TEN CHUYEN PE: HOA TRI VA CONG THUC HOA
HOQC

PHAN A: LI THUYET

I. Cong thirc héa hoc (CTHH)

¢ Khai niém: Cong thirc hda hoc cia mdt chit 1a cach biéu dién

chét bang ki hiéu héa hoc ctia nguyén t6 kém theo chi s6 & chan

bén phai ki hi¢u hoa hoc.

¢ Cach viét cong thirc hoa hoc

+ Cong thirc hoa hoc ciia don chat: gdm ki hiéu ctia mot nguyén

t6 kém chi s6: Ay

(néu x = 1 thi khong phai viét). VD: Cu, Mg, C, S, Oz, Na, Cl,

O3, ...

+ Cong thtrc hoa hoc cta hop chat: gom ki hiéu cac nguyén to

tao nén hop chit kém chi sb.

VD: Hop chét 2 nguyén t6 c6 dang AxBy: H,O, CO2, ALOs, ...

Hop chat 3 nguyén t6 c6 dang AB,C,; HNOs;, H,SOu,

CaCQOs, ...

¢ Y nghia ciia cong thirc héa hoc

Cong thtrc hoa hoc cho biét:

- Céac nguyén t6 hoa hoc tao nén chat.

- S6 lwong nguyén tr mdi nguyén td co trong mot phan tir cua

chat.

- Khéi lugng phan tir cia chat.

¢ Phan trim khdi lwong ciia cic nguyén td trong hop chat

- Phan tram khoi luong ctia nguyén té A trong hop chat A,By:
%m, =2 100% = —Msa__ 1009 (M: KLNT, KLPT)

hop chat X.M, +y.Mg

- Téng phan tram khéi luong ciia cac nguyén t6 trong hop chat
ludn bang 100%.

I1. Hoa tri

¢ Khai niém: Hoa tri 1a con s6 biéu thi kha nang lién két cua
nguyén tir nguyén to ndy v4i nguyén tir nguyén t6 khac.



- Hoa tri ctia mdt nguyén té trong hop chat cong hoa tri bang sb

cap electron dung chung ctia nguyén tir nguyén t6 d6 véi nguyén

tir nguyén t6 khac.

- Quiudc: HoatricuaHIa I, cua O 1a 11

- Nguyén tir ctia nguyén t6 khac lién két dugc véi bao nhiéu

nguyén tir H thi c6 hoa tri bay nhiéu.

¢ Qui tic hoa tri

NoOi dung: Trong cong thirc hoa hoc, tich chi s6 va hoa tri cia

nguyén tb nay béng tich chi s va hoa tri cua nguyén t6 kia.
b

AB, = a.X = b.y (a, bla hoa tri cia A, B) hay 2=2.
y a

H¢ qua: D61 chéo hoda tri chi so (rat gon néu cd)

Kim loai Phi kim Nhom nguyén ti
Héa tri I Na, K, Ag H, F, Cl, OH, NOs, NHa,
Br, I HCO;
Hoa tri 11 Mg, Ca, Ba, O CO:;3, SO3, SOa,
/n, ... HPOg4
Hoa tri I1I Al A PO4
Nhiéu héa tri | Fe (II, III); Cu | C (IL, IV), S (IL, IV, VI); N (I,
(1, IT) I, III, IV, V)

I11. Lap cong thirc héa hoc ciia hop chat
¢ Lap cong thirc héa hoc ciia hop chat khi biét héa tri

+ Bai toan: Lap cong thirc hoa hoc tao boi A (hoa tri a) va B
(hoa tr1 b).

+ Phuong phap giai:

- Buéc 1: Goi cong thirc hoa hoc ctia hop chat co dang AxBy
b
a

- Budc 2: Ap dung quy tic hoéa tr ta co: ax = by

X
3
- Budce 3: Chon x, y theo ti 1€ tbi gian ¢ budc 2.

