 0.35 and 17.70 mg/g at pH 3 and pH 2, respectively. Batch
adsorption studies showed that the palladium separation from the mixture of platinum is
possible by using tannin adsorbent. The optimal pH for the separation of palladium from
platinum was found to be 2. The maximum adsorption capacity of palladium on 0.05 g
tannin adsorbent synthesized from Indian Almond leaves were 17.20 mg/g and 87.50 %
recovery at room temperature. (3) The XRD, EDX and SEM analysis of the tannin
adsorbent taken after adsorption supported the reduction of Pd(ll) to elemental form.
This fact indicates that tannin adsorbent can be used as an adsorbent for effective

separate of palladium from platinum.

Keywords: Platinum; Palladium; Adsorption; Tannin
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°11aamsmUmmaluiz%’jwﬂwsg@wéﬁ'uﬁ@iwﬁamué’wﬁﬂﬁ %adawasl,ﬁl,ﬁ@msg@sﬁ'uamosmﬁa
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Tag@n AT VT WS UEHD DI TAZ A UWATINLaZWARLE Y 20 - 350 ppm
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amazam]]af': V‘iﬂﬁmmdﬂmwummiﬂlumig}@ﬁlLLwaﬁﬁfwﬁmﬂﬁqmﬁ@mnﬁu@@%’mmuﬁu
0.1 N3N ﬁﬂﬂg‘jﬁ’%mﬁ‘uvlaaawuaaLLwaﬁﬁfw‘ﬁ'mmLﬁuiumaamiaxmmmaﬁﬁfw 60 ppm AaLdn
FadusInNUTuTRasIa Tz ABUNAIRNGaAIQaTY 1 1 600 WAZIINWANINARDINNT
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ﬁqmﬁ@mné"sg@sﬁ'mmuﬁu 01 nfu  vfiteniulessuveswamifsnfianuidutunes
mIazauWanesN 95 ppm AaidudadinasnnuiniunraiaaragNaaLANdafIgATY
1:950

° wfﬁwﬁnﬁagﬂi{u
ﬁmﬁné”s@@%’uLmuﬁuﬁé’famsw:ﬁmﬂlugﬂ’mﬁﬁﬂmﬁa 0.025, 0.05, 0.1, 0.2
Wae 0.3 N3N AN NTWSUAUYDITNTAZAUNAATULRLETAEAUNALGN 60 Uaz 95 ppm
fien pH BuduvasssazapunafituLaNaaLAsUWNAY 3 uaz 2 awdey luasazany 25
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e pH suanluarsazans

oH Gudulussazaafianeleun 1, 2, 3, 4 usz 5 AANuENTREUG DD
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*  ANATANTWISNARVBIFITATAUUNANFNNENRAA LA

AnmenuduT SR ua IR TR AL UNAATUNEN RS LA EY 20 - 220 ppm ﬁﬂéf’;g@%ﬂ
Lmuﬁuﬁé'oLﬂi’]:ﬁmﬂlugm’m 0.05 N3¥ pH BURUVBIENIAZALUNSATUNFN RN LA HNLTINAL
2 luansazane 20 JaRaas nmﬁl‘*ﬁ’lumsgm%’u 48 Tl ﬁqmﬁgﬁﬁao ldnanmInasasad
LLET@]GI‘LLEII“?% 22 WU AL RN T WS UR U IF1IRT A UUNA NI NFUN AR LA DN QAT
Lmuﬁuﬁf,%'ome:ﬁmﬂlugmnazﬁm’mmmsmlumig]@sﬁ'uLLwaﬁﬁfuLﬁwﬁmuﬁamnmw@a
T@Uﬁamammgaf: ﬁﬂﬁmmdﬁmmmmsnlumig}@eﬁlLLWaﬁﬁuﬁmnﬁqwﬁ@mﬂﬁagﬂﬁu
wnufin 005 3 ThujAseniulesswvesuwafiiufenudutusesmazmounaitiunay
NEUWRRLALY 70 ppm  UAZAINHANIINAsasTIwLILafiuanud it usuduTasaIazas
LNANBUNFNNAALAL éhg]@sﬁ'uLmuﬁuﬁé'aLﬂﬁ:ﬁﬁﬂﬂlﬂﬁﬂ’ma:ﬁmﬂwmmmiumig}@
Si?uﬁamLaﬂmﬁ'wﬁmuﬁaﬁmgaq@ %ﬁw’mffm:maaﬁmﬁaama:auqa I@ﬂﬁqﬂgaq@ﬁ il
vmmfwmumminluﬂﬁ@@%’uﬁamLﬁﬂwﬁmﬂﬁq@Lﬁ@ﬁﬂﬂé”;@@sﬁ'mmuﬁu 005 N3 ¥
ﬂgjﬁ'%mﬁ'u"[aaaumaoﬁ'aa’uﬁwﬁm’miﬁfumaammzmmmaﬁﬁfuwauﬁamlﬁw 70 ppm lag
mwmm*mium‘sgWﬁ'ﬂamﬁumﬁq@ﬁg\iLLwaﬁﬁmeazﬁamLﬁmJ AatduraainasaNUTNTY

