CHUONG I. CAC PHUONG PHAP GIUP
GIAI NHANH BAI TOAN HOA HOC

“Phuong phép la Thdy cda cac Thay” (Talley Rand)

§1. PHUONG PHAP SO DO BUONG CHEO

Véi hinh thic thi tréc nghiém khach quan, trong éhkhaing thoi gian twong doi ngdn hoc sinh plii
gidi quyét mpt s6 lweng cau i va bai tip kha bn (trongd6 bai @p toan chém vt t7 1¢ khdng nid). Do
db viéc tim ra cac pkmng phap gilp gii nhanh bai toan héadt cé ndt y ngha quan tpng.

Bai toan t¥n lan cac clit véi nhau 1a nét dgng bai hay gp trong chrong trinh héa he phs thong.
Ta co tt# gidi bai tip dzng nay theo nléu cach khac nhau, song cackiigihanh nfat 1a “phwoeng phap
so’ dé dwong chéo”.

Nguyén #c: Tron lan 2 dung dth:

Dung dch 1: c6 kidi lwong my, thé tich Vi, ndngdd C; (C% hdic Gy), khéi luong riéng d.

Dung dch 2: c6 kidi luwong mp, thé tich Vs, ndngdo C, (C, > C,), khdi luong riéng d.

Dung dch thudugc c6 m=m+ mp, V = Vi1 + Vo, nongdod C (G < C < G), khdi luong riéng d.

So d6 dudng chéo va cong tit trong tng Wi mdi truong hop 1a:

a) Béi véi nong ddo % vé khdi luong:

N
S m ¢ Nig-c M 1G-Cl
b) Boi vai nong do mol/lit:
Vl C4—\ |Q_C| i\ V1= IC:Z_Cl (2)
} -1 Vo & X g-gl 2 1GCl
c) boi vaéi khoi lugng riéng:
Vi dl\c( ld-d s Vv, _ ld,—d (3)
v X 1d-d V, |d-d|
2 & ld - d]

Khi sir dung sy @6 duong chéo taan cha y:
*) Chét ran coi nhr dung dch ¢6 C = 100%
*) Dung méi coi ntr dung dch ¢6 C = 0%
*) Khéi luong riéng éa HO la d = 1 g/ml

Sauday la mit s6 vi du s dung phrong phapduong chéo trong tinh toan phaé&dung dch.

Dang 1: Tinh toan pha chdung dch

Vi du 1. Pé thu dugc dung dch HCI 25% én liy my; gam dung @th HCI 45% pha & m; gam dung
dich HCI 15%. T [é miy/m; |a:
A. 12 B. 1.z C. 2 D. 3:1

Huoéng din gidi:
Ap dung cong tiic (1):

= |45— Al _ g)—E:H-)ap an C.

m2 T |15-25] 10 1

Vi du 2. Bé phadugc 500 ml dung ith nréc muwi sinh Ii (C = 0,9%) &n lay V ml dung dch NaCl
3%. GiaticuaV la:
A. 150 B. 214,3 C. 285,7 D. 350

M
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‘ Huwéng din gidi:
Tacé #do: Vi(NaCl) 3_ o [0-09|
0,9
Vy(H,0) 07 X [3-0,9
0,9

: [500= 150(ml) = Dap &n A.
2,1+0,9

Phuong phap nay khong ming hiu ich trong véc pha clé cac dung ¢th ma con ¢ map ding cho
cac tnong hop dac biét hon, nhr pha ngt chdt radn vao dung gth. Khidé phii chuyén nong dé cia chit
ran nguyén chit thanh wng dé twong g Wi lugng chit tan trong dung th.

Vi du 3. Hoa tan 200 gam SOraom gam dung tth SOy 49% tadugc dung dch H,SO, 78,4%.
Gia ti cham la:
A. 133,3 B. 146,9 C.272,2 D. 300,0
Huwdng din gidi:
Phrong trinh plintng: SQ + H,O D - H,SO,
98x100
100 gam S@ 17 - =1225gam HSO,

Nong dé dung dch H,SQ; twong ting: 122,5% o
Goi my, mp lan luot la khoi lvong SQ va dung ¢ch H,SO, 49% én lay. Theo (1) ta co:

m 49- 784| _ 29,4
m__| 84l _ = m,= 441, 508 30qgam)= bap an D.
m, 22,5 784| 44,1 29,4

Diém li tha gia s do dwong chéo 1a5 chs phuwong phap nay con cé éhdingdé tinh nhanh &t qui
cua nhieu dgng bai tip héa lvc khac. Saday ta lin luot xét cac dng bai tip nay.
Dang 2: Bai toan bn hpp 2dong Vi~
Pay la ding bai tip co ban trong plin cau tzo nguyénit.
Vi du 4. Nguyén fr khéi trung binh @a brom 1a 79,319. Brom c6 hdéng vi bén: 22Br va &Br.
Thanh plAn % $ nguyén & caa $iBr la:
A. 84,05 B. 81,02 C. 18,98 D. 15,95
Huéng din gidi:
Ta c6 & d6 duong chéo:
81
Br (M=81 -79 =
3Br M8 . 79:319-79=0,319
A=79,319
7eBr (M=79) ™ 81-79,319=1,681

%5Br_ 0819 o pp _ 0319
35

= B9 omp = 9% Br= 1509% = Pap an D.
%7°Br 1681 168% 0319 ® P

Dang 3: Tinh  I¢ thé tich hon hpp 2 khi 7 o ‘
. Viqdu 5. M6t hon hgpNgﬁm O, O3 ¢ diéeu kién tiéu chidn c6 i khoi doi vai hidro la 18. Thanh pin %
ve thé tich aia G; trong on hop la:
A. 15% B. 25% C. 35% D. 45%
Huwéng din gidi:
Ap dung sy dd duong chéo:

V. M=48_ . |32- 36|
s > M = 18.2 =36
Vo, M= 32 X |48 - 36|
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Vv
A YA -Bilmloo%- 29% = Dap an B.

