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2854 Mark Scheme January 2003 2854 Mark Scheme January 2003
Question [Expected Answers Marks xpected Answers [Marks
2ai +3 Allow 3+ here but mark “s™ and check at 3bii 1 3al Two FROM . 2
2aii O-H polar {or partial charges showny,{1) H* formed (1) 2 uﬁmmm%oum“mﬁmm__w_ﬁmhwmmsomw\.m,ﬁw_mm _%uﬂﬂ Jﬂs.mm: atoms of nitrogen/much energy to
2bi in equiiibrivm/ partial dissociationfionisation 1 3ail TWO FROM
2bii Kg =[H"] [H.BO, WH.BO,] top(1); bottom (1) missing [ | scores max 1 2 to reptace nifrogen removed;
2b i nitragen is plant nutrient,
[F*]= ¥(KalHgBOR(1) = 7.6 x 1076 (1)pH = 5.1 (1) acospt ' ifworking shown _| e arn colibls fomiTTough roots:
i nitcogen supplied in fertilizers/stored in sofl
2biv Iwmmmwe v zm_mzzﬁ, ~» NaHyBO3 (or jons) (8a) + HaO(!) 3 i
reactants and products;(1) balancing;(1) state symbals (provided water formed) (1 .
Accept equations forming other salts. P AN 3bi another product formed by the {rnain) reaction
2¢i pH B.5 gives [H*1=3.16 x 1079 ;(1} 4 3bii (1) —3:(1) +2;(1) (max 2 If signs after numbers and "s” recorded in 2 a (i)
then either:
' 3
" 58x 1010 0 c catalyst
3.16x1079 ad M, values of Ny {28} and N3 (17) stated or used correctly/ 1000/28 = 35.7;(1)
= 0.184:(1) . Ratio 4/5 stated or used correctly;(1)
U i 4/5 x 1/28 x 17 = 0.49 (kg) (1) {0.61/607 (no4/5) scares two without working)

Allow 2/3 sf (486). If >3 sf mark “sF and see 4b{v)

Thus 0.018 mol of HaBO3~ must be added. (1) )
dei molecules move faster/more KE {1);
more collisions; AW with m:méw greater than activation enthalpy/energy/successful
collisions (AW);(1) therefare faster (1}

or [salf] =K, x facid}/[H'T (1)
=5.8x 107 x 0.1/3.16 x 10°% {1) subsumes last mark

=0.018 (1) QWG 2 sentences, logicat, correct use of terms collisions and activation

enthalpy/energy (1)

2cli acid/alkali in eye causes damagefirritation/harm (1); 3 3eii Endothermic;(1) increased temperature moves equiliorium position o right/ favours
endothermic reaction;{1) because opposes change (AWY;(1} more product (1)

buffers maintain pH/ neutralise (1); ecf from exothermic or equilibirum moving wrong way.

in presence of (smail amounts of) acid/alkalifatinear 8.5/meutral pH/same pH as eye/

natural pH (1) 3f . {effect of pressure depends on) difference in na. of moles (of gas) on each side of

equation (AW);(1)_this is small/ 11 molecules to 10.(1)

&3

2 ciii Indication that acid is H/alkall is OH- {1);
H (1) 5 3gi 400 — 500 °C;{1) 25 — 150 atrmy(1) iron (1) 3

{an adding acid) equilibrizm moves to left/ buffer accepts H'for equation (1} 3gi One for each advantage and disadvantage 4

One for each explanation {only when linked to valid advantage/disadvantage)

£ {an adding alkali) equilibrium moves to rightifforms H*to neutralise(AW) (1);

Advantage: low pressureflow temperature ~ cheaper/safer
No need for hydrogen — saves money
Water used — cheaper/safer

Because [HzBO3] and [H2BO37] large, pH remains constant. (1)

QWG SPAG: spelling {allow one error), punctuation and grammar correct.

Disadvantage: Slow reaction (at room temperature) — expensive
Much nitrogen into co-product - waste/ less efficient
NO produced - toxic/expensive to separate
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