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Overview i

The health and environmenta; profechon agencles have recorimended sate mit of uresum in
drinkingwater tar buman beings

The Woud Health OrgamzationtWHO 1998} and 1he Unitsd States Envaonment Protechion Agency
{USEPA 1892} i generat have recommended 2/&/! of uranium concentration In drinking water 5.
the safe Emit

.

Recently a country presented research report(The Institute for Eavironmental Research 1998 ~2002)
shows the actuat condtian of tadioactive pofiulion on groundwater

Haturat uranmm consists of 8 mixdure o1 hree fadioacts isotopes which ars wdenkified by the mass
numbers 23BUIOS 2826% by mass) 235U (0 711%) and 204U(0 0054%)

Thess radionuchdes have very long half~bves 4 5x109 7x108 and 2 5x 105 years respectwely

Utanium as & natutal Gomponent of the human environment 1§ bikely 10 be prosented in frace
amotnts in sl foodstults and :mnsaquormy as arssult of intake of water tood and air also
presentad i the human body 1thas been sstimated thet the lo(al annual intake of wtanlym into
(1 A Dot By BOuts i SDOVE SE0U By OSTion b1 1adt S ettt sl Bocause of fov A1
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Target i The value of water quality standard on radioactive in drinkingwater !
Naton
ahead unit WHQ Usa Canada Korea
This study suggests strongly that chitosan and graited chitosan
with itaconic acid are very useful 1o puriication of water Pfg;::‘g:’:w oOIL 27 15 - -
particularly groundwater or natural water contaminated with o .
226Rn
uranum 228Rn pCiL 5 N
U npb - 20) 100 -
Bn pCi/L - {3000} - -
» { } 15 the proposat value of water quatity standard,
pCl= picocunes
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Uranium concentrations in groundwaters (unit  ppb} ; Uranium concentration i dinkingwater §
[ n | Mean:SD | (mn ~ max} | GM™ | Median | 5%lie | 95%tie
Seoul 75 | 97824476 | (MO ~32200) | 025 | 030 | ND | 4340 Companylgeods name) uranum{ppb}
Gyeonggt
Gangwon | 80 | 1294407 | (ND~2190) [ 013 | 09 | ND | 530 liwha 483
s Pusan 80 14546 67 {ND ~58 10} 018 018 ool 228 Joowon mineral drink 22 80
yeongnam
Dasgu | 109 069x124 (NO~6200 | 012 | 212 | ND | 404 Korea chungiung drink 2410
Gysongbuk
Gwangl | 66 | 1172369 | (ND~2510) | 008 | 005 | ND | 456 Haksan ziolite 967
Jeannam geukdo donk 728
Jeonbuk | 41 | 1492285 | (NO~782 [oe2 | 02t { NO | 718
Chungnam | 54 | 087+183 | (NG~967 | 015 | 017 | ND | 001 Salsong{Dongwon drink) 2510
Daeon | 17 | 44 0949887 | (0020~40220) { 375 | 1370 | 002 | 40230
Chungbuk | 77 | 138360 | oD ~2280) | 028 | 038 [ ND | 483 Ohksoo dnnk 862
ey 12 | ooex00s | (no-023 [ooe [ eo2 | NO | o2 (Data source watarsourcs srwironment 2002 2)
Se——Totaf | YT | 9923 82| (N 14 ~402 30 *msk BLACI ML DL ot
i sz ErvRet R o % f 1
Data source _The institute for Environmantat Reaaarch 19992002 :
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Background

Treatment methods for uranium removal from drinking water

Treatment Method Removal{%) Special Condition/Notes
Tron coagulation BO~85 pH B and 10
Alum coaguiation 890~85 oH 10
B0~85 pHE
Lime softenng 99 pH 10 6 + Mg fon
Caton exchange 80~85
H* form 20~85 pH35
Ca*form 70 pH 4
Na* form 7085 pH = 7
Anton exchange 93 1 000~ 50 000 BV
Activated alumina 99 1,500~ 2 000 BY
GAC 90+ Limited capactty
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Schematics of graft-copolymerization reaction {9}
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> Test water
Dissolving mixture of Plasma Emsssion
Standard Uranum (1 00ts/mt,
matnx 5% HNO, VHG LABS,
Manchester product No PUN-100} in
Distilled water solubled 198/ sofution
- UO,{NG,), 1ppm solution