=
Vo, 123

Vi du 6. Can tron 2 the tich metan §i mot thé tich dong dang X aia metandé thu dugc hon hop khi
c6 ti khoi hoi so Wi hidro bang 15. X la:

A. CgHs B. CsHc C. CsHys D. CeHia
‘ Huwdng din gidi:
Ta c6 & do duong chéo:
V(:H4 M= 16\7 7 IM2 - 30|
P M =15.2 =30
VMz M2 = M2 ~~ |16 - 30|
Vow, _ IM, -30] = |M -30]=28=M,;=58=14n+2=58>n=4
Vi, 14 1

Dang 4: Tinh thanh pln hon hpp mwi trong phin ing giza don bazr vada axit
Dang bai tip nay co th gidi dé dang king phrong phap thong tirong (viet phirong trinh phin ing,
dat an). Tuy nhién éng c6 tl# nhanh chéng tim rac qui bang cach 8 dung $r do dwrong chéo.

Vi du 7. Thém 250 ml dungidh NaOH 2M vao 200 ml dungah H:PO, 1,5M. Muji tao thanh va

khéi luong trong ang la:
A. 14,2 gam NgHPOy; 32,8 gam NP Oy B. 28,4 gam NgHPQ,; 16,4 gam NgPOy
C.12,0 gam NabPQ,; 28,4 gam NgHPO, D. 24,0 gam NabkPQ,; 14,2 gam NgHPO,

Huwéng din gidi:

U‘I

Co: 1 Miaor = 02525 5 1.1 ra Bn hop 2 mii: NaH,PQs, NaHPO,
Nupo, 0,215 3

So d6 duong chéo:

NaHPO, (=2 . - |1 543%
-
NaHPO, (= 1) S~ |2- 545%

ny 2
aHPO, _ _ . _ _
~h. 17 Narpg = 2MNarpo,-M& Niarpg + Narpo, = Nipo, = 0:3(mol)

n NaH,PO,
nNe&HPOA = 012(m0|) maZHpq = 0,2.142 28,4(9)
MNareo, = 0,1(Mol) Manpo, = 0,1.126:12,0(9)

Dang 5: Bai toan on hpp 2 chit vé @ cia 2 kim lai ¢6 clng tinh chit hoa tve

Vi du 8. Hoa tan 3,164 gamoh hop 2 mwi CaCQ va BaCQ bing dung éch HCI dr, thudugc 448
ml khi CG; (dktc). Thanh pan % $ mol aia BaCQ trong ton hop la:
A. 50% B. 55% C. 60% D. 65%

Huwoéng din gidi:

= bap an C.

0 448 — 3,164 _
n =0,02mol)=M =——=1582
" 224 Amol)= 0,02 8
Ap dung % d6 dudng chéo:
BaCOyM;= 197} __ - |100-158,2| = 58,2

M=1582
CaCQ(M, = 100) BN |197 - 158,2| = 38,8

_|
Qv
r~+
Q_)/
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58,2

— 2% 100%= 60% = Dap &n C.
58,2+38,8

= YoNg,cq =

Dgng 6: Bai toan twn 2 quing aia cung gt kim lazi )

bay la mt dang bai ma @u giai theo cach thong thong l1a kha dai dong, pke tap. Tuy nhién éu sz
dung s do duong chéo thi vic tim ra Kt qui tré néndon gian va nhanh chéngadm nhieu. ’

beé co the ap ding dwoc s do duong cheéo, ta coi cac gag nhr mot “dung dich” ma “chat tan” la
kim logi dang xét, va “vng d¢” cua “chat tan” chinh la ham#ong % \é khoi luong aia kim lazi trong
quang.

Vidu 9. A la quing hematit cia 60% FgOs. B la quing manhetit cha 69,6% FeOs. Tron my tin
guang A vi my tan quing B thudugc quang C, maiwr 1 tan quang C c6 tie dicu cke dugc 0,5 in gang
chira 4% cacbon. iTlé¢ my/m; la:

A. 5/2 B. 4/3 C.3/4 D. 2/5
’ ’ i Huwéng din gidi:
SO kg Fe co trong 1ah cia moi quang la:

60 12
+) Quin Ach’xa:—ELOO(]i=42 ki
) Quing 100 160 0kg)

+) Quing B chra: 696 ElOOOGlﬁ3 = 504(kg)
10C 232

+) Quing C chira: 500x (1—130) = 480(kg)

So d6 duong chéo:

ma 420 504 - 480| = 24
48<
mg 504 1420 - 480| = 60
3ﬂ:%233 béap an D.
m, 60 5

&)*** EQ)*** &)*** EQ)*** &)*** EQ)*** &)*** EQ)*** &)(%*** %*** (%*** %*** (%*** %*** (%*** %*** 3

§2. PHUONG PHAP BAO TOAN KHOI LUONG

_Ap dung dinh luat bao toan kidi lwong GLBTKL): “ Téng khdi lugng cac clét tham gia phin sing
bang tang khaoi luwgng cac gn pham” gilp ta gii bai toan héa éc mot cdchdon gian, nhanh chéng.
_Vidu 10.Hdn hop A gom 0,1 mol etylenglicol va 0,2 mol &hX. D¢ dot chay hoan toandm hop A
can 21,28 lit Q (dktc) va thudugc 35,2 gam C@va 19,8 gam kD. Tinh kibi lugng phan X (biét X
chi chra C, H, O).
Huwdng din gidi:
Ta c6 céc ptong trinh ptan tng chay:
2CHgO, + 50, M - 4CQ, + 6H,0
X+Oz M - COZ+H20
Ap dungBLBTKL:  mq+ my o+ My = Mo+ My o= M= Mg, + mHzo_(mczHﬁo2 +m02)

= = 352 19,8—(0,1><62+ 2212’24853%: 18,4gam)

Khéi lugng phant caa X: M, :%‘: 92(g/mol).
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Vi du 11.Hoa tan hoan toan 3,34 gadnhhop hai mwi cacbonat kim lei hda ti Il va hoa ti 11l bang
dung dch HCI dr ta thuduoc dung dch A va 0,896 lit khi bay ratktc). Tinh kibi lugng mubi cé trong
dung dch A.

