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I. Huéng din chun . v e s g
1. Cén b<g§ chim thi Ehém dting nhur Huéng din chim, d4p 4n, thang diém cta B Gido duc va

Ddo tao. , . 3 £
2. Péi v6i cu, ¥ ma thi sinh c6 céch tra 1i khéc so v6i dép 4n nhung ding thi van cho diém toi

da cua cu, y d6 theo thang diém. . o =
3. C4n b chdm thi khong quy trdn diém thanh phin, diém timg cau, diém cia bai thi va téng

diém hai bai thi cta thi sinh.
1. Huémg din cy thé

Ciu I (3,0 diém) ‘ St
HNC (hidro isoxianua) 1a m6t ddng phan ctia HCN. Chit nay dugc tim thiy phb bién

trong mdi trudng gitta cac vi sao. \ ) o .
1. Viét cong thirc cdu tao cia HCN va HNC. Lap luén dé cho biet cac dién tich thuc —0,47e, va

—0,24e, l4n lugt thudc v& nguyén tir N trong phan tir ndo?
2. Cong trinh nghién ctru thyc nghiém cia nhém tic gia Chin Fong Pau vi Warren J. Hehre

(nim 1982) cho biét bién thién ngi ning ciia phan tmg chuyén HCN thanh HNC 12 46,9 kJ-IPol:'
tai nhi¢t 46 100 K. Dya vao dir kién ndy cing cic gia thiét gn ding hop li, tinh hing sb can
bing K (tai 100 K) cho c4n bing:
HCN &=— HNC

3. Trong khéng gian gifta céc vi sao, ngudi ta phét hién ra hai phan img quan trong lién quan
dén sy hinh thinh HNC nhu sau:

[HNCH]" +¢ — HNC +H

[H,NC]" +e —— HNC +H
D& xudt cong thic cdu tao cia [HNCH]" va [H2NCT', tir 46 gidi thich vi sao nguyén tir H bj tich
ra khi hai ion nay nh4n thém electron. Cho rang khong c6 phan tmg trung gian nao khic.
4. Phén tir 2,3-diami‘nomaleonitrin c6 thé duge
tao thanh tir HCN. Béng c4c I3p luén hop Ii dua NC\ /CN

4HCN — e /C:C

theo cAu tric cdc chit trung gian thich hop & ¥ 2 4

va 3 cling céc kién thire vé ‘céu tao phan tir, lién H,N NH,

ket héa hoc, dé xudt co ché tao thanh hep chit g i

trén chi t HCN. 2,3-diaminomaleonitrin
Huéng din chim:

1. Céng thirc cAu tao:
H—C=N: H—N=c(C:

L Gid tri —0,47¢, thudc v& nguyén tit N trong HNC vi N & giita 2 nguyén tr H va C ¢6 d8
4m dién nhd hon nén ca 3 cip electron g0p chung léch nhiéu vé phia N hon (so véi 3 ch;
electron gép chung trong HCN). '
2. Phan ing HCN &= HNC khdng c6 sir bién déi v& sé mol. Tix d6, bién thién entropy 12
khong ddng ke, do vay & nhigt do rit thip thi c6 thé coi TAS = 0. Nhu vay, tir bidu tha

K€, do vg et dC 3 , tr bi€u thirc AG =
AH - TAS cling gia thiét vira dit ra, suy ra AG = AH. &
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; R+ . =
Mt khéc lai ¢6 biéu thitc AH = AU+ AnRT, v6i An= 0 do bién thién Sj mol khi An =,
vi thé AH'= AU. Nhu véy, phén tng HCN = HNC c6 AG =46,9 kJ-mol".
Gia sir AG = AG® = 46,9 kJ'mol ™, khi 4y c6 AG’ =—RTInK. Suy ra:

46,9.10°
K =g 8314100 _ 3’17'10-25

3. Cong thitc cu tao cac chét:
H-N=C: H—N=C~H®
¥
He A £
Electron s& twong tic v6i H' nén khong con obitan tréng, tir d6 phé v lién két cho nhan
nén nguyén tir H dugc tich ra. £ w ad
4. San phim cuéi cing c6 tinh d8i ximg cao, khéng c6 phan img bjc 4 trong thyc t€, nén dé
xuft co ché nhw sau:

Phuong trinh téng quét:
2HCN — CN;H,
2C;N;H, > ...— A
Co ché tdng quét:
HCN &=—CN + H' 1)
HCN —— HNC @)
HNC + H'  — [H,NCJ' G)
CN + [H,NC]" — H N-C-C=N (4)
Co ché chi tiét:

Uy

©
N=C® + : C—NH, N=C  NH, cacben

¢

_H

@
Cha y: C—NH, I3 mét dang cong hu'é’ng cia : C:N\‘H@

NH HaN NH
c:+ :¢{ 2 — " >c=c{ *
NC™ CN NC CN )

Ciau II (3,0 diém)

Butan (M, = 58,13 gmol™), sir dung 1am khi dét d& cung c4p nhiét cho céc muc
dich déan dung, duge nén & 4p sufit cao trong cédc binh‘thép, m5§ binh nhp viy chita 13 kg butan.
Gi4 thiét @bt chay hoan toan 13 kg khf butan trong di€u kién dang 4p bing ¥ (L) khong khi vira
du, & nhiét do 300 K dé dun mot binh nuéc 16n. Luong nhiét sinh ra tir phan émg (& 300 K) mdt
phén 1am néng c4c san phim cta phan tmg (gia thiét chi gm CO(k) va H0(l)) va lugng N; ¢6
trong ¥ (L) khéng khi 1€n 450 K; mét phan lam néng binh dun va nude trong binh; phan con lai
hao phf do birc xa nhiét ra méi trudng xung quanh. Biét lrgng nhiét birc xa ra méi trudmg xung
quanh bang 1/9 lugng nhiét dugc nhan béi binh dun va nude trong binh.

1. Tinh nhiét d6t chdy chuén, AH° (kJ'mol™), ctia khi butan & 300 K. ,
2. Tinh lugng nhiét (theo kJ) ma binh c:Iun va nude trong binh nhén dwoc khi dbt chdy toan bd
lugng butan c6 trong binh thép trong diéu kién d4 cho.
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3. Tinh khéi lugng nude trong binh cé thé dun néng durgc (trong mét 14n dun) tir 27°C dén 75°C

khi 46t chay hét 13 kg khi butan néi trén. Gia thiét, nuéc trong binh bay hoi khéng déng ké trong
diéu kién da cho.

Cho réang:
+ Nhiét hinh thanh ciia céc chét:

Ao (H,0,)=-285,83 kJ-mol™; AH3,(CO,,k)=—393,51 kJ-mol™; A HZ, (C,H,,,K)=—126,14 kJ-mol".
+Nhiét héa hoi ciia nude long: A, HS,, (H,0,1) = 40,5 kJ -mol™.

+ Nhiét dung:

G (H,0,)=75,3 J-mol™ -K™'; C2(H,0,k)= 33,86 J-mol™-K";

C(N,,k)= 28,74 T-mol™-K™; C2(CO, k)= 41,63 J-mol™ -K™';

Cy (binh dun) = 6750 J.K ™.

Coi céc gié trj nhiét dung khéng thay ddi theo nhiét db.
+Khéng khi gdm N, va O; theo ti 1& thé tich twong tmg 134 : 1.

Huémg din chim:
1.
CsHyo + EOz —— 4CO0y + 5H20q)
m(c Hm,k)— AHm(pu) 40,30 (COK) + SA 3 (H.0)) A Hiy C, Hm,k)}
g§ v‘r"P?ﬂ-"“ ) ‘\‘ i P o ',. /

= 223,64 (mol).