» Groundwater
Sampling water 1n Namgu Duwangdong
Woolsan{contained U 388 ppb)

» Al other matenias used were of analytical
reagent grade
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Fig Plasma Emission Standard
_branum
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Preparstion of chutosan Beada
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Graft-copolymenization

)

Oissowing mixture of chitosan and munomen
difute acehc acid solution

the condisons ol prat’l copymeation [

Swelling

1

A
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aroutof Chlosan Pabtch f

Adding reaction initiatar

]

0 0art ol gach phonen vr 3 74220 tuteh
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Goreanteation of 68 e armom T
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] Reaction for more than 3nrs '

(AN 3 23010 nsoles baten
auttstalCAN] 3 23110 nsoles baten H PSR ——— ]
i
[ Fitration 1

]

[Wasning oft horopolymer or other

Fig Flow sheet of graft-copelymernzation
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of agonic acid onto chilosan [

Vaguum drying

Dissoding mixture of ctutosan 2 §%(wiv} i
and Astio Acid %{v/v) I Washing (dimethyliormarmids, DMF) 1
{rssoving Hacoms acid giefted chitosan
2 5%{w/v) in water T
i [ Swellng(24 br) in OMF |
i Filtertng, | T
i
T TR RS TRTeR w [ Addition Hexamothylene disocyanale 1
solubion 1
! [ Feaction(z4nn) |
{ Reaction(s 2h reglest) ] T
!
{ Washing (pH 7_distiled water) 1 | Weshing (E1OH) ]
4 b
[ Washing (E10r) 1 l Washing (Distilled water) ]

Fig Preparation method of chitosan beads and itaconic acid grafted chitosan beads
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The methods apphed i this expenmant are

1 Preparation of chitosan and chutosan grafted with taconic acid by Graft-
copolymerzation

2 Preparation method of chitosan beads(Cs) and chitosan grafted with itaconic acid

beads{Csla)

Adsorption sausiibrium

- Effact of crosshinking degree on the adsorption of uramiym

~ pH effect on the uranum adsorption

Adsorpton velocity

- Uranwm uptaks with various of crossiinking degree

- Uranwm uptake with various bead sizes

Comparson of urartum ramoval rates with Cs and Csla, and actvated carbon m a

static system

Ability of treatment on uramum 1 the flow system

= Uptake efficiencies with vanous of sizes of bead on test water

— Effect of How rates on uranism removal rates on test water

~ Comparison of uranium semoval rates with Cs and Csla, and actvated carbon on
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Instrument and Analysis ;e?j

* The IR spectra of Cs, Csla were obtained with a FT-iR{Perkin Elmer-
1330) spectrophotometry by using KBr peliet for analysis

+ Concentration of uraniim was determined by Inductively coupled plasma
mass spectrometry(ICP-MS , Elan~6000)

* The surface and the cross section of a chitosan bead were determined
by Scanning Electron Micrography{Hitachx-650}
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Fig FT-IR spectra of

Fig FT-IR spectra of Chitosan .
o e - -tacomic acid prafted cvlosan
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Adsorption equilibrium 5

+ Gs beaos(dy wet 0 50) s
v siabic system

+ adsorption tme(4shr) b

+ wanum concenteetion(15ipm) 4

*  adsorpton temp (25T} @2

#

Degree of i

crosstinking{mot) Removal rtes (%] FED)

0 05mo) 9752 oo

9 tmot 98 48 o

w2

0 5mol 9855 ”

o 3 o ;
tmol 98 16 dagon of sronsingngime)

g degree on the removal rates o( utamum

Cs beads(dy wet 0 5g)

static systemn

edsorption tmel24hr}
uranimt concentration(lopm}
adsarplion lemp (25T}
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removal rates!%}