Huwdng din gidi:
Goi 2 mui cachonat 1a: XC@va Y,»(COs)s. Cac plrong trinh plin tng xay ra:

XCOs3+ 2HCI M - XCly + H,O + CG 1 (1)
Y (COs)3+ 6HCI [0 - 2YCls + 3H,0 + 3CQ 1 ()
S6 mol khi CQ bay ra:n,, :%946: 004(moy R,= 2, = ® 004 0,08(mol)

Ap dung DLBTKL: (Mico, + My, oy, I Mici = Moo, + My o +M
= M = (mxco3 + My, co,, )+ My = (mco2 + mHzO)
=  WJF 334 008 365 (004 18 004 44 3,78§gam).

Vi du 12.Khir m gam tbn hogp A gom cac oxit CuO, FeO, E8, va FeOs bing khi CO¢ nhigt do
cao, ngoi ta thudugc 40 gam Bn hop chit ran X va 13,2 gam khi COTim gia ti caam.

mugi

Huwéng din gidi:
Phan tich: véi bai toan nay, Bu gidi theo cach théng thing, trc dat so mol aia cac oxit éin Lot 1a X,
y, z, t thi c6 @t khé khin 1a ta khong th thiét lap du 4 phrong trinhdé gidi ra dupc cacan. Mat khac,
ching ta éng khong kit lirong COdA cho COdi dé khir hét cac oxit ¢ kim lazi hay khongDo la chra
ké dén hiéu suit cia phin ung ding la nyt van dé gay ra nting khé kbin! Nmng neu chung ta dung
phuweng phap kio toan khvi lweng ¢ gidp lazi bé diroc nhiing kho kian trén va véc tim ra gia t¢ ciam
tré nén et sirc don gian.

Cac phrong trinh pkin ing co thé xay ra:

3Fe0; + CO M - 2Fe0,+ CO (1)
Fe;O, + CO [ - 3FeO + CQ 2)
FeO + COM - Fe +CQ 3)
CuO + COIM - Cu+CQ (4)
13,2

Ta €0: Neo oy =Neo, = o 03(mo my., = 2803 8,4gam)

Khéi lugng chit ran: m = 40 (gam)
Ap dung DLBTKL: m, + My, = M+ My= m, =m, + Mco, ~ Meopy

= m m= 40 132 84 448gam).
Vi du 13.Thuy phan hoan toan 14,8 gardrhhyp 2 esteion chrc ladong phan éa nhau thy cin vira
du 200 ml dung gth NaOH 1M, thutwgc m gam Bn hop 2 mwi va 7,8 gam bn hop 2 rou. Timm.
Huwéng din gidi:

Goi cong thic chung éa 2 este 1&:RCOCR!

Phrong trinh plan ang xay ra; RCOCR* NaOHL — RCOONa+ ROH

Theo bai ra ta co: o= G21 02(mel) m,= 40G2 §gam)

Ap dung PLBTKL: m_ o+ Moy = M+ M = m =m____ +Mo,—M

RCOONa RCOONa ' RCOCR' ROH

= m m..= 148 & 7,8 1¥gam).

&)*** w*** &)*** w*** &)*** w*** &)*** w*** &)%*** (%*** %*** (%*** %*** (%*** %*** (%*** o3

M
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§3. PHUONG PHAP TANG GIAM KHOI LUONG

Nguyén tic aia phwong phap: Dira vao & tang giim ki luong (TGKL) khi chugn tr 1 mol clit A
thanh 1 hdc nhiéu mol chit B (c6 ti¥ qua cac giaifogn trung gian) ta d dang tinhdwroc $ mol aia cac
chdt haic ngroc lai.

Ching han:

a) Xét phanung: MCGQ; + 2HCI [ - MCIl, + CO + + HO
Theo ptn tng nay thi khi chudn tr 1 mol MCQ [0 — 1 mol MCh, khéi luong on hop ting thém
71 — 60 = 11 gam va c6 1 mol €@uoc giai phong. Nhr vay, khi biét lugng mubi tang ta co th tinh
dugc $ mol CQ sinh ra héc ngroc lai.

b) Xét phan itng: RCOOR’ + NaOHI - RCOONa + R'OH
Ctr 1 mol este RCOOR’ chidyp thanh 1 mol méi RCOONa, kidi lwong ting (haic giam) |23 — R’| gam
va tiéu tn hét 1 mol NaOH, sinh ra 1 mol R'OH. Nhvay, néu biét khdi luong aia este pin ang va
khéi lugng mui tao thanh, ta @dang tinhtuoc £ mol cia NaOH va R’OH hac ngroc lai.

C6 the néi hai phwrong phap bdo toan khvi luweng” va “tang giam khoi lweng” 1a 2 “anh em sinh
d6i”, vi mot bai toan Au giai dugc bing phrong phap nay thiing co té giai dugc bing phrong phéap
kia. Tuy nhién, tuyitng bai §p ma plwong phap nay hay plong phap kia laru viét hon.

Vi du 14.Giai lai vi du 12 king phrong phap ing giam khoi luong.

Huéng ddn gidi:
Céc phlrong trinh plin tng xay ra:
XCOz+ 2HCI M - XClp + HO + CQy 1 )
Y,(COs)3+ 6HCI [T - 2YCl3 + 3H,0 + 3CQ ¢ (2)
S6 mol khi CQ bay ra:n,, = 022946 004(mol)

Theo (1), (2): khi chudn tir mudi cacbonat— mudi clorua, & 1 mol CQ sinh ra, kibi luong Hn hop
muoi tang thém 71 — 60 = 11 gamaykhoi Iucng n hop mubi tang lén la:Am = 0,04.11 = 0,44 gam.
Khéi lugng aia mui trong dung ¢ch: m_ . = 3,34 + 0,44 = 3,78 (gam).

Vi du 15.Giai lai vi du 13 bing phrong phapang gam khoi luong.
Huwoéng din gidi:
Céc phrong trinh plnang co thé xay ra:

3Fe0; + CO M - 2Fe0s+ CO 1)
FeOs+ CO M - 3FeO + CO (2)
FeO + CO[D - Fe +CQ (3)
CuO +COM - Cu+CQ (4)

. 13,2
Ta €0: Neg oy = Neo, =ﬂ = 03(mor my,, = 2803 8,4gam)

Khdi lwgng cHit ran: m = 40 (gam)

Theo (1), (2), (3), (4):ic 1 mol CO phn tng M - 1 mol CQ, khdi lugng MBn hop A giam la:
Am =1 x (44 — 28) = 16 gam.aY khdi lwong Hn hop A d& ki giam la: 16 x 0,3 = 4,8 (gam)

Khéi lwong aia on hop A bandau la: m = 40 + 4,8 = 44,8 (gam).

Vi du 16.Nhiing not I nhém vao 200 ml dungah CuSQ, dén khi dung dch mit mau xanhdy 14
nhém ra can #y ning fon so \6i bandau la 1,38 gam. Xadinh rong d6 cua dung ich CuSQ da dung.

Huwéng din gidi:
Phrong trinh plnang xay ra: 2Al + 3CuSQ [ - Aly(SOQy)3 + 3Cul *
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Theo (*): ar 2 mol Al phan @ng Ft véi 3 mol CuSQ, sinh ra 3 mol Cu, K lvong thanh nhéming
[én: Am = 3.64 — 2.27 = 138 (gam).
1,38

Vay so mol CuSQ da tham gia pin ing la: ne,, :1,_38 [03= 0,03(mol)

Nong do ciaa dung dch CuSQ: C,, %023 0,15(M).

_ Cha y: Khi nhiing thanh kim kg A vao dung tth mui cua kim lazi B (kém hat dong hon A). Sau khi
lay thanh kim lai A ra, khvi luong thanh kim lai A bandau < thaydoi do:
1) M¢ét lugng A b tan vao dung @h
2) Mt luong B tr dung dch duoc giai phong, bam vao thanh kimdioA )
3) Tinh khi luong ting (hay gém) aia thanh A phi dva vao plvong trinh phin iing a: thé.
Vi du 17.Cho 11 gam &n hop 3 axitdon chic thuwpe cung qa)déng dang tac dng hoan toandi kim
loai Na dr, thuduoc 2,24 lit khi H (dktc). Tinh ki lugng mwbi hiru oo tao thanh.
Huwéng din gidi:
£ ] . 2,24
S6 mol khi H; tao thanh:n,, =—— = 0,1(mol)
2 224
Goi cdng thirc chung éa 3 axitdon chrc 1a; REOOH Phrong trinh plan ang xay ra:
2RCOOH 2NdTl » 2RCOONa+H, - (*)
Theo (*): ar 2 mol RCOOH phintng [0 — 2 mol RCOONa va 1 mol b khéi lugng mubi tang 1&n
so Wi khéi luong cia axit la:Am = 2.[(R 44 23} (R+ 45)F 44gam)
Khoi lugng mubi hiru ao l6n hon axit 1a: m = 44.0,1 = 4,4 (gam)
Vay, khoi lvgng mubi hiru oo tao thanh la: 11 + 4,4 = 15,4 (gam).

&)*** &)*** &)*** EQ)*** &)*** EQ)*** &)*** w*** &)%*** (%*** (%*** (%*** (%*** (%*** (%*** (%*** 3

§4. PHUONG PHAP BAO TOAN NGUYEN T8

Nguyeén tic chung aia phwong phéap nay la ga vaodinh lugt bdo toan nguyénd (BTNT): “Trong
cac phin ing héa lac thong tlrong, cac nguyemtluondwac hio toan”.

Diéu nay cé ngta la: Téng $ mol nguyén:t ciia mjt nguy@nd X hit Ki trréc va sau phin zng 1a ludn
bang nhau.

Vi du 18.Hdn hop chat rin A gom 0,1 mol FgOs va 0,1 mol Fg0,. Hoa tan hoan toan Aibg dung
djch HCI dr, thuduoc dung dch B. 'Cho NaOH d végo B, thuduoc két tua C. loc lay két taa, nra sach
rdi dem nung trong khong kidén khdi luong khéngddi thu dugc m gam clat ran D. Tinhm.

Huwoéng din gidi:
Cac plin rng héa lac xay ra:
FeOs + 6HCI I . 2FeCh + 3H,0 1)
FesO, + 8HCI I - FeCh + 2FeC} + 4H,0 2)
NaOH + HCI M - NaCl + O 3)
2NaOH + FeCGl I —» 2NaCl + Fe(OHy ¢ 4)
3NaOH + FeQ M - 3NaCl + Fe(OHy ¢ (5)
AFe(OH) + 2H,0 + O, O - 4Fe(OH) (6)
2Fe(OH) O - FeO; + 3H,0 (7
) \ , ... Feg :O,Jmol} ;
Theo céac ptiong trinh ptin irng ta co6 s do: = FeO, (ran D)
FeQ :0,dmol

_|
Qv
r~+
Q_)/
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Ap dungdinh Iuat bio toan nguyéndtddi véi Fe: Y Ryongo = 0,1.2 0,1.3= 0,5(mol)
=Ny 0—25— 0,25mel} p= 0,25.168 4Qgam).

i Vi du 19.Tién hanh crackinky nhiet d6 cao 5,8 gam butan. Sawnthoi gian‘thl{duqc hon hop kh!' X
gom CHs, CHe, CoHa, CsHe va GH1o. DOt chay hoan toan X trong khi oxirdroi dan toan b sin pram
sinh ra qua binliung H;SO, diac. Tinhdo tang khoi lugng aia binh HSO, dac.

Huéng din gidi:
Céc & do phan iing xay ra:

C4H10 O ﬁ‘cﬁ’lﬂh—» CH4 + C3H6 (1)
CsHiyg O fractrr CoHg + CHg (2)
CH, Of - CO, + 2H,0 3)
CoHs O = 2COp + 2H,0 (4)
CoHe O = 2CQy + 3H,0 (5)
CsHe O = 3CO, + 3H0 (6)
CsHio O - 4CO, + 5HO (7)

Do ting khdi lvong aia binh HSQ; dic chinh laéng khbi luong HO sinh ra trong pin ttng dét chay
hén hop X.

Theo bai ra ta con,,, :2’88 = 0,1(mol)

Tu phmng trinh phin L’rng, co: H(butan bantiu) M- H (nu6e) va GCHyp M - 10H M - 5H,0
Ap dungdinh Itat BTNT d6i voi hidro: > nyn =D N0 =10 X 0,1 = 1 (mol)

= nHzo:;: 0,5(meA m Mo, = 18.0,5 Agam).

Vi du 20.Hdn hop khi A gom mot ankan, mt anken, mt ankin va hiro. Chia A thanh 2 gin c6 tté
tich king nhau éi tién hanh 2 thi ngkim sau:

Phin 1: demdét chay hoan toansirdan sin phim chay én luot qua binh Idung H,SOy dic, binh 2
dung nuge voi trong dr. Sau panang can thy khoi luong binh 14ng 9,9 gam, binh 2mg 13,2 gam.

Phin 2: din tir tir quadng dung bt Ni nung néng thutugc hon hop khi B. Sic khi B qua binkiung
nudc vai trong dr, thay khdi lrgng binh mdc véi trong ingm gam. Tim gia rcaam.

Huwéng din gidi:

Phan tich: Vi 2 phin c6 ti¥ tich hing nhau nén thanh ph cia ching la niy nhau. Va én phim dot
chay aia 2 phin 1a hoan toan ging nhaulO day, viéc din phin 2 qua Iat Ni, nung néng@ - hén hop
B, saud6 msi demdot chay B chla mgt birgc gay nhéu, khign ching ta bréi ma thdi, vi thanh pin cac
nguyéné ciua B va plan 2 1a hoan toan gng nhau. Chinh vidy, ki luong binh méc véi trong &ing ¢
thi nghiém 2 chinh bng tng khi lueng aia nrgc va CQ sinh ra trong thi nglgim 1!

Vay: m =AMpinh 1+ AMpinp 2= 9,9 + 13,2 = 23,1 (gam).

&)*** w*** &)*** w*** &)*** w*** &)*** w*** &)%*** (%*** %*** (%*** %*** (%*** %*** (%*** o3

§5. PHUONG PHAP BAO TOAN ELECTRON

Nguyén tic aia phwong phap: “Khi c6 nhiéu chit oxi hoa hdc chit khi trong hon hpp phin iing
(nhiéu phun ing haic phin #ng qua nhéu giai dogn) thi vng $ mol electron ma cac phag thit khi
cho phii bang vng $ mol electron ma cac éhoxi héa nkin”. Pay chinh 1a fi dung @iadinh luit bao
toan electron trong @ tng oxi hoa — kh.

M
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biéu quan tong nhit khi &p ding phrong phap nayi6 1a viéc phii nhan dinh dlng tang thaidau va
trang thai cwi cua cac cht oxi héa va cac dh khir, nhieu khi khéng éan quan tamién viéc can ling
phan ttng héa lc xay ra. ) .
Phrong phap naytac biét li thadoi vaoi cac bai todn ph bién luan nhieu treong hop xay ra.
Vi du 21.Hoa tan hoan toan 19,2 gam kimild1 trong dung éch HNG; du thu duoc 8,96 lit (iktc)
hén hop khi gom NO, va NO cé it lé thé tich 3:1. Xaatinh kim laai M.
Huwéng din gidi:

S6 mol aia on hop khi: n,,, = 2292— 0,4(mol)

VIl Mg o= 3B Ny, N =31=ny,, —Z’DO4=O3(moI) Nyo = 411[[)4—01(mol)

0 +n
Goi n la héa tr cia M. Qua trinh nliong electron: M—nel - M (2)

19,2

S6 mol electron nbong 1a: Y’ N, e = v “ZZh(mol)  (*)

+4 +2

Qua trinh nhn electron: 4N+ 6el] - 3N+ N 2
Tong $ mol electron nn 1a: Z Nonan = 6 01=06(mol)  (**)

Ap dung dinh Iuat bio toan electron, ta ¢ N, g = . Nenan = %’Zmn: 0,6= M=32n
= n=2; M =64. \dy kim loai M |a dong (Mcy = 64).
Vi du 22.Hoa tan hoan toan 11,2 gam Fe vao HN®, thudugc dung dch A va 6,72 lit Bn hop khi
B gom NO va nét khi X, wi ti I¢ thé tich 1a 1:1. Xadinh khi X.
Huwdng din gidi:

S6 mol aia hon hop khi B: ng 227i= 0,3(moB> Ry = n = 0,15mol)

0 +3
Qua trinh nlxong electron: Fell - Fe+3e 1)

S6 mol electron nhong la: Znenmng = 1;62D3= 0,6(mol) (*)

+5 +2
Qua trinh nhAn electron éa NO: N+ 3elll -~ N (2)
S mol electron do NO rim la: Dnonnany = & 015= 045(mol)  (**)

Ap dung dinh luat bao toan electron, ta cci M nhimg = z Moo = z N nuing = Nouonhan T Ne (xahan)
= Qthén) _z Q\hu’dng QNOnhan) = 0’6 014& 0715(m0|)

+(5-n)

r +5
Goi n la © electron ma X ndn. Tacé: N+ nellD - N 3)
015 ax .
=———=1.TudosuyraXlaNQ

015 y Q

Vidu 23.Dé m gam phoi baods A ngoai khong khi sau b thoi gian bén thanh Bn hop B c6 kibi
lugng 12 gam §m Fe va cac pxit FeO, 5@4,’ FeOs. Cho B tac dng hoan toan & axit nitric du thay
giai phong ra 2,24 lit khi duy AhNO. Tinh kloi lugng m @ia A?