¢ Lap cong thirc héa hoc ciia hop chit khi biét phan trim
khoi hrong va khoi lrong phan tir




+ Bai toan: Cho hop chit X c6 phan trim khoi luong cta cac

nguyén t6 1a %ma, %ms, .... Khoi luong phan tir caa X 13 Mx.
Xac dinh cong thirc hoa hoc cta hop chat X.
+ Phuong phép giai:

- Goi cong thirc hoa hoc cua X c6 dang: AxBy.

Cach1: m, = My.%em, —x =04 my = My.%m, :y:&: CTHH.
100% M, 100% M,

Cach 2: Ta co:
m, _ my _ M, @x.MA :y.MB _ M,
%m, %m, 100% %m, %m; 100%

PHAN B: BAI TAP PUQC PHAN DANG
Dang 1: Bai toan lién quan dén khoi lwgng phan tir.

=x,y=CTHH.

LY THUYET VA PHUONG PHAP GIAI
< Ly thuyét
- KLPT cta mot hop chat bang tong KLNT cua cac nguyén tir
trong phan tir. Sau day KLNT va KLPT duoc ki hi¢u 1a M.
- Xét hop chat X c6 cong thirc ABy (v6i A, B 1 nguyén tir hoic
nhom nguyén tir)
Khéi lugng phan tir ctia X 1a Mx = x.Ma + y.Ms
- Quy tdc hoa tri: A, ﬁy —Quitdcharl_y oy = by
% Phwong phap giai
- Lap phuong trinh vé khéi luong phan tir ctia hop chat ¢ chira
an.
- Giai phuong trinh tim ra 4n.

VD MINH HOA
Céu 1. Tinh khdi luong phan tir cua cac chat sau: CO,, NayO,
AlLO3, Ba(OH)2, AI(NO3)3, K2SO4, Fea(SO4)s.

Hudéng dan giai

Na; | ALO | Ba(OH) | AI(NO3) | K>SO | Fex(SOs)
@) 3 2 3 4 3

62 | 102 171 |213 amu| 174 | 400 amu




amu | amu amu amu

Céu 2. Tim x va viét cong thtrc hoa hoc ctia hop chat biét:
(a) Oxide ctia nhom (aluminium) c6 cong thire ALOx va c6 khoi
luong phan tir 1a 102.
B6é sung: Oxide la hop chdt ciia mét nguyén té véi oxygen.
(b) Oxide cua sit (iron) c6 cong thirc FexO4 va c6 khéi lugng
phan tur la 232.
(c) Hop chat CxH201; ¢ khdi luong phan tir 14 342.
(d) Hop chat AL(NO3); c6 khéi luong phan tir 14 213.
(¢) Hop chit Na,SOx c6 khdi luong phan tir bang khéi luong
phan tur cia P>0Os.
(g) Hop chat Fe(OH)y c6 khdi luong phan tir gp 7.5 lan khi
lugng nguyén tur cua nguyén tir carbon.
(h) Hop chat Bax(POs), c6 khéi luong phan tir gap 15,025 lan
khéi lwong nguyén tir cia nguyén tir calcium.
Hudéng din giai
(a) KLPT, ,,=27.2+16x=102 = x=3
(b) KLPT,,,=56.x +164 =232 = x=3
(C) KLPT( o, = 12.x+22.1 +16.11 =342 = x =12

(d) KLPT,, o,,,=27.x+ 143 +16.9=213 = x=1

Al (NO;),

(€) KLPT,,50,=23.2+32+16x=312+165 = x=4

(8) KLPT,; oy ,=56.1 + 16x+1.x=75.12 = x=2

(h) KLPT, 1, ,= 137.x +31.2+16.8 =15,025.40 = x=3

Cau 3. Tim khéi luong nguyén tir ctia nguyén t6 R tir d6 cho
biét tén va ki hiéu hoa hoc cua R trong cac truong hop sau:

(a) Hop chat RO ¢6 khéi lugng phan tir 13 44.