£

Vi d6t chay béng khong khi nén ta ¢6 so db phén img:
C.H, &) + h-o (k) + 26N, (k) —TeCe_, 400, () + SH,0() + 26N, (k) 300K

373K

373K

4CO,09+ SH,0(k) + 26N, (k) 450K

Goi lugng nhiét cung cdp duge cho bmh dun nuée va birc xa nhiét khi dét chdy 1 mol
butan 12 AH°. Tir so dd, theo dinh lust Hess:

= AH®= - A Hyy (C,H,oK) - AHY ~ AH? — AH? — AH?® — AH?
= =AHyuo (CHip.k) = 4CP(CO, k).(450-300) —5C2(H,0,).(373-300)
- 5 HE(H o 1) SC3(H,0/k).(450~ 373) 26C°(N2,k) (450-300)

L a0

, A0,
6;'2‘8, 0% 150 2496 9254 (k]‘) l
Nhlet qumg cung cap kh1 dot chay n mol butan:
Q nAH G 2496 92547: (ld)

Do binh dun chi nhén dwoc 90% luong nhiét cung cdp ndy = luong nhiét ma binh dun
nuée nhan duoe khi dbt chdy toan bd lugng butan trong binh la:

Qi = 0,9Qua = 0,9.2496,9254n = 0,9.2496,9254.223 64 = 502,563,688 (kJ). ¥
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3. Goi khéi lugng nuéc dun néng duge 13 m:
m [}
O = [C,?(bin-}} dun :_chr (H,0,)].

A

(348-300)

R 30 ATTCE T ST A s B
S 3

s

502563,688.10° s '

Cau I (3,0 diém S L ,

Pgn nhién)liéu dang dugc dic biét quan tAm nghién ciu vi tiém néng s ‘?""dg trﬁgg
twong lai do ¢6 nhiéu wu diém so v6i pin Galvani hién nay. Déng dign to ra trong pin Olzfsén
img oxi héa nhién liéu (H,, CH;0H, CHy,...) bing O cua khong khi. Uulghem cua pin [a san
sinh dong dién véi hiéu suét cao, céc san phdm oxi héa Ia H;0, CO; thén thién v6i mdi trudng.

Trong pin hidro — oxi, cdc qu4 trinh oxi héa — khir x4y ra nhu sau:

Qua trinh khir x4y ra & catot:

Oy(k) + 2H,0(l) + 4¢ — 40H (dd)

Qué trinh oxi héa x4y ra & anot (trong dung djch KOH):

Hy(k) +20H7(dd) — 2H,0(I) +2e _ L
1. Viét phan (mg tdng cong x4y ra khi pin hidro — oxi hoat d¢ng. Tinh sirc dién déng chudn cita
pin & 25°C.

2. Mt han ché cia pin hidro — oxi 12 strc dién dong chudn giam khi nhiét d6 ting.

a) Giéi thich (bing 1p luéin hojc tinh todn) If do strc dién ddng chuén cia pin gidm khi nhiét 46 ting.
b) G nhiét d6 ndo thi gié tri strc dién d6ng chuln cta pin giam di 10% so véi & 25°C?

3. Tinh khéi lwgng (g) hidro (M, =2,00g'mol™) cin sit dung trong pin nhién ligu dé c6 thé cung
cip mét dién lugng 12 10500 mAh, gia thiét hiéu suét c4c qué trinh déu bang 100%.

Cho biét:

Cu tir A HZ (kJ-mol™) 855 (J-K":mol™)
04(k) 0,00 205,14
H,0(l) —285,83 69,91
OH (dd) -210,41 -10,75
Ha(k) 0,00 130,68
Gia thiét trong khoang nhiét d6 nghién ctru, AH° va $° clia cde cu tir 1a khéng dbi.
Huéng din chim:
1. Phén (g xay ra trong pin:
04(k) + 2H,(k) — 2H,0(1)

Tinh sirc dién dong chuén ciia pin & 25°C.

02(k) + 2Hz(k) — 2H,0(l)
A Hyy = 2A:Hj (H,0,1) - ApH 30 (0,,k) ~2A;Hyp (H, k)

=2(-285,83) - 0- 2.0 = -571,66 (kJ-mol™).
ArS;% = 2‘5'2098 (H,0,1)- S2°98 (0,.k) -2 S;gs (Hzxk)

=2.69,91 - 205,14 - 2.130,68 = —326,68 (J-mol™).

