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Preparation of Sulphonated Zirconium Phosphate-Phenylphosphonates and
Their Catalytic Properties in Carbonylation of Formaldehyde
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Abstract: Zirconium phenyl phosphonate Zr(C¢HsPOs),'nH,O and its derivatives Zr(C¢HsPO3),.(HPO4)'nH,O and Zr(CsHsPO3),..-
(HPO3),'nH,0 were synthesized and sulphonated. The pre- and post-sulfonation samples were characterized by inductively coupled plasma,
X-ray diffraction, thermogravimetry, and infrared spectroscopy. The samples are all typical layered crystal with different interlayer spacings.
Zirconium phosphate sulfophenylphosphonates (SZrPP-n) possessed high acidity amount and thermal stability. SZrPP-n was found to be an
efficient and stable solid acid catalyst for carbonylation of formaldehyde.
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Fig. 1. XRD patterns of different samples before and after sulfonation.
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Table 1 Composition and inter-layer distance of ZrBP-n, ZrPP-n, and ZrHPP-n

Elemental analysis (%)

Sample Formula door/nm

C H
ZrBP-1 Zr(0sPC4¢Hs),'0.22H,0 1.48 35.38 2.57
ZrPP-1 Zr(0sPCgHs); 75(HPO4)o 25 1.48 32.47 2.34
ZrPP-2 Zr(03PCsHs)o.s6(HPO4); 44-4.4H,0 2.28 10.12 3.29
ZrHPP-1 Z1(03PCsHs)1.91 (HPO3)0.000.3H,0 1.48 34.25 2.55

%2 SZrPP-n HyLA R IR B 26
Table 2 Composition and inter-layer distance of zirconium phosphate sulfophenylphosphonates (SZrPP-n)

Sample Sulfonation condition Formula door/nm
SZrPP-1 2 g ZrBP-1 + 7 ml H,SO,xSO; Zr(0sPCsH4SO3H)o 6s(HPO4)1 30 16H,O 1.95
SZrPP-2 2 g ZrBP-1 + 10 ml H,SO4xSO; Zr(0sPCsHsSO3H)o 3(HPO,): 70 15H,0 —
SZrPP-3 1 g ZrtHPP-1 + 3 ml H,SO4xSO; Zr(0sPCsH4SO3H)o 55(HPO4)1.1o-6H,O 1.89
SZrPP-4 1 g ZrtHPP-1 + 4 ml H,SO4xSO; Zr(0sPCsH4SO3H)o 7(HPO,), 50 12H,O0 1.96
SZrPP-5 1 g ZtHPP-1 + 6 ml H,SO4xSO; Zr(0sPCsH4SO3H), 3(HPO,), 7' 12H,O 1.93
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Fig. 2. TG curves of ZrBP-1 (1) and SZrPP-1 (2).
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Fig. 3. IR spectra of different samples before and after sulfonation.
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