2 264

9985

cumoval cates(%}

28 52
8 98 36
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Fig pH effects on the uranium removal
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removal rates(%) -
adsarption
nenafhi) Ceta | Csla | Csla | Csla .
1 2o 3w Aam
w
3 Tie gy 570 | 7620 2
B
3 9279 f o214 | 523 fones §
*a
24 |9os5]9s72] 984 |om27 ®
32 9998 |ousr o9 foon
48 9999 9963|6543 | ens7

Fig Uramum removal rates with Csfa bead sizes and adsorption times
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ramoval rates(%) k
sdsarption
tmeth)  |Csimics2m | Cs3m | Csdm ® -
L ®
3 42 643 68 64 68 36 £
H o
5 8294 | 7897 | 7976 | 7412 § o
24 96 67 9476 4321 8994 2
3 9855 | 62 | 9573 | 9161 o
48 98 62 97 52 9518 8321

-
5w

4Cs beads Csla beads actvated carbondry wet ¢ 5g)
wstalic systor

+1ppm of I contained 100ME(H 6)
*adsorption ime(96iv)
w
Adsorption Removal rates{%}
tmelhd oo T cola | AC
3 643 | 7143 | s03 H
fo
B 1897 | 5214 | €83
©
2 9476 | 9873 | 794
9
22 962 | o981 | 801 3 b
8 9752 | 9963 | 857

Fig Companson of uranum removal rates with Cs and Csla
I nd otvated carbort i 8 stand systam T T
]
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Removal ability of uramum i the flow system !
sgeads packed In colurms(dry wet &a) @
“titering and contoling flow rate of test water o
{test watet contalnod uranium 1ppm pH 6} ! =
passing thraugh the fiterdog columns flow diect N
*The experimental resuits explainad ihat % ®
the efhiciency of removal rate increaseed :
with dacrease of bead sze § *
T e
»
»
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oG 13 %03 134 Com 17
Fig Comparison of uransum temoval rates with Cs and Csla and
* L 30em column
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volume U romoval rates(%}
of e
teantod os Csla Cs Csla ®s
watar(ml) | Smi/mn § Beatfoun | 30mifnin | 10mifron @
®3
150 | 9827 | 978 §72 969 E
H
LI
300 8755 | 9975 887 o8 E @
T ws
600 | 9879 | 9958 89 986 %
ws
1200 | 9975 | 956 98 5 ®
PR
2100 | 9918 | sose w6 w82 Vi f sesua warirs)
[4- e W]
ag00 | w7 | s 575 %8 s ot e Catg timn

Fig Effect of flow rates on U removal rates by the beads of Cs and Csla
« oo PACKEd in B4NX. L 30 golumns with 1pom Ulbeads size . 268} « -+

+Flow rate 13 <5mé/mir> ®
*Fraction armount fs <TOME> @
«The Inibal cong OF U In Groundwater ®
I8 <88 8ppbipH 61> -
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Fig Compangon of uramum removal rates with Cs and Csla, and
activated carbon packed in(dry wet 8g} @4enx L 30em cofumns
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Conclusions By

1 Characteristic absorption on the IR spectra, wave number 1650cm—1
were assigned to the carboxyt group The IR spectra showed
absorption bands at 1589 and 1650 ~17400w—1, attnbuted to
the ~NH2 and C=0 stretching
Therefore monomers were grafi-copolymenzed on chitosan

2 It excepted below pH2 and the terntory above pH12 and the adsorption
ability was good  The Optwmim imitial pH was 4~8

3 Uranwum removal rate on bead size, the smaller the better
4 Uranwm removal rate op Fow rate, the stower the better

5. The chitosan grafted with itaconic acid was supertor 16 pure chitosan
n compared with uramum removal rate 1 the static and the fow
systems Because the chitosan grafted with taconic acid have

digarboxyle groups
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Greatly appreciate your attention!
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