AG =AH’-T.AS=-571,66.10° - (-326,68).T =—474,31.10° (J-mol™).

Mt khéc: ArGf’ = —-nFAE’

pin
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— g —_—474,31.10°

i oy =120V,

2. a)
AG" = AHyy ~T.AS=-571,66.10' - (<326,68)T = ~nFE?, .

—571,66.10° — (=326, 68)T _571,66.10° =326,68T
nF - nF
= Khi nhiét d§ ting thi stic dién dgng ciia pin gidm.
Ghi cha: Hoc sinh ¢6 thé gidi thich theo céch sau d4y “Phan mg thuin tdéa nhiét nén phan tmg
nay cang khdng thusn lgi v& nhiét déng khi nhiét d cang cao”.

= E° =_

pin

b) G nhiét 46 nao thi sirc dién déng ciia pin giam di 10% so v&i & 25°C?

Tai nhiét 9 T, E,;, gidm 10%.

= B 571,66.10° =326, 68T
nkF

Hay r=170,16°C.

3. Tinh khéi Iugng hidro cn sir dung;

10500 mAh = 10,5 Ah = 37800 As.

Tir dinh ludt Faraday, suy ra s6 mol e = 0,3918 (mol).

Khéi luong ciia hidro: 0,1959.2,00 = 0,3917 (g).

=0,9.1,229 = T = 443,16 K

Ciu IV (3,0 diém) . e
Dugc chit Reumicin (R) dugc ding dé didu trj ung budu. R tic dung véi chat kiém B,
tao thanh chét trung gian D va sin phim cubi C theo co ché sau:

k
R+B e—;—) D
-1

B+D —25C

Tién hanh mdt thi nghiém trong diéu kién ddng thai: [B] rét 16n va [B] >> [R], két qua
cho thiy dd thj cia In[R] phy thugc tuyén tinh (45 thj c6 dang dudmg thing) vao thdi gian ¢.
1. Viét phuong trinh phan tmg téng cong dya vao co ché trén, Bac riéng phén ciia R trong phan
tmg tong cdng & didu kién néu trén 12 bao nhidu?
2. Sir dyng sy gan diing ndng d6 dimg, viét biéu thirc dinh luft téc 4% cua phan img téng cdng
theo &y, k-1, k, [B] va [R] trong trudmg hop tong quét véi moi ndng do ciia B va R. Tir d6, viét
biéu thirc dinh lust téc d6 ctia phan tmg cho trudmg hop [B] it Ién, ddng theri [B] >> [R] va riit ra
biéu thitc clia kijng cpng-
3. C6 thé xAc dinh diroc gié tri gin diing cia ky bing céich A0 Kijngegeg & [B] rit l6m, ddng thosi [B] >> [R].
a) Pua ra biéu thirc tinh k; trong trudng hgp nay.
b) Dya vao gid trj thuc nghiém ciia King cong cling c6 thé tinh dugc ti sb ky/k,. Rat ra biéu thirc
tinh ti s8 ky/k-.

Huéng din chim:
1. Viét phuong trinh phan tmg tdng céng dua vao co ché @ cho:
R+2B—C (%

Khi [B] >> [R], sy phu thudc théi gian cia ndng do R tudn theo phuong trinh d(fmg hoc dang / o
tich phén ciia phan tng bic 1: In[R] = In[R], - Keéng cong 1. VAy, bic phan tmg cia R bang 1. /

J

2. Biéu thic dinh lujt téc d9 clia phan img (*) c6 dang: v = king cong [R]
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" A 6i ciing C:
Binh nghia téc 49 phan tng (*) qua bién thién ndng 4 san phém cudi cung

_dic]_ (1)
v=—"=4[DIB]

Ap dung didu ki¢n ndng 86 dimg cho néng d¢ ctia sén phdm trung gian D:

%’i]= k[R][B] - k-[D] - &2[B][D] = 0 )
t
_ _k[R][B] 3)
- (D] k., +k,[B]
Thay (3) vao (1) ta cé:
, = k& BTR] )
k_, +k,[B]
Khi [B] >> [R] (ndng d6 B c6 thé coi 1a khéng ddi), lic d6 v = kg cong[R]
Véi
kk,[B]*
Kibng cong = —2—— ®)
tong cfng k—l + kz['B]
V6i gid trj & lon cia [B] ¢6 thé 1y gin ding:
k1 + ko[B] = ky[B] (6)
rit ra: )
e . kténg cong = Ky (B] Ve (7) '
3.:a) Bi€u thitc tinh ;: i
k= kténg cong /[B] ' ¥ - (
b) Biéu thitc (5) ¢6 thé dugc vidt dusi dang:
k2 py . .
kténg chng = - - kt('mg cong T kténg c0ng_2[B] = kl _2'[B]2
1+ F[B] k, k.,
=1

= kiky= kténg cong - (kl[B]z ) kténg cong[B]) !

Biét k, tinh tix (8), c6 gi4 trj thue nghiém ciia kijng cong, ¢6 thé tinh dugc ti s6 ky/k,.

Ciu V (4,0 diém)
Cho so b chuyén héa nhu hinh bén, @
Céc hop chit Al, A2, A3, Ad, A5 va A6 déu A3 =———— A4
" chira nguyén t6 kim loai A va nguyén té oxi; sb oxi )
" lida clia A tang dn tir +2 dén +7 trong c4c hop chét @((3) ®) @)
tr Al, A2, A3 dén Ad. Hop chit A2 chi gdm 2
nguyén té, phén trdm khéi lugng cia oxj trong A2 Al Q) — A2 ® AS
12 36,78%.
1. Xac dinh céng thitc phan tir cia cdc chét tir Al 10) ®)
dén A6. Viét phuong trinh héa hoc cua céc phan
mg x4y ra trong so dd trén. A6
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2. Trong phong thi nghiém, dung djch ciia A4 thudng duge sir dyng trong cdc phép chuén o
oxi — héa khir. Giai thich (béng cac phwrong trinh héa hoc) tai sao:

a) Khi thyc hién phép chuin d¢ nay, ngudi ta cho dung dich ciia A4 vao buret, chét khir vao
binh tam gidc ma khéng lam nguoc lai.

b) Dung dich ctia A4 dugc bao quan trong céc binh t6i mau,

3. Cho dung dich ctia A4 tac dung véi AgNOs, thu dugc két tia mau 6 X1. Cho BaCl, (vira dit) vao
dung dich bo hda ctia X1, thu duge két tia trng X2 va dung dich ctia X3. Khi cho H2SO4 (lo&ng)
vao dung dich ctia X3, thu duge két tha tring X4 vi dung dich ctia X5. Bun néng dung dich cua Xﬂ5 .
thi thu dugc két tiia A2. Con néu cho A4 tic dung v6i H,SO, dam dic thi thu dirge oxit X6 12 mot
chit oxi héa rét manh. Xéc dinh cong thirc phan tir cdc chét tir X1 dén X6 va viét phuong trinh héa
hoc ciia c4c phan tmg xdy ra trong céc thi nghiém trén. Biét cc hop chét X1, X3, X5 va X6 deu chia
nguyén t6 kim loai A.

Huémg din chim: ) L
1. Hop chét A2 6 2 nguyén t6 gdm nguyén t6 kim loai A va nguyén 6 oxi, Vi the, got cong
thirc clia A2 13 A;0,. Phén trim khéi hrong ciia oxi trong A2 12 36,78% nén phén tram khoi
lugng cla A 12 100% — 36,78% = 63,22%.
Tir 46, ti 18 khdi luong clia oxi va A:
o 26718 s 1375
M, 6322

Véin=4, My =55 (g'mol™), kim loai A 1a Mn.

