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Abstract—The reaction of ZrQO, with sulfating agents, such as (NH,),SO,, NaHSO; and KHSO,, were pri-
marily investigated in order to produce high purity ZrQ.. (NH,),SO4 and NaHSO, were found to be as the
valuable sulfating agents in the view of following; low reaction temeperature, fast reaction rate, water soluble
products, and small excess of sulfating agents. The reaction products in the reactions of ZrO, with the sulfating
agents were water soluble complex salts; 2(NH;),S0,-Zr(SOy),, 2N2,S0,°Zr(SOy); and 2K;S04- Zr(SOy), at
optimum conditions. The optimum conditions were reaction temp.: 450C, mole ratio: 5.00, reaction time:
10 min, conversion: 96.1% for (NH,).SO,, reaction temp.: 425C , mole ratio: 5.00, reaction time: 5 min, conver-
sion: 99.8% for NaHSO,H,0, reaction temp.: 500C, mole ratio: 5.00, reaction time: 10 min, conversion:
97.6% for KHSO,.
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Fig. 1. T. G. and D.T. A. curves of (NH4):SO,.
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Fig. 2. T. G. and D.T.A. curves of NaHSO,-H,0.
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of ZrOz with (NH4)zSO4.

AshE& Vel 9lon I o) Ake] 2% e xE 2 3]F
450C B} Azhgo] yr} 450T o4+ H-SA)7E 14)
R = A 7ko] ZAgtel wlet Astgo] Fristed e
141 7bell A H A3k Bl F A)7hel] wpe} )} 7H
Adhs A3E Mol ik v HEE Fhe =
71 o =S Holr}

475TC 9} 500C 2] A4+ 450C 9} B]4=3F A B
o) slevt UF &<l st aotuwe] a7t
w2 dojupr] affell W3hgo] 450C o A-¢ur}
SA vehda glew Hushgg vehlle 1417

ol ¥ At g Ar|k Lo R s AAdES
a7} s g 450T Boh v 24 Jeplz
et

550C 2] 7$-olli= olzldt HdEe] ¢
w2719 vbEA17E 5ol A A HEES Holw gl
or o]F9| Azt WA ES
Qg 24;1" a7t *u‘i}:élil alch

PRI
Al 4R AHE) ARy :
el A mE WsE Hat Y42

“ (=
20,29 d¥al7h 2 Qlelgieh weAl A4E He
Oell 2ls 7prpalsle dere 4unr] sl GaD

815128 X302 H4S 19924 8

550°C Rx'n Time 10 min.
10 min. Mole Ratio 5,00
il
S00 ® Z!(SO‘)Z- l‘\HZO
;[ O () ,2x(50,) 5
P e Dl s
450 AZ(N‘H‘)ZSO‘~ZZ(SOA)2
I ] I 1
425 A (m‘uu(so‘)‘
4 I! ! IM-_T
400
w 1 I LTJT
375 O (M) so,
n (NH ) HlSO )2
X 20,
Ih ! ”ITT !

] 10 20 40 50
28({*) -Cuxa

Fig. 6. X-ray diffraction diagrams of the reaction products
at various temperature.
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Fig. 9. X-ray diffraction diagrams of the reaction products
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Fig. 10. Effect of mole ratio [(NH4);S04/ZrO,] and tem-
perature on the reaction of ZrO, with (NH,),SO..
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ZI’Oz With (NH4)2SO4.
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Fig. 12. Effect of temperature and time on the reaction
of ZrQ; with NaHSO,- H,O.
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Fig. 13. X-ray diffraction diagram of the reaction prod-
ucts at various temperature.
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Fig. 14. X-ray diffraction diagram of the reaction prod-
ucts at various time.
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Fig. 15, Effect of mole ratio [NaHSO,/ZrO,] and time
on the reaction of ZrQ, with NaHSO;- H,0.
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Fig. 16. X-ray diffraction diagrams of the reaction prod-
ucts at various mole ratio.
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