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Abstract

There should not be ion exchange resin particles in S/G sludge. The suspicious spherical
resin particles observed in S/G sludge sample were characterized for particle size distribution
under optical microscope using the micro-technique, for element analysis by the electron probe
micro analysis (EPMA), and for molecular identification by the IR spectroscopy. The particle
sizes are distributed from 1 to 200 um for the sludge, while 40 to 500 uym for the spherical
resin particles. The results of the elemental analysis showed different major impurities: Si,
Al, Mn, Cr, Ni, Zn and Ti for the sludge particles, while Si, Cu, Zn for the spherical resin
particles. However, both particles contain Fe as a matrix of hematite (Fes04). IR spectrum
of the spherical particles was quite different from that of ion exchange resins used in S/G
system. These results indicate that the spherical particles are not related to ion exchange
resin particles and formed by the process of the sludge formation.
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1. 7171

elA] AlRY §A@EAH AVIEE FA 293 dxe AdEEeEe dAE0 A (LEICA, MZ6)
I B0 A (LEICA, DMLP)E AHg3isith €84 44 2 7R dxpd vigdy =24 &
A& EPMA(JEOL)E AH&3d. ¥4 AL £#8XE microwave acid digestion system
(Milestone Model Ethos Plus)® &4t& AH8-3l9 431852 ICP-AES(JOBIN YVON Model JY
50 P, France)& AHg3te] £A45c) o] 2a@sa RS 37 $)8o FT-IR (SENS IR
Technologies, Model Travel IR)& Al43td IR 29 EHE 2339}

2. Ao

ARE &3 o HNOs(Fisher, Trace Metal Grade, 70 %), HCl(Merck, GR, 32 %),) 2
HF(Merck, Pro analysis, 48 %)& AAISA &3 AlEstgnt. AHEEAS 93 EEES=2E
ICP-AES§ ¥ %8 9(Spex plasma standard, 1000 zg/mL, 2 % nitric acid solution)& A&+ ).

3. %4

3.1 A® AAT

<82 ARE 120CAA 4A17% 1R8] FA A2 RE FEFFHE Tk oA Ao)E oA
AR AXF AR EFAES 718D microwave acid digestion systemolA &3 3tHch Y
3 HHgow Fu|g vieg a3 A ICP-AESE AES B4 sigch

32. €94 4A a7 ¥ 54

Az A BY £ 2AHEd(flexible collodion-butyl acetate, 1:2)9] ¥ 2 EE0IA E4b
ARG FHRFd 4239 24 AL FHa awste Mg 24 42 EnjEgd J¥a B
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A A& microscope slideo] A1 ARAIZ & B3Hv3H digital image analyzerE o]§
o] £8X dAte Y-S BT YA AV BEXE AU

4. €A W 7I4A BF
41. €39A U 799A A £ A<D

ego] 28 MEFEA(Figl Fx)d €34 4aE AU 98, vHABAE o)85td &
A Gol EAgte TIYAES Adst] AHHAUG AEE TIELAE ZEE Figlel g4 4
Bhligiet @ 7FEYAE WA 22 ddsto P ez HEE $ARE A
42. 799 v F 2 A3 e

AEE FHYAE FFF, CClL 534 o] 2=/ A2 o &dd ¥ H7 °f1-r§ a3
o HFE AUt = AAENR oA YAEE EGaY o= o ¥ A8 FF
o Abe 7HetEA SR E BFSAT
43. 7TIUA 4E 24
AdE 7IYAE EPMAS stabell F&3l3 EPMAE & 4¥& 4 st
44. FT-IR &4
93 2%, AN AT FYYAL, PEfilter2 %8 AFTF FIYAL, S/G N2gdolA A
45 o2ngFA 9 PE-filerE& HEY 27 ¢lo] FT-IR 29EYE A3

23 2 &

1. €94 s x

Ftdnid oz #A F& o g2 YAe FHFYo|n HeHe mu YUt Digital image
analyzerg o]43td A% &2 A 2] BEXE Fig. 2.9 JeEAet. 27171 12 pm o]
32 YA WS AAS T it Table 19 dazRE Y& azld W YA, 28z F
e AR5 BeH AdH FALLEEC x dY/ZG x ¢S FE 27 wxxo] JEMPUD o
714 G Z7|7F di bl B E YT 95% HEE 12 pm ol Fe) Z7E AR AN §
A EEL & gAY ¥Fo] & g BAF T Ut ol RE YAE] AAAHolY &3 5ol 9
#} FY € A2 drte BAHYS Yudn

2. 89X J#

£ AE f3te] ICP-AESE 24§ ZAFAE Table 201 YA FHE 2 7Y ArS9
EgE £Md7eln), Feol 70% A= &A1& F4Eo|n Ni, Mn, Cr, Si, Zn, Ti, S So| &4
EASHD. Ni @ Cre a¥lgazez By, Mnd 3 $9 B4E2A, 281 Tie 9428
A A% Aoz BAT Si, Zn ¥ S/t EA5E LYol WM E F/HHA HES Fasid
AL S/G M&dgle] FAEAVIE FANY Alg7 HeMS W AS 2 Ko}l hematite®] FesOq
QEozn FAsHJern XRD 2402 AT & YU