So 3 phan tmg:
(4) :
K,MnO, KMnO,
(5)
@3 (©) @)
1) ® .
Mn(NO,), MnO, <—— MnSO,
(10) ®
Mn(OH),
Céc phuong trinh héa hoc:
(1) MH(NO3)2 ._.f_._..) MIIOZ + 2N02
) K;MnO, + 2Fe(OH), +2H,0 ——  MnO, + 2Fe(OH); + 2KOH
3) 3Mn0O, +KClO;+6KOH _*_, 2K,MnO, + KCl + 3H,0
4) 2K;MnO4+Cl; ——  2KMnQ, + 2KCl
5 o
®) KMnO; —>  K;MnOj +MnO, + O,
Hoic:
2KMnO; +K;803+2KOH ——  2K;MnOj + K580, + H,0
(6) 2KMnOy +3K,80; +H,0 — 2MnO; + 3K,80,4 + 2KOH .
@) 2KMnO;4 +5K2803 +3H;804 ——  2MnSO, + 6K,S0, + 3H,0
(8) 3MnSO;, + 2KMnQ, + H,O —s  5MnO; + KsSO,4 + 2H,S0,
9) MnSO4+2NaOH Mn(OH); + Na,;SO,
(10) Mn(OH), + H,0, ——  MnO; +2H,;0
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2. Giai thich: . 2+ 2+
a) Néu & KMnO, trong binh tam gi4c, khi chudn d¢ oxi hoa khir s& fao thé?h Iﬂn 7 M p}‘]an
img v6i lugng du MnO; tao thanh két tia kho tan MnOy, gy sai s chuan dd. Phurong trinh

héa hoc ctia phan tmg: X
2MnO; +3Mn** + 2H,0 — SMnO,| +4H

b) Dung dich KMnO, d l4u trong c4c binh séng mau s& bj phan hiy nhanh hon duéi tic dung
cia 4nh sdng:
3x |2KMnOs; — K;MnO4 + MnO; + O,
3K,;MnO, + 2H,0 — 2KMnO, + MnO; + 4KOH
4KMnOy + 2H;0 — 4MnO, + 30; + 4KOH

3. X4c dinh céc chit va viét phuong trinh héa hoc:

ey KMnO, + AgNO; ——3 AgMnO4) + KNO;
(A4) (X1

2) “AgMnO, + BaCl, __5 Ba(MnOs); + AgCl)

(K; cia AgMnO, 12 1,6.107) (X3) (X2)

(K cia AgCl14 1,7.10™9)

MnU,); + H,SO;s —5 2HMnQ, + BaSO4l

(X5) (X4)
C)) 4HMnOy ——5 4MnO, + 30, + 2H,0
(A2)
() 2KMnO, + H,SO, 3¢ —5  K3SO4 + Mn,0; + H,0
(tach nudc cua axit HMnO,) (X6)

Cau VI (4,0 diém)

Gi thiét c6 dung dich A gdm H3PO, ndng 4§ a M va CsHsCOOH 0,030 M. Dung dich
A c6 pH bing 1,56.
1. Tinh a (ghi két qua v6i 3 chit s& sau ddu phay).
2. Tinh d¢ dién li cia CsHsCOOH trong dung dich A.
3. C6 két tia tich ra khéng khi trén 1,00 mL dung dich A véi 2,00 mL dung dich CaCl, 0,066 M?
Giai thich bang tinh to4n. - o
4. Tron 2,00 mL dung dich A véi 3,00 mL dung djch NaOH 0,290 M, thu dugc dung dich B. Thém
tir tir timg giot CaCl, 0,066 M vio 1,00 mL dung djch B cho t6i du. Bing tinh todn cho biét: C6 két
tia téch ra khong? Néu c6, cho biét két tila gdm nhitng chit gi? Gia sir khong c6 sy ddng két tua
(cOng két).
Cho biét: pK,,(H,PO,) = 2,15; 7,21; 12,32; pK, (C;H,COOH) = 4,20; pK,, (H,0) =14,00.

PK(Ca;(PO,),) = 28,92; pK, (CaHPO,) = 6,58.

. Hwéng din chim:
1. Céc cin bang trong dung djch A:
H3PO, == H + H,PO; Ka 6))
H,PO; S H + HpOr Ko )
HPOZ = H  + pol K ®3)
C¢HsCOOH — H =+ CsHsCOO K, 4

+ -1,56
pH, = 1,56 — [CellsCOOH]_[HT]_ 107 - >>1- [CgH5COOH]>>[CHsCOO0"]
[C¢HsCOO] K, 107
Va vi Ka) >> Ky >> K nén can bing (1) quyét dinh pHa, do d6 ndng 46 o dugc tinh theo (1):
H3;PO, = H' + HzPOZ K. @)
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[] a— 10-]'56 ]O'I’56 10-],56
> a=0,135M
2. Xét cn bing:
CeHsCOOH = H' + CsHsCOO™ K, 4
CcH.COO" K -3
Bg dién li ciia C¢HsCOOH 1a: QCGHSCOOH—[ 3 - % 2,29.107.

Ceenscoon K, +[H']
(hay a% = 0,229%)

3. Hé thu duoge sau khi tron: H;PO, 0,045 M; C¢HsCOOH 0,01 M; Ca** 0,044 M.
Vi (1) quyét dinh pH ciia hé nén [H"] dugc tinh theo ( 1):

H;PO, = H* + H,PO; Kai (D
[] 0,045 - x x X
— [H']=[H,PO;] =x=0,0147 (M).

Saudé C._ ,va c durqc tinh 14n lugt theo (2) va (3):

HPOZ
HQPO; = H + HPO?" Ko (2
PO;] s

Clooy = PO 1=K, Bt -k 1072
HPO? = w4+ POF Es' 40

: 0F _
Cpoz = [PO; ]=Ka3.@n;+—;1=2.10 M.

Kiém tra didu kién xut hién két tia:

' v 2_ i a z »
(cHP )3.(CP03_) = (0.0449°.210%) < Kgcqy(po,),) —> khong c6 két tia
Ca3(PO4)2 tach ra,
Tuong ty: CC 2+.C HPO4‘ = 0,044. 107 < Kg(carpo ,) —> khong c6 két tia
CaHPO, tich ra.

4. Sau khi trdn: HyPO, 0,054 M; CsHsCOOH 0,012 M; OH' 0,174 M.
30H +HPO;, - 3H,0 + POF

0,174 0,054

0,012 - 0,054
OH + CsHsCOOH — H,O + CsHsCOO~

0,012 0,012

- - 0,012
Vay thanh phin dung dich B gdm: CsH;COO™ 0,012 M; PO} 0,054 M.

P8i véi PO, vi Kyi>> Kip >> Koy A Vi Koo, >> K.
1V 4 » VI Kp] b2 b3 Va vi Kb] CPOi— Kb CC6H5C00“ do &6
CHP o vaC PO dugc tinh theo cin bang:
POy + H0 = HPO?" + OH Ky
0,054 —x X

X
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— [PO3"]=0,0293 M.
ae o Oz-mpo4]=x 00247MvaC [PO“_]

Xét thir tyr két tia:
- & ¢6 Cay(PO,), két tia:
-28,92
S, 23Ks(cm(:=o4)2 =€/ 10 > =2,41.10°(M).
Ca** (1) 93
(CPO3_) (0,0293)
- Bé ¢6 két tua CaHPO, tich ra :
' Ks(CaHPO4) 107638 -5 '
= =165.107 (M) >C
@) g o247 210 D> Copzeyyy
HPO2~

Véy Cay(PO,); s& két tia trude. Vi thém din timg giot CaCl, 0,066 M vao 1,00 mL dung
dich B cho t6i du, do d6:

3Ca™ + 2P0} — Cas(POs)l
POZ" s& két tua hét, do d6 chi c6 Ca3(POq); két tiia ma CaHPO, khéng téch ra.

HET
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