madmiazmﬂiam@iaﬁa@@ﬁffu 1 N3N : 1400 ppm L¥iNN%
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ﬂ‘%mmmaﬂamuwaﬁﬁmm:ﬁaauﬁwﬁgngwﬁu (HafrnIw)

PMNHANINARBINL UM UTUTHINAUVDIRNITRZAIUNRNBUNTUNAA LA

Al ; 1 v et et J 1 o et a v
S ARNNIN2) ﬁ\‘lNﬂl‘ﬁ@]’J@(ﬂ“IT‘]Jﬁﬂ’ﬂSJﬁ’]Nﬁiﬂluﬂ’ﬁ@WITUE;M”U%@]’]%JI%‘E’J\‘] 20 - 70 ppm RIATULNIN Y
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v @

W&z 20 — 80 ppm &MIUNaR AN NethiasaniilannuiduwEudusaslansiiasion dasm
Iuamaaﬂ%mmiamﬁuu%nmﬁyuﬁwadﬁagmﬁuﬁﬁﬂﬂg’jﬁ%m%ﬁmﬁammJ (Nilanjana, 2010)
atnslsfianufianududuBdudusasmsasmuunaf N Naa LB s ANTRIIN 80 — 220 ppm
lianusminsnlunsgadulansunafiiuanas LﬁaamﬂLﬁ@miﬁ‘hﬁ'@maqﬁuﬁwaaé’agm%’uﬁ
di3e (Kensuke wazAmz, 2007) uazanuausnluniigadulansiaaifouaaaiauana
ﬂﬁm"lﬁ’.hvl&iLﬁ@msg]@%'uﬁaml,ﬁw Wasandannudutuwsssmsazanslanzwasudguden
anniw loseusaswamidsuenatiia hydration force losanuaswaaidsuissudanuinannn
ﬁaxﬁwﬂﬁﬁ%mﬁuﬁa@@%Lmuﬁu uaashenudutuEuduIaIm TRz BUNAATUHANNS
mlﬁmlﬁmm:aﬂuﬂﬁumﬁamLaﬂuaaﬂmmmaﬁﬁfwﬁaﬂéf’;@@%’ﬂLmuﬁuﬁﬁumﬁzﬁmﬂlum
N4 0.05 N3N fia 70 ppm lasdgaduianumansnlunmigaduunaiiiuuaziaaifon 0.76
uaz 17.2 mglg aURIQU %a%‘*ﬁ'@mudﬁﬁagwﬁhLmuﬁuﬁﬁamezﬁmn&LUQmNﬁmmmmm
lunaifengaduiamizwaaifioy uazlidnshnaunaadey 87.50 % ifu%mslmmd’]éﬁg]@
SB'ULmuﬁuﬁﬁoLﬂ‘mﬁmﬂ‘lu@ﬂ’mﬁﬂszaw%mwiumnmﬂﬁamLﬁﬂwaaﬂﬁnmtwaﬁﬁfulu

IR ULNANBNNRNNRALALY
g’ Qs Q Q
* i miknaIaATY

I@]Uﬁﬂﬂﬁﬁﬂ%ﬁﬂﬁ?g}@%ﬂLLﬂuﬁuﬁﬁdLﬂi’lzﬁ’ﬂ’mlmgﬂﬁ’ld 0.0125, 0.25, 0.05, 0.1 waz 0.2
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