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ABSTRACT

Tn ihis study the recovery method of fluorine in waste and characleristics of NaF powder prepared with
the reaction of NaQH and NH,F in waste which was generated from nuclear fuel powder production process
were investigated. The NaQH was selected 1o reasonable and suitable material for recovery of the fluorine
in waste, because it can be used in the pre-treatment step for removal of a trace uranium m wastes. As
experimental results, the concentration of the fluorine in waste was about 100 g-F/L and the recovery efficiency
af fluorine was showed to 86% at 1.2 mole ratic of Na/F, respectively. And shape of the NaF particles was
appeared to muxed up with cubic and tetragonal structures. Also, this fine NaF particles, stongly agglomerated,
could be grown up from about 5 pm to 20~30 pm by control of the NaOH fead rate. Otherwise, F concentration
of the final filirate could be reduced to lower than 2 ppm, if treating with the hme and adding the HNO;
at 70%C.
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Fig. 1. Schematic flow diagram for recovery of the

uranjum and fluorine in waste.
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Table 1. Physical Properties of Inorganic Fluorine Compounds

Products Specific Solubility Crystal Structure Use
Gravity
AlF; 2.88 0.559 (257} hexagonal, orthorombic flux in metallurgy
BaF. 483 0.163 (18C) cubic flux and opacifier
CaF, 3.18 00017 (26C) cubic primary source of F compounds
KF 248 923 (18%) cubic, monoclinic fluorination agent
MgF: 3.13 0.608 (18T) rutile-type glass industry
NaF 279 422 (18%C) cubic, tetragonal insecticide, glass industry
H.5iFs 14 miscible colorless sol'n glass industry, etching agent
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Table 2. Chemmcal Properties of Ammonium Fluoride
(NH,F) Solution intc Waste

Analytical Results
about 95~105 g-F/L
9.0~-95

Items

Fiuorine (F) comieni
pil —
Specific Activity
for Radio-isolope

40~100 Bq/m/

Fe 32 ppm
Impurities Ni 44 ppm
Cr 1.6 ppm

A 337 A 8 £(1996)

FANA A EE HYamie NaF A=

(DA, Junsed®} NaQH(A), Junsei) A A|eke A&
sk Fig 12 g3l 245 slozs pelbEs
UQy ZNHLF 2 15 A2iska o F2] ool
T =g vigelt Aate] FAR Qs FelEke
Febme] dde] g2 = wlr] el AAE FA
L2 odle gy $eiES AP s 4

dae] Falxg)
ov, 2 % odFe Bikws HAg F OBAES
NaOH2| 4-&A1# NaFZ A 3slgck

AgL 7)o A A2 stock £ 200 m/ S ¥H--F o]
L. & magnetic stirrer& o]-43}e] A3 ZokA] 7™,
Weale] el AL ¢ B 2 NaOH Aehe
21 FYtenh oAl NaOH7) sleio] $qlelm yhe-
Aedge] wgdl gl AU whae] 2fs
RIS il deel T S

=}

A A2 E4L X4 FH8E 4 7|(Rigaku, 48
2} FT-IR(Nicolet Model 815, =|50)& A}-4-3)}e] Fahs]
glom, dxR¥ ol dztzeks 2H) particle size analy-
zer{Ze4 CILASA} Granulometre 715) 2! =2} 242]
W) (SEM, Jeoldl AE)g ol £aloix, oJ5e] &
5%+ ICP(Jobin-Yvon JY-50P, E2lA)E o] £a}d %
Ashsich

3. 4n ¥ u¥

YL ZRH Piks EHo W Na SZeR| 4
47] Fig 18 33z 2 Ay d98 L4
Z% B4 5 HNE 15 M)y 29 dee
SulgFelAgr FgEalEe] EaAd =Hed, o] &
Zhgd FEFAe Nalf Az 2252 2437
2o, 1AH e R NaFAFel| AH4%+E NaDHS o] 4
&ed Na-U-F-NH, 5S¢ @439 Bag SelE5sdE
He 2 e AT A AADGen], Ay F o
Aol Falgs EHda HE=]=) ¢l

wheba], B4l Nagf) 53 uk-gu) g2 dels) 9
gled, el & fabge] AlXT Sufy] Lokes
A3l 2w, Nagl #3838 Z714A 710 NaF A%
A& FHEgok i) 4 ddg Pz
Aol 44 NHF ge)2 257 df, °l | 24«
NaOH-& #Hrlshe dbg-2 4 g whdoz

mlo

ok
o

NH,F+NaOH — NaF | +NH,OH+NH; + Q Kcal

—956—



73« AN - LE - A5 - FAR

ol A3 NaFsh 3o gelxlA ek o 2B
22 FA% wAdEow B gs] A 37
@ dz Qa el AYHEA HEEIF Gm
Job 2g $Esh] dEel Fa7 979

Fig. 29 % 2 249 M3 2a¥ed 7]

- Temperature
I~
e
S
S~ Libte iagion
™~ e
[ . "’--._,_
= T Supsmalifated
E ~~fegen ——
G -b‘_“-— ‘—‘-‘_‘L—"’—_
—
g u od T
nsatural T e—
© raghott ‘—"‘-—.___
NaF Solubiilly curve
3
=
"03
[ =
2 Treat Roam Tamp
£ Faed : NaOH,,
[=
g 1f
h=1
a
('S
o 1

140 1.2 14 1B

Na/F Mole ralio ( - }

Fo g sted F29 Nag] ubg £ v-ENa/F)E 1edl4
16747 H3pA|A 7ln) NaFg Azsha o & ojalFo]
AESE BAY FES FAT THD Jehd A,
ol Nag) Wb #HA Zule 1112 ¥l et
wom, ofdFo] NaFe] Sdlxe ofdgs 24¥LE
P A5 14 g F/LS Jepfgiek o) 27] d35
HaeeZ o 1W0eF/LE Bel < 86%s FrEgd
vheblE 7le]c)

g, AFH NaFe] 24& deliy] 98 FT-IR 4
X-ray s3d¥-4g sty o, o A= Fig 3% Fig.
49 vjehRglrl, Fig 32 <2 Junseisle] NaFA|eks} 12

&

Transmittance { % )

70 - Upper Iine * Reagent NaF ( Junsel Chamkeal )
Lowar kne , Prepared NaF

I 1 I 1 | I 1
4000 3500 3000 2500 2000 1500 1000 500

Wave rumber ( em™ )

Fig. 3. FT-IR spectra for NaF powder prepared with

Fig. 2. Effect on Na/F mole ratio of treated solution. NaQH.
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Fig. 4. X-ray diffraction pattern of NaF powder.
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Table 3. Particle Size accordig to NaOH Feed Rate in NaF Preparation

F Concentration, (Na/F) NaOH Feed Rate Medjan Particle Size Appearances
100 g-F/L, (1.2} Slightly Dump 5 um strong agglomeration
4 2.0 g-NaOH/Min. 57 v "
" 1.0 " 85 v agglomeration
” 0.6 v 18 ~ "
“ 0.2 " 31 - "
v 0.1 4 35 slightly agglomeration
" 0.05 " 87 - "
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