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VANADIUM(V) OXIDE

\ﬂb. acts as a heterogeneous catalyst in the contact process, which preduces suifusic acd, )J
H1504. In this phase of the process, VyOs s used to convert sulfur diside to sulfur triowide. The
venadium catalyst b heterogeneous — it is a solid.

Thie enciddation state of vanadium
Step 1:Vanadium catalyst reacts with 50; to form 50, changes fram +5 to 44 = tis being
\ SO4g) + ViOsls) —» 5Os(g) + Va0uls) REUCED

CATALYSTS

iRON(11) AND IRON(II) | TYPES OF CATALYST
\mmrn.._.._ez // HOMOGENEOUS

3 The axidation state changes back 1o +5 -
2: Thie catal r i
T HETEROGENEOUS wﬂm&_ ) i H.._WMHHBE 4 YanadiumiV) sxide s re-clsed by oxygen
The reaction between peroxodisutfate bons [Sy0e*) and lodide | WA % T tar faere the erigina! varadiem(V) cataht
: . 1 ot £ - . A hom £ AT n A heterog tisina
jons (I} can be catalysed in solution by either Fe' or Fe* lans. ol w_mu_“”“ s __m_“mnu._..ar o diffareiit E_“”H_“_M Hmﬂq“mnnﬁ"._nr: Ta find the overall equation of the reaction, the subseactions must be balanced and combined,
The uncatalysed reaction it very dow because both reactants ane this ca e, catalysed reactions g is often a solid, Reactions occur at R P E...m__nu _“u_.mnaaaﬁmﬁx u_rm\
negatively chasged and, therefore, repel each other, through an intermediate species active sites on the catalyst's surface 250332705 32004+ 0, 250, + +E
{ Before the products form, ... 50 maximising surfzce area ks vital, h etk S0 ———
5,00 (2] + 2Haa) — 250ag) + Llad) E | \ __/r i cwveral] reaction is 2502(g) + Oxlg alg .\‘
The cataiysed reaction has two steps \ - .,J..I|.|I|..”_.. o e :
" gt e e e .
1. 2Feiag] + 500 {aa) — 2Fe™lag) + 2504 ag) _ I _Zuﬁmgma IATE SP m_w_mML ..~
2. 3Fe{ag) + 2lag) — 2Fe™(ag) + Llag ¥ E&:E b ——————— .
; in & catalysed reaction, 1 I
These two resctions can happen in either crder, 30 the reaction | the homogeneous A ronis used as a catalyst for the Haber progess, which produces ammania, The iren is usually in the form of
¢an ba catalysed by elther an Fe™ or Fe™* salution, catalyzt binds to one of | srmali peflets 1o increase the surface asea of the solid.
r/ h\_ thie reactants and forms “ The overall reactben i
H__<..f an intermediate, This ic L Fe catalyst.
& aften more stable / easier [ Malg) +3H:lg) ——  INHilg) |
2 for the other resctant 1o ) _
g bz m _pz pn-lm react with, 50 the 1 ironis not used up in the reaction - it is # eatalyst. Gas molecules attach (2dsor) to the surface and are :
activation energy is lewer, 1 haid in place as they react, then the products are released [desorbed].
The intermediate then I |
_«.. e farms the products. T T T T =
"REACTION T E
o Progress of reaction ] h}mmm-um“— 121 “_
This is the owerall réaction cocurring: r. d T — : MﬂT Tﬁ.ﬂ.—ﬂg = L E—_ ] I

When using a heterogeneous casalyst, one of the important things to consider i how to macdimise the surfade __

95,0, [ad) + 2MnO(ag) + 18H" ag) = 10CTH{g) + 2 n* () + 8O0
area = the mare active sites there ane, the mone malecules can react simultanegusly and the faster the rate.

2

T 3 L This is also cheager, a8 smaller amaounts of catalyst can be used.
tion is Ity siow because the wo Thits specios acks a5 the catalyst i
ﬁﬁqﬂuﬂbﬁﬂﬂzﬂtﬁ_uﬁ wiher _ oncs it has been formed _d Some catalbysts are broken into pellats or powders, but athers are coated in a thin kyer over a solid suppart _

medium,
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This graph shows b the concentration of My changes

\I - 2 S h - b1 = A T ~ - - (1EH = 3y .
| throughal This data can Be ohialned usin ¥ STy, e | . |
_pﬁenﬁ?imm_m oty o o e ) |_POISONING ————
An autocatalyst is a product of a reaction that then acts 4' Lo wr—— 2 palladium active sites in the Es__...ﬂn oonverters incars, |
a5 a catalyst for that reaction. In this case, itis Mnil+ Hu”h“,_a“_”s. e Cvertime, the active sitas on a heteroge catalyst can and sulfur impurities poison Iron in the Haber process.
that reacts with reactants s soon as itis fosmed: G become blocked by impurities in the reaction mixture, This is

Oaidation state . Non-posoned active el
- called catalyst poisening. ™
B - M of Ma gets M 5 formed
AN + ML + SH* = SMnT 4+ SHD ehanged from _.m and meactian ] Ones bound to an impurity, the active site can no lenger carry »\\ |
Z +2er 4T k- = speads up due | oLt it eatalytie function and, if enough sites are potsoned, the ) i b ._._ f y iy ]
Bath sdation E to awteatalysss { catalyst will become inaffective or completaly inactive. fl
i 5 - _ andreduction | = +  Asaresult the catalyst will need to be replaced regulasty, which « |
IR & G304t = 2™ 4+ 500, ae happening g Rosaetion sloves can be very expensive. Catalytic convertars contain platinum, TR F——
.\q = dewn agadn as palladium and rhodium, which are all precious metals, :
s Mnd t izoni if ;i
_ M s i pasitively charged AL TR ou i| » Poisoning can be prevented by purifying the reactants before
| 50 tha twa reaciants atiract Catalystis sefermed | using them.
each other and the resciicn | )
_ happens much Easter _r..r Time / 5 S [ = - = = - — - — ———
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