[DE THI 10 CHUYEN HOA KHTN — BPHQG HA NOI 2019]

Cau 1: (2,0 diém)

a. Cho dong khi oxi di qua 6ng dung 18,2 gam bot kim loai R d6t nong, thu dugc 23,4
gam hdn hop A gdm R, RO va R20s. Hoa tan hoan toan hdn hop A bang mot luong vira
da dung dich H2SO4 dac, dun nong thu duoc dung dich B va 4,48 lit khi SO (dktc). Co
dic dung dich B, réi 1am lanh, thu duoc 112,77 gam mudi D két tinh véi hiéu suat 90%.
Xéc dinh kim loai R va cong thic mudi D.

b. DP6t chay hoan toan 1,48 gam hop chit hitu co A1 c6 khdi lugng mol 1a 74 g/mol, can
dung vira du 448 ml khi O (dktc), san pham chi gdom CO2 va H20. Xac dinh cong thic
cta A1. Dung cong thtic cau tao hai chat ing véi cong thirc phan tir cia A dé viét
phuong trinh phan &ng véi dung dich NaOH.

Hudéng dan
a. . )
- R ¢6 nhicu hoa tri, hoa tri cao nhat 1a 3 (Fe hoac Cr)

- H = 90%, mp = 112,77 — H = 100% thi mp = -2

=125,3¢g

(Y

2R + 02 —“— 2RO

2R + 1,502 —“-R203

2R + 6H2S04 — R2(S04)3 + 35021 + 6H20

2RO + 4H2S04 — R2(S04)3 + SO21 + 4H20

R203 + 3H2S04 — R2(S04)3 + 3H20

mR +mO = mA 3.0R =2.n0 +2.nS0O,
— 15> m0=23,4-1825n0=0,325" ) >3nR=20,325+2.02  —Cr
5.2¢ 1,05
CTPT D: Cra(SOs)e.nHz0 ¢61 > ™! n =18 C1,(50,),.18H,0
125,3 gam

b.
Goi CTPT cua Az la: CxHyO;

CxH,0; + (X + 0,25y — 0,52)02 —“—5XxCO; + 0,5H20

0.02— 0.02
0,25y — 0,52 =1 x=2 HOC — COOH
Suy ra X+ ) y_ ) 7= X,y,z € N¥ y=2—)Al -
12x +y+16z =74 3 HCOOCOH
7 =

OHC-COOH + NaOH — OHC-COONa + 2 H21
HCOOCOH + 2NaOH — 2HCOONa + H20

Cau 2: (2,0 diém)

Hoa tan hoan toan 49,14 gam kim [oai M vao 1 lit dung dich HNOz 2M, thu dugc dung
dich B va 3,6736 lit khi A (dktc) gom N2O, N2 ¢o ti khoi so véi Ho bang 17,122, Mat
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khac, hoa tan can than 69,712 gam hdn hop D (gom hai k|m loai kiém X, Y & hai chu ki
lién tiép cua bang tuan hoan cac nguyén té héa hoc) vao cde dung 2 lit dung dich HCI.
Sau thi nghiém thu duoc 29,2096 lit khi H> (dktc) va dung dich E. Cho tur tir toan bd
dung dich E vao dung dich B, thu duoc 54,846 gam két tia G (khong c6 khi thoat ra).
Xac dinh cac kim loai M, X, Y va ndng d6 mol cua dung dich HCI da dung.

NN

Hudéng dan

e |ddB—E 5 | G :54,846¢

ol X e TH,:1,304
Y ddE

" o, {T (N 00,064. N 0,1)
—

69,712¢
* Tinh hubng 1: san pham khu
10HNO3 + 8¢ — 8NO3 + N2O1 + 5H20
12HNO; + 10e — 10NO3™ + N21 + 6H,0
— nHNO3 tao kni = 10.nN20 + 12.nN2 = 1,84 < NHNO3 ban aiu nén ddB ¢6 thé c6 mudi
amoni (NH4*) hodac ddB c¢6 HNO3 du.

Kim loai kiém tao khi Hz: v
Na:a [23a+39b=69.712 [a=2
DO — 0,50 >23<M, =272 9673 39, N2 _ |22t 9b=69,712__)a
22 608 K:b  |a+b=2608 b=0,608
2,608 1,304
, khone khi N .
Nhan thay: D{E ide+ddB—>{ | o8 XM hén ddB khong c6 mudi amoni (NH4*)
* Tim M Q
_Be yn=8.0,064+10.0,1
M —n(e) —> M* — xn - M 35 5 7n:0.756 mol
N Mx = 49,14 n

* Tim Cwm cua ddHCI
Zn(NO,). 10,756
aap] 2" N0 +dag{ VeOH
HNO, :0,16 KOH
Nhan thiy: nZn(OH)z < nZn(NOs)2 nén két tua c6 thé bi hoa tan 1 phan hodc chua.
két tua Zn(OH)2 chua bi hoa tan
HNOs + OH" — NOs + H,0
0,16~ 0,16
Zn?* + 20H — Zn(OH)2|
1,108 0,554
(Na,K)* : 2,608
— nOH = 1,268 — ddE{OH :1,268
Cl :u
két tua Zn(OH)2 bi hoa tan 1 phan

— Zn(OH), : 0,554 mol

- {2, 608 =1,268+u

—>u=134 = Caancy = 0,67M (@)
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HNO3; + OH" — NOs3 + H.0
0,16— 0,16
Zn?* + 20H" — Zn(OH)2|
0,756— 1,512 0,756
— nZn(OH)2 bj hoa tan = 0,756 — 0,554 = 0,202
Zn(OH); + 20H" — Zn0,?* + 2H,0
0,202— 0,404

(Na,K)":2,608 2,608 = 2,076
— nOH = 2,076 > ddE{OH":2,076  —Ber ] 2000 = 2070FV () h66M ()
—v=0,532 e
Cl :v ’

Cau 3: (2,0 diém)

Hai hop chat A va B déu thudc loai no, mach ho, A chi chua mot loai nhom chire. B ¢6
cong thire phan tu trung vdi cong thirc don gidn nhat. Khi cho mdi chat A, B vao mot
binh kin riéng r&, chan khong, roi nung néng tGi nhiét dé cao thi mdi chat déu bi phan
hay hét, trong mdi binh sau phan ¢ng chi c6 CO va Hz. Phan tram khéi luong cua hidro
trong mdi chat A, B déu 1a 4,545%. Khi dun nong A tdi nhiét do thich hop thi A bién
thanh C, trong d6 Ma = 2Mc (Ma, Mc 1a khéi luong mol twong tng véi A va C).

a. Xéac dinh cong thirc don gian nhét cia A va B.

b. Dung coéng thirc ciu tao cua ba chit déng phan cia B dé viét phuong trinh phan @ng
véi dung dich NaOH.

c. Biét rang A va C déu phan ung Vol NaHCOs3 tao ra CO». Xac dinh cong thirc phan tu
cua A, viét cong thirc ciu tao va viét phuong trinh phan (ng chuyén A thanh C.

Hudéng dan

a. .

A, B phan huy thu dugc san pham chi ¢6 (CO; H2) nén A, B ¢6 C, H, O.

Gia sit CTPT B c6 n nguyén tt H—> M, S —2on 22 >CTPGN B: C,H,0,
4 545%

b.

3 dong phan cia B: HOC-CH2-COOH; HOC-COOCH;; HCOOCOCH; (anhidrit axit)
HOC-CH2-COOH + NaOH — HOC-CH2-COONa + H20
HOC-COOCH3 + NaOH — HOC-COONa + CH30OH
HCOOCOCH;3; + 2NaOH — HCOONa + CH3COONa + H.0

C.

- A nung dén nhiét do tao C va Ma = 2.Mc

CsHs(COOH)s ——> CsH,COOH + 2CO,1

Cau 4: (2,0 diém)
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HG6n hop X gdm Zn, Na, Na,O va BaO (trong d6 oxi chiém 10,19% khdi lugng X). Hoa
tan hoan toan m gam X vao nudc du, thu dugc dung dich Y va 448 ml khi H» (dktc). Cho
tir tir dén hét 20 ml dung dich H2SO4 3M va HCI 0,5M vao dung dich Y, thu duoc 9,815
gam hdn hop két tia va dung dich Z chi chtra 3,52 gam hdn hop cac mubi clorua va mudi
sunfat trung hoa. Xac dinh gia tri cia m va thanh phan phéan tram khéi luong mdi chat
trong hon hop X.

Hudng dan
TH,:0,02
Na,Na,O .,
X — H,S0,:0,06 [{9,815g [BaSO,;Zn(OH),]
BaO,Zn ddy + -
—_—— HCI:0,01 ddZ:3,52¢g

%0 =10,19%
- 9,815 gam hon hop két tiia nén gdm: BaSO4; Zn(OH)o.
Nhan thay: nBaSO4 = nSO4 = 0,06 — nBaSO4 > 9,815 gam nén nBaSO4 = nBa
Cach 1: Qui doi
— % 5162 =10,19%(23x +137y +16z + 65t)
— e 5sx+2y-2z+2t=0,04

) BaSO, :
Na:x ¢{ WYy — 233y +99u=9,815

. .z2-|Ba: Zn(OH). :
Qui doi Y, n(OH), :u
O:z Na*:x
Zn:t iz Zn* :t—u N — X +2(t-u)=2(0,06-y)+0,01
SO, :0,06—y —328 3 23x +65(t—u)+96(0,06 —y) +35,5.0,01=3,52
Cl :0,01
0.04 Zn: 0,01
X:y: ’ ~ Na
_ Na: — 3a+2b=0,04
u=28"B% 1,005 sm=7.85gvax] o ° { o
99 ‘= 0.01 Na,O:b —55—>b+0,04=0,05
BaO:0,04
Zn :8,28%

‘\

a=0,02 Na:5,86%
- %m
b=0,01 Na20 :7,90%
BaO:77,96%
Ciach 2: Viét PTHH

Na + H.O — NaOH + 2 H21
Na2O + H20O — 2NaOH
BaO + H>O — Ba(OH)>
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Zn:a

. Na:b
Goi mol —nOH =b+2c+2d

Na,O:c

BaO:d

Zn + 20H" — Zn02> + Hat
— nOHg4 =-2a+b+2c+2d

H*+ OH — H20
2H* + Zn02*> — Zn(OH)2|
2H* + Zn(OH)2 — Zn?* + 2H,0
— nZn(OH)24s =a + 0,5b + ¢ +d — 0,065

Na:b+2c 23(b+2c¢)+65(0,065 -0,5b—c—d) +96(0,06 —d) +35,5.0,01 = 3,52
Zn:0,065-0,5b-c—d |—2%£-5233d+99(a+0,5b+c+d-0,065)=9,815
- S0, :0,06-d ~ —P% 516(c+d) =10,19%(65a +23b +62¢ +153d)
C1:0,01 —&—>a+0,5b=0,02
a=0,01 Zn :8,28%
- b:O’02—>m=7,85 gam va %m Na:>5,86% «
c=0,01 Na,0:7,90%
d=0,04 Ba0O:77,96%

Cau 5: (2,0 diém)

Dbt chay hoan toan hdn hop X gom hai hidrocacbon déng ding ké tiép, thu dugc khi
CO: va hoi nudce co ti 1€ mol tuong utng la 11 : 15.

a. Xac dinh cong thirc phan tr va thanh phan phan tram sé mol cua mdi hidrocacbon ¢6
trong hén hop X.

b. Cho X vao mdt binh kin c6 xtc tac thich hop, dun néng dé binh xay ra phan ¢ng tir
mdi phan tir hidrocachon tach mot phan tir Hz vai higu suat bang nhau. Sau phan @ng,
cac chat trong binh (hdn hop Z) déu c6 mach hd va co ti khdi so véi Hz 1a 13,5.

- Xac dinh hiéu suat phan ung tach Ha.

- Cho toan bd Z di cham qua binh dyng dung dich H2SO4 lodng, du dé phan tng hidrat
xay ra hoan toan, thu dugc hdn hop D gdm cac ancol. Lay % D cho tac dung hét véi Na
du, thu dwgc 672 ml khi Hz (dktc). Lay % D cho phan ¢ng hét véi CuO du dun néng, san
pham chi gom Cu, hoi nuéc va hdn hop E gdm andehit va xeton. Toan bd E phan &ng hét
Vv6i luong du AgNO3/ddNHs tao ra 4,212 gam Ag. Xac dinh thanh phan phan trim khdi
luong mdi ancol trong D.

Hudéng dan

a.

Vi nH20 > nCO; nén X gdm 2 ankan dong dang ké tiép

Pé don gian bai toan, gia st nCO2 = 11 — nH,0 = 15 — nAnkan = nH.0 — nCO; = 4
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— CH :u =4 =1 CH, :25%
55 C= "0, :2,75—>{ 2 a{u” %{“ —>%mol{ 2 - 227

nAnkan Hgov 2u+3v=11 = C.H, :75%

b. 14 Y
Gia st s6 mol C2He va CsHg tach Ho lan lugt 1a: ¢ va d (mol)

C,H,——CH, +H, CH,——CH, +H,

c— C c d— d d
du: (1-c¢) (3-d)
Mol = (1—c)+(3—d)+2c+2d = 201+ 443 =05

N 13520 179 [ Ha =500 @

Hiéu sudtnhunhau E _ g = 35

"1 3

* Tinh hqéng hidrat hoa (anken hop nudc tao ancol)
bong nhat dir ki¢n bang cach nhan 2 véi %2 D
C2Hs + H,O —2% 5 CoHsOH

loang

CsHs + H,O —2°+ 5 HO-CH2CH>CHs (ancol bac 1)

loang

CsHs + H2O —22+— CH3-CH(OH)-CHjs (ancol bac 2)
C2Hs0H + CuO —2—CH3CHO + Cu + H,0
HO-CH,CH,CH3 + CuO —2— CH3CH,CHO + Cu + H,0

CHs-CH(OH)-CHs + CuO —“—» CH3COCHs + Cu + H,0

A

M 3, H 10,06
C,H,OH:x
C2H4 +H,0 CHSCHO . X
Z #D C3H70Hbﬁcl Y= Cuo +AgNO
H,o | —&0 5 /C,H,CHO:y —*% 5] Ag:0,078
CHOH, ,:z !
e CH,COCH, : z
— TR 5 x+y+2=0,12 x =0,03 C,H,OH :20,35%
Ta 6y —=e=22% 5y 472=3x  —>4y=0,009—>%m_ {CHOH,  :7.96%
—e=2aC0 50,078 =2x+2y |z=0,081 C,H,OH,, ,:71,68%

Thay vé day tai:
605 N2B Trung Hoa — Nhan Chinh'
Gaén cap 2 Ams, Archimedes, Trung Hoa !
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L6P C: luyén décho céc con 2004 thi 10 chuyén

Hoc 1b/tudn, méi budi 3h.
Hoc theo b¢ “Tham tir ti hon” va “Chinh phuc”
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