3. &84 U +IYA

31 €8A O 7¥dAe 2

EAZEY JEY FEYAEY BFE Fig. 39 e TEYAEY v EEE 40 W
2 500 pmelth. FHYAEL AL W) YW 2YL Fig 3o JEhHAT Uz Fole
&o] vlojgle AT vlo] A F& Aol FA BAEHAUTH Fo] vlo] U AL A W] ¢
AEE 33 E seed §EE T Ao FAHHY ulo] QA 4 R YAEY S o8 A
A8 AoE FAHA AT AL F7M4QA AES gaddg
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32. TYYA uF L Aol whg

THUYARE et & o8 FF9 &0 ssln AR REs fAPL o, vlFo] 1594
g/em’d CCLg AN E AA83TE S/G AagolM A& e IRN 77(%o] L L§42) 7
IRN 78(&ol &R &<x)e] ulFol ztzt 128 R 1.08 g/em’) A vlZ3ld &ajx SoA A4
 FYEJARI} o] LB FA B B Fo] 2 AL ¢ F AT 2T ALdA TE I}
24, G A e BAL JHEE o F@A g4 £ 3 w1 3l ggoy Bae
PALE 2 FE AL A o] AT hematited EHAFTH FALsD Bl o8 £3)
T TEYAY FHE Si & 93 Aoz AgHnh £ o] LnPFA = A LA FE
§ ol 29 X@el 93 swelling =2 ¥ T & A7 ¥E 5 Yoy oA AYE 23
g T de 4L BAE 5 AUk
33. TYHPA AR
EPMAE o] &3t <2 RE AEd FIYA Ao HEL 248 Aa F YEH 4%
€ Fig4 o YU HEE Y9484 disteg A #HELE YehlQe o, Ferl 65 WA
9%%2M FAHEH St BAL 20% 7trtel 7R EAstglct o] e S8R Zo 02 % A=
At A viwsE w9 2 golw, FHYAI ik 3 LM E AAYS AAg)
Ak EejRe vt T YA Fo Sizt Bel EAsE AL 1H Y] WAo] U &)X
o] AT e 4o g AY £ ULE ANAET FHYRAE B HEAARE A& S

< WEE HolA gfozM ol 2uPFAY e fU|EE olUn BAEI gL rtdAA ©
2% EAFA ¥ AL Vel welA Abstel e we I AN o2 RE 7Y YR
3 AR L Fes049 hematite FEj¢l Aoz oy
34. FT-IR 234
SHAZRY AT FYJAAE e d& 2o, 2482 gL YA, A ¢8A, £¢
olemPF R, Folem B4 183 PE-filtersl A AMH3 U2 (Fig. 5)¢ FT-IR 29EdL =
A% A7 Fig. 69 HERAT. EFo|LR5A, Fo] LT B5A 183 PE-filterdl A 3 g
FYAYAEL 699, 742, 1052, 1245, 1600, 1725 cm el 4] &4 528 oy o5& 727 §7] &
std 3§gE e C-C, =C-H, C-H, C=C, C=0 ZAFH4]d 7198t= A& RHolxm Ur} 3} F+
FAHEDT € A £8A= d9 2L f7 dEdss g2 AFsE HAM T Ho
2E BAFH FAh olAL £HA Fo EAse FTHYAE o|LRBFAGE TE YAt
o o] 2uPSFA HAET FHEHI YR FSE Jeld

a8

YRAEL 40 WA 500 imzaAM Bz 2 A7)E Btk 4wt SAEY dYE FFo] ¥

gen Yate] mExes Rt UFe] PHE o)Fn AT o)Bo] FYL W Yoz A, &

of Hlo} e AL 714 H&o] YRAESL S seed S & Ao, a3 vl QA @

< AL YAEY R g3 Y4 AoE FAHAAT AAR AL FMHY HES s
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Table 1. €384 4A =4 A

size(um) AR YA & | 7 AT | ¥ dA BE | FAEE
1.5 1094 0.52901 1094 0.52901 0.00015
3.5 505 0.24420 1599 0.77321 0.00086
5.5 35 0.01692 1634 0.79014 0.00023
75 168 0.08124 1802 0.87137 0.00281
9.5 35 0.01692 1837 0.8883 0.00119
115 141 0.06818 1978 0.95648 0.00851
25 27 0.01306 2005 0.96954 0.01674
35 23 0.01112 2028 0.98066 0.03913
45 8 0.00387 2036 0.98453 0.02893
55 10 0.00484 2046 0.98936 0.06602
65 5 0.00242 2051 0.99178 0.05449
105 17 0.00822 2068 1 0.78094
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Table 2. €8A &2 ¥4 A
: ,FeK o Ee N si f Ti S
g | 705 030 | 0.20 | 0.16 | 014 | 167
+0.5 +0.04 | £0.02 | £0.05 | £0.02 | +0.05
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