(b) Hop chat H2RO; c6 khéi luong phan tir 1 82.



(c) Hop chat RoCO; c6 khéi lwong phan tir 1a 106.
(d) Hop chat RSO4 ¢6 khdi luong phan tir gip 5,825 lan khoi
lugng nguyén to cua nguyén tir calcium.
(e) Hop chat Fea(RO4); c6 khéi lugng phan tir gdp 12,5 1an khoi
lugng phan tir cua khi oxygen.

Huwéng dan gii
=KLNTw®).2+16.1 =44 = KLNT®)=14 = R 1a
nito (nitrogen): N
(b) KLPT 4, = 1.2 + KLNT®).1 +16.3 =82 = KLNT®) =32 =
R 1a Ivu huynh (sulfur): S
(c) KLPT, ,,= KLNT®).2 + 12.1 +16.3 =106 = KLNT®) = 23

= R la natri (sodium): Na
(d) KLPT,,, = KLNT®).1 +32.1 +16.4 =5,825.40 = KLNTw®) =

137 = R la barium: Ba
(€) KLPT, = 56.2 + KLNT®).3 + 16.12 = 12,5.16.2 =

Fe, (RO,),
KLNT®) =32 = R 1a luu huynh (sulfur): S

Céu 4. Mot hop chit c6 phan tir gdm 3 nguyén tir X lién két voéi
4 nguyén tir oxygen va nang bang 3,625 1an nguyén tir ddng

(copper).
(a) Tinh khéi luong nguyén tir cia X, cho biét tén va ki hiéu hoa

(a) KLPT,

R,0)

R,CO;3)

hoc cta nguyén to X?
(b) Viét cong thire hoa hoc ctia hop chat?
Huwéng dan gii
(a) CTHH: X304
KLPT, , = KLNTx).3 + 16.4 =3,625.64 = KILNTx)=56 = X

(X304)
1a Sat (iron) — ki hiéu: Fe

(b) CTHH: Fe304

Ciu 5. Hop chat X goém nguyén t6 R hoa tri II va nhom
carbonate COs, khéi luong toan phan tir gap 1,75 1an khi luong
oxygen trong phan tir. Tim cong thirc hoa hoc cua X.

Huwéng dan gii



KLPT 0, = KLNT®) + 12 +16.3 = 1,75.16.3 = KLNT®) = 24

amu= R la Magnesium (Mg)
Céu 6. Tim x va viét cong thirc hoa hoc ctia hop chat biét:
(a) Oxide cua luu huynh (sulfur) c6 cong thirc SOy va cé khoi
lugng phan tir 12 80.
(b) Oxide cta carbon c6 cong thirc CxO2 va c6 khéi luong phan
tu 1a 44.
(¢) Hop chat CxH 1,06 c6 khéi luong phan tir 1a 180.
(d) Hop chat Mg(NO3)x c6 khéi lugng phan tir 13 148.
(e) Hop chat ZnSOy c6 khdi luong phan tir gap 5,75 lan khoi
lugng phan tir cua khi nito (nitrogen).
(g) Hop chat Cu(OH)y c6 khdi lugng phan tir bang khdi luong
phan tr cua H>SOa.
(h) Hop chat Ca(H2POs)y ¢6 khéi lugng phan tir gdp 13 1an khdi
lugng phan tir cua H>O.
Hudéng dan giai
(a) KLPT, =32+ 16.x =80 = x =3 = CTHH: SOs3
(b) KLPT.,,=12.x+16.2=44 = x=1 = CTHH: CO>
(€) KLPT, .}, o,= 12.x+1.12+16.6 =180 = x =6 = CTHH:

CeH1206

(d) KLPT, =241+ 14x+163x=148 = x=2 = CTHH:

Mg(NO;),
Mg(NOs3)>
(€) KLPT,,, ,= 65.1 +32.1 + 16.x =5,75.14.2 = x =4 = CTHH:

ZnS0O4
(g2) KLPT ¢, o) )= 641+16x+1x=12+321+164=>x=2 =

CTHH: Cu(OH);

(h) KLPT 00, ,=40.1 + 1.2x +31.x + 16.4.x=13.(1.2 + 16.1)
= X =2 = CTHH: Ca(H2PO4),

Céu 7. Tim khéi luong nguyén tir ctia nguyén t6 R tir d6 cho
biét tén va ki hiéu hoa hoc cua R trong cac truong hop sau:

(a) Hop chat RO, ¢6 khéi luong phan tir 13 87.



(b) Hop chat R(OH)s; ¢6 khéi lugng phan tir 1a 107.
(c) Hop chat Na,RO; c6 khoi luong phan tir 1 126.
(d) Hop chat MgR» c6 khéi lugng phan tir gip 5,75 lan khoi
lugng nguyén tir cua nguyén tr luu huynh (sulfur).
(e) Hop chit Al(RO4)s c6 khdi luong phan tir gip 5,34375 lan
khéi lwong phén tir cia sulfur dioxie (SO2).

Hudéng din giai
(@) KLPT,, = KLNT®) + 16.2 =87 = KLNT®) =55 amu = R la
Manganese (Mn)
(b) KLPTop,,= KLNT®) + 16.3 + 1.3 =107 = KLNT®) = 56
amu = R 1a Sat (irom) (Fe)
(€) KLPTy, 0, = 23.2 + KLNT®) + 16.3 = 126 = KLNTR®) = 32

amu = R 1a luu huynh (sulfur) (S)

(d) KLPT,,,= 24 + KLNT®).2 = 5,75.32 = KLNT®) = 80 amu
= R la Bromine (Br)
(€) KLPT,, s, = 27- 2 + KLNT®) .3 + 1 .12 =5,34375.(32 + 16.2)

= KLNT®) =32 amu = R la Luu huynh (sulfur) (S)
Céu 8. Mot hop chit c6 phan tir gdm 2 nguyén tir X lién két voéi
5 nguyén tir oxygen va ning bang nguyén tir bac (silver).
(a) Tinh khéi luong nguyén tir cia X, cho biét tén va ki hiéu hoa
hoc cta nguyén to X?
(b) Viét cong thire hoa hoc ctia hop chat?

Huwéng dan gii
(a) CTHH: X>0s5
KLPT, ,,= KLNTx).2 +16.5=108 = KLNTx) = 14 amu = X
1a nito (nitrogen) (N)
(b) CTHH: N»Os
Cau 9. Mot hop chat c6 phan tir gom 2 nguyén tir X lién két voéi
5 nguyén tr oxygen va nang hon phan tir khi chlorine 2 lan.
(a) Tinh khdi lugng nguyén tir ciia X, cho biét tén va ki hiéu hoa
hoc cta nguyén to X?
(b) Viét cong thire hoa hoc ctia hop chat?



Hudéng din giai
(a) CTHH: X,Os
KLPT, ,,= KLNTx) .2 +16.5=2.35,5.2 = KLNTx) =31 amu

(X,05)

= X la Phosphorus (P)
(b) CTHH: P»0Os
Céu 10. Mot hop chat ¢ phan tir gom 2 nguyén tir X lién két
vO1 7 nguyén to oxygen va nang hon phan tir khi hydrogen 91,5
lan.
(a) Tinh khéi luong nguyén tir cia X, cho biét tén va ki hiéu hoa
hoc cta nguyén to X?
(b) Viét cong thire hoa hoc ctia hop chat?
Hudéng dan giai
(a) CTHH: X>07
KLPT, , = KLNTx).2 +16.7=1.2+16.7 = KLNTx) = 35,5

(X,07)

amu = X la Chlorine (Cl)

(b) CTHH: C1LO4

Dang 2: Tinh phan trim khoi lwong ciia cic nguyén to trong
hop chat

LY THUYET VA PHUONG PHAP GIAI
< Ly thuyét
 Phwong phap giai
Phan traim khoi luong ctia nguyén td A trong hop chat A,By:

%m, =—"a 100% = —Ms__ 100% (M: KLNT, KLPT)
hop chit XM, +y.Mg
VD MINH HQA

Cau 1. [CD - SBT] Vitamin C c¢6 cong thirc hda hoc 1a CsHgOe.
(a) Vitamin C 1a don chat hay hop chat?