Huwong din gidi:

So d6 cac bén ddi xay ra: Fe

FeO [ dd HNG;

Fe——— B Fe,0 NO
ma gam 12 gam Fe204 2,24 it (dktc)
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0 +3
Qua trinh nbong electron: Felll - Fe+3e (2)
S6 mol electron nbong 12: >" N,y eng =5—r2 [B(mol) (*)

Cac qué trinh rim electron:
+) Tusit [0 - oxitt QG +4elD - 202 (2)

Sb electron do @nhan la: n, (0, nhan) 1232m 4= 12;“ (mol)

+2

+) T oxit [0 — mubi Fe*": N+ 3el] - N (3)
S6 electron do N i l&: Qe = ¥ 01= 03(mol)

= Tong 9 electron nan la: Y 'n, .. = 128 M10,3mol) ()

Ap dungdinh Iuit bio toan electron ta ¢ N, g = O Nenpan = 3% % = 128 g

+0,3
= m = 10,08 (gam).

&)*** w*** &)*** w*** &)*** w*** &)*** w*** &)%*** (%*** %*** (%*** %*** (%*** %*** (%*** o3

§6. PHUONG PHAP BAO TOAN DIEN TiCH

Nguyén tic aia phwong phap: “Trong mgt dung dch réu tn tai d‘ong thoi cac ion drong va am thi
theodinh luit bao toandién tich: bng & dién tich drong tnng ng 9 dién tich am”.
Pay chinh 1a ¢ s dé thiét 1ap phrong trinh béu dién méi lién hé gitta cac ion trong dungich.

Vi du 24.Két qua xacdinh ong dé mol/lit caa ¢ac ion trong Bt dung dch nhr sau:
lon: Na* ca* NO, Cl” HCO,
S6 mol: 0,05 0,01 0,01 0,04 0,025
Hoi két qua d6 ding hay sai? ai sao?
Huéng din gidi:
Tong $ dién tich drong: 0,05 + 2.0,01 = 0,07 (mol)
Tong  dién tich &m: 0,01 + 0,04 + 0,025 = 0,075 (mol)
Ta thiy tong $ dién tich drong# tong $ dién tich Am= két qua xacdinh trén 1a sai!
Vi du 25.Lap biéu thic lién 18 gitra a, b, ¢, d trong dungiah chra a mol N4 b mol C&", ¢ mol
HCO; vad mol C| .
Huwéng din gidi:
Ap dungdinh Iuat bao toandién tich, ta cé: a + 2b = ¢ + d.

&)*** &)*** &)*** w*** &)*** w*** &)*** w*** &)%*** (%*** %*** (%*** %*** (%*** %*** (%*** o3

§7. PHUONG PHAP KHOI LUONG MOL TRUNG BINH
Khéi lwong mol trung binh (KLMTB) ¢a mbt hdn hop 1a khbi lwong aza mdt 1 mol Bn hop d6:

—m Z Min Trongd6:  +) mmla ng $ gam @a Hn hop
M = nhh= = +) ' 12 g $ mol cza FBn hop
hh Zni +) M; la khbi lugng mol dia chit thir i trong Fon hop
i +) ny 1a $ mol cia chit ther i trong Bn hop
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Chl.,l y: +) M min<|vI <Mmax
+) Néu hdn hop gom 2 chit c6 $ mol aia hai clit bing nhau thi kéi lwong mol trung binh
ciia hon hop ciing chinh ling trung binh éng khbi lugng phani cua 2 ctit va ngroc lai.
Phrong phap nayiugc ap ding trong véc gidi nhiéu bai toan khac nhauwd o va Hiu o, dic biét
la ddi vai viec chuyén bai toan Bn hop thanh bai toan 6t chit rat don gian va ta co6 th giai mot cach d
dang. Saday chang ta cung xétdnsd vi dy.

Vi du 26.Hoa tan 2,97 gamdm hop 2 mwi CaCQ va BaCQ bang dung ¢ch HCI dr, thudugc 448
ml khi CQ, (dktc). Tinh thanh pin % $ mol aia mbi mudi trong Fn hop.

Huéng din gidi:

Cacplintng xayra: CaCQ+ 2HCI M - CaCh+HO +CQ 1 1)
BaCQ + 2HCI [ - BaCh+ H,O + COy ¢ 2)
Tir (1), (2)= Ny = Neo, _%‘fz 0,02(mol)

Goi x la thanh phn % Ve sé‘ mol cia CaCQ trong ton hop
(1 = x) la thanh gim % & s6 mol aia BaCQ

e 2,97
Ta co: Mmwsi = 100x+197. (1_ X) = 0—02 X= 0,5 = %nBaCQ = %rl:acq = 500.

Vi du 27.Hoa tan 16,8 gamdn hop gom 2 muwi cachonat va sunfiti@ ciing nt kim loai kiém vao
dung dch HCI dr, thudugc 3,36 lit lon hop khi (@ktc). Xacdinh tén kim lai kiem.
Huéng din gidi:
Goi kim loai kiém cin tim 1a M

Céac plintng xay ra:  MCO3 + 2HC| [0 -~ MCIl, + H,O + CG (2)
MSO; + 2HCI M - MCI; + H,0 + SQ 1 2
3,36 16,8
Tu 1, 2)=n = ———01 m0|:>Mmu0|——’:112
u (1), (2) muéi = Mkhi 224 Smol) 015

Taco: 2M- 60< M< 2M+ 80= 16< M<26.Vi M Ia kim loai kiém nén M = 23 (Na).

Vi du 28.Trong tr nhién Brom c6 haitdng vi bén 1a: 2Br va 2Br.Nguyén fr khéi trung binh éa
Brom la 79,319. Tinh thanh fh % $ nguyén & caa ndi dong \i.
Huwéng din gidi:
Goi x 1a thanh phn % & sb nguyén ir ciadong Vi 22 Br
= (100 — x) la thanh gim % \é sb nguyén i ciadong vi 5 Br
79%+81(100-x) _

10C
Vay trong tr nhién,dong vi % Br chiém 84,05% vatong vi 5:Br chiém 15,95% & nguyén i.

Ta c6: Ag: = 79,319 x 84,0510G- x=15,95

Vidu 29.Cho 6,4 gam &n hop 2 kim laai ké tiép thupc nhom 1A dia bing tuin hoan tac ehg Vi
dung dch H,SQO, lodng, dr thuduoc 4,48 lit B (dktc). Xacdinh tén 2 kim lai.
Huwoéng din gidi:
Goi cdng thirc chung éa 2 kim lai nhém 1A 1a M . Ta c6 plrong trinh plin ung:
M +2H" 0 - M~ +H, 1 (¥
4,48 — 64

Theo (*): n; =n, :m: 0,2(mol)=M :3 =32 = Hai kim laai Ia Mg (24) va Ca (40).

M
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§8. BAI TAP VAN DUNG

I.1. Bé thu duoc dung dch CuSQ 16% @n lay m; gam tinh tk CuSQ.5H,0 cho vaom, gam dung
dich CuSQ 8%. Ti I&¢ my/m; la:
A. 1/3 B. 1/4 C.1/5 D. 1/6

1.2. Hoa tan hoan toam gam NaO nguyén cht vao 40 gam dungich NaOH 12% thduoc dung dch
NaOH 51%. Gia frcaam (gam) la:
A. 11,3 B. 20,0 C. 31,8 D. 40,0

1.3. S5 lit nuéc nguyén chit can thém vao 1 lit dungich H;SO, 98% (d = 1,84 g/miic dugc-dung dch
mai ¢6 nong doé 10% la:
A. 14,192 B. 15,192 C. 16,192 D. 17,192

l.4. Nguyén fr khéi trung binh éadong la 63,54Dong c6 haidong vi bén: 53 Cu va 5 Cu. Thanh phn
% $ nguyén ir cia SCula:
A. 73,0% B. 34,2% C. 32,39 D.27,0%

.5. Can lay V, lit CO, vaV, lit CO dé diéu ché 24 lit hbn hop H, va CO cditkhdi hoi ddi voi metan
bang 2. Gia tr caa Vv, (lit) la:
A. 2 B.4 C.6 D.8

1.6. Thém 150 ml dungidh KOH 2M vao 120 ml dungich HsPO, 0,1M. Khi lugng cac mdi thu
dugc trong dung tth la:

A. 10,44 gam KHPQy; 8,5 gam KPO B. 10,44 gam KHPOy; 12,72 gam KPO,

C.10,24 gam KHPOy; 13,5 gam KHPOy D. 13,5 gam KHPQy; 14,2 gam KPO,

.7. Hoa tan 2,84 gamdm hop 2 mubi CaCQ va MgCQ bang dung dch HCI dr, thuduoc 0,672 lit khi
& diéu kién tiéu chdn. Thanh pan % $ mol aia MgCQ trong Ion hop la:
A. 33,33% B. 45,55% C. 54,45% D. 66,67%

1.8. A la khoang ¥t cuprit chra 45% CuO. B la khoang &t tenorit clira 70% CuO. Gh tron A va B
theo t 1¢ khdi luong T = ma/mg nhu thé ndodé duoc quing C, maw 1 tin quing C c6 th diéu ché duoc
t6i da 0,5 in dong nguyén cht. T bang:

A. 5/3 B. 5/4 C. 4/5 D. 3/5

1.9. Bét chay hoan toan m gamathdn hop gdm GHa, CsHes, CsHg thudugc 4,4 gam C@va 2,52 gam
H>0. Gia ti caam la:

A. 1,34 gam B. 1,48 gam C. 2,08 gam D. 2,16 gam

1.10. Dung dch X ¢6 chira a mol N&, b mol Md”, ¢ mol CI” va d maSO? . Biéu thirc nao adi day la
ding?

A.a+2b=c+2 B.a+t2b=c+ C.atb=c+¢ D.2a+b=2c+

1.11. Crackinh 5,8 gam g0 thu dwoc hon hop khi X. Khji lugng HO thuduoc khi dét chay hoan toan
X la:
A. 4,5 gan B. 9 gan C. 18 gar D. 36 gan

1.12. Dbt chay hoan toam gam Bn hop X gdbm CH,, CsHg va GH1o thuduoc 4,4 gam CQva 2,52 gam
H>O, m co6 gia ti la:
A. 1,48 gam B. 2,48 gam C. 14,8 gam D. 24,8 gam

1.13. Cho 11,2 lit ¢ktc) axetilen kp H,O (HgSQ, 8C°C). Khdi lughg CHCHO to thanh Ia:
A. 4,4 gam B. 12 gam C. 22 gam D. 44 gam

[.14. Oxi héa 12 gamuou don chrc X thudugc 11,6 gam adehit Y. Vay X la: )
A. CH3;CH,CH,OH B. CH:CH,OH C. CHCH(OH)CH; D. Két qua khac

Tai tai liéu mién phi https://vndoc.com



1.15. Cho 0,896 lit Bn hop hai anken latong dang lién tép (dktc) 16i qua dung ith brom dr. Khéi
lwgng binh bromang thém 2,0 gam. Congitb phan i cua hai anken la:
A. C2H4 va QHG B. QHG va QHS C. C4H8 va Q,ch D. Khéng plﬁl A, B, C.

1.16. Ldy m gam lot sit cho tac dng wi clo thu dugc 16,25 gam mai sit clorua. Hoa tan hoan toan
ciing lrgng st dé trong axit HCI @ thudugc a gam mwi khan. Gia tr ciaa (gam) la:
A. 12,7 gam B. 16,25 gam C. 25,4 gam D. 32,5 gam

1.17. Hoa tan Bn hop gom 0,2 mol Fe va 0,1 mol F@; vao dung ith HCI dr duoc dung dch A. Cho
dung dch A tac @ing wi NaOH dr thu dugc két taa. Loc két taa, fira sich, iy khd, nung trong khéng
khi dén khdi legng khdngddi thu duoc m gam clit ran. Gia ti caam la bao nhiéu?

A. 16 gam B. 30,4 gam C. 32 gam D. 48 gam

1.18. Thoi tir tir V/ lit hon hop khi A gom CO va H di qua tn hop bt CuO, FgOs, Al;03trongong sr
dun néng. Sau gim tng thudugc hon hop B gom khi va i, nang hon hon hop A bandau la 0,32 gam.
Gia ti caaV (dktc) 1a bao nhiéu?

A. 0,112 lit B. 0,224 lit C. 0,336 lit D. 0,448 lit

1.19. Hoa tan hoan toan 13,92 gamy®gbang dung dch HNG; thu dugc 448 ml khi NOy (dktc). Xac
dinh N.Oy?

A.NO B. N,O C. NG, D. N2Os

1.20. Cho 1,24 gam%n hop hai rou don chic tac ding vra du voi Na thiy thoat ra 336 ml bi(dktc) va
m gam mui. Khoi lwgng mubi thu duoc la:
A. 1,57 gar B. 1,585 gar C. 1,90 gar D. 1,93 gar

1.21. Khi cho 0,1 mol GHs(OH)s va 0,1 mol CHCOOH nguyén clt, riéng bét. Khi cho 2 clat trén tac
dung Wi Na du, tong tre tich khi K thuduoc ¢ (dktc) la:
A. 3,66 lit B. 4,48 lit C. 5,6 lit D. 6,72 lit

1.22. Cho 3,38 gamdn hop Y g6m CH:;OH, CH;COQH, C‘GHQOH tac ding vra du voi Na thoat ra 672
ml khi (@ktc). C6 @n dung dch thi thuduoc hon hop rin Y. Khoi luong Y la:
A. 3,61 gam B. 4,04 gam C. 4,70 gam D. 4,76 gam

1.23. Bé khir hoan toan 17,6 gambh hop Fe, FeO, F€, FeO; can wvira du 2,24 lit CO ¢ktc). Khoi
lugng Fe thuduoc la:
A. 14,4 gam B. 16 gam C. 19,2 gam D. 20,8 gam

1.24. Cho 4,4 gam 6t este nodon chrc tac ding két véi dung dch NaOH thutwoc 4,8 gam méi natri.
Cong thrc ciu tao aia este la:

A. CH;CH,COOCH; B.CH;COOCHCH;

C.HCOOCHCH,CHjs D.Khéng c6 este nao phw

1.25. Dbt chay Bn hop hai este najon chrc ta thuduoc 1,8 gam HO. Thay phan hoan toandm hop 2
este trén ta thduoc hon hop X gdm ruegu va axit. Nu dét chay 1/2 Bn hop X thi thé tich CQ thu duoc
la bao nhiéu?

A. 1,12 lit B. 2,24 lit C. 3,36 lit D. 4,48 lit

1.26. Cho 2,46 gam &n hop gSm HCOOH, CHCOOH, GHsOH tac ding vra da voi 40 ml dung dch
NaOH 1M. Tong khoi lugng muwbi khan thuduoc sau khi pan utng la: )
A. 3,52 gam B. 6,45 gam C. 8,42 gam Bt ¢ua khac

1.27. Lay 2,98 gam Bn hyp X gdm Zn va Fe cho vao 200 ml dungld HCI 1M, sau khi pin ing hoan
toan ta cd gn (trongdiéu kién khéng co oxi) thiwgc 6,53 gam cht ran. Thé tich khi H bay ra ¢ktc) la:

A. 0,56 i B. 1,12 i C.2,241i D. 4,48 li
1.28. Cho 29 gamuou don chic Y tac ding hét vai natri tao ra 5,6 lit khi H (dktc). Vay X Ia:
A. C;HsOH B. C3H;OH C. GHsOH D. CHsOH
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1.29. Bét chay ndt este nodon chic, mach hy thuduogc 1,8 gam HO. Th tich khi CQ thuduoc la:
A. 2,24 it B. 3,36 lit C. 4,48 lit D. 6,72 lit

1.30. Cho 18,8 gamdn hop hai ancol nodon chrc, mach hy, ké tiép nhau trong dagongding tac aing
véi Na dur, tao ra 5,6 lit khi H (dktc). Coéng tlikc phan i caa hai ancol la:

A. CH30H va QH5OH B. CZH5OH va QH7OH

C. GH7OH va GHyOH D. GH4OH va GH1,0H

1.31. Chom gam not hon hop Na,Z’COg va NaSQ; tac ding Ht voi dung dch H,SO, 2M dir thi thuduoc
2,24 lit Fon hop khi @ktc) c6 1 khoi so Wi hidro la 27. Gia trcaam la:

A. 11,6 gam B. 10,0 gam C. 1,16 gam D. 1,0 gam

1.32. Mot hdn hop gdm Oz, Oz & diéu kién tiéu chédn c6 1 khdi dbi véi hidro 1a 20. Thanh gin % \é thé
tich aia Q; trong 1on hop < la:

A. 40% B. 50% C. 60% D. 75%

1.33. Pem nung nt khdi luong Cu(NQ), sau ndt thoi gian dmg ki, lam ngwi roi dem can thy khoi
lvgng giam 0,54 gam. ¥y khoi lwong muwi Cu(NGs), da h nhiét phan la:

A. 0,5 gan B. 0,49 gar C. 9,4 gar D. 0,94 gar
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