(b) Tinh khoi luong phan tir cua vitamin C.

(¢) Tinh thanh phan phan trim khdi luong ctia mdi nguyén t6
trong vitamin C.




Hudéng dan giai
(a) Vitamin C 1a hop chét vi dugc tao thanh tir 3 nguyén t hoa
hoc.
(b) Khoéi lwong phan tr ctia vitamin C 13: 6 x 12+ 8 x 1 + 6 x 16
=176 (amu).

Vay %m = %XIOO% =40,91%.

%my, = i>< 100% = 4,55%.
176

%m,, = %x 100% = 54,54%.
176

Cau 2. [KNTT - SBT] Xac dinh thanh phan phan trim cua céac
nguyén to trong cac hop chat sau:
(a) Si va O trong hop chat SiO; (1a thanh phan chinh cta thuy
tinh).
(b) Na va Cl trong hop chat NaCl (muébi an).
(Biét khi lugng nguyén tir ciia Si = 28; O = 16; Na =23; Cl =
35.5).

Hudéng dan giai
(a) Khéi lugng phan tir ctia SiO2: M =28 + 16 - 2 = 60 (amu).

%Si =22+ 100% =~ 46,7 %; %0 == - 100% ~
53,3%
(b) Khoi lvgng phan tir cua NaCl: M = 23 + 35,5 = 58,5 (amu).
%Na=%- 100% ~ 39,3 %; %0 =% 100% =~
60,7%

Caiu 3. [CTST - SBT] B0t thach cao ¢ nhiéu ung dung quan
trong nhu: Tao hinh trong nhiing cong trinh kién trac, lam vat
ligu xay dung, vira trat tuong, dac tuwong, lam khuon dac chiu
nhiét, ... Trong y té, nd con dung lam khung xuong, bo bot,
khudén mau trong nha khoa, ...

Thanh phan chinh cta bot thach cao 14 hop chét (G) gom
calcium va goc sulfate (SO4).



(a) Xac dinh cong thirc hoa hoc ctia hop chat (G).
(b) Hiy cho biét trong phan tir hop chat (G), nguyén t6 nio cé
phan trim (%) 16n nhat?
Hudéng dan giai
111
(a) Cong thirc hoa hoc chung cta (G) 1a Cax(SOs)y .
Theo quy tic hod tri, taco: x x [[=y X [ & —=—==

Chon x = 1, y = 1. Vay cong thirc hod hoc ctia hop chat (G) 1a
CaSO0sa.

b) Trong CaSO4 co:

o — LR < D o —_ 40x1 0/ — 0

= KLPT(CaS04) < 10w 204321654 N = 2507
_ MTTRE) =L __ SESL _

P KLPT(CaS04) < 10w 20+32+16%4 NE0H = 28557

%0 = 100% — 29,41% — 23,53% = 47,06%

Vay trong CaSO4, nguyén t6 O c6 phan tram 16n nhat.

Cau 4.

(a) Tinh phan traim khéi lugng ctia mdi nguyén tb trong cac hop
chét sau: H,O, HNO3, Alx(SOs)s.

(b) Tinh phan trim khoi luong cua N trong cac hop chat sau:
NO2, HNO3, NH4NO3, (NH4)2SOs.

Pap so: (a) H20 (Yomu = 11,11%; %mo = 88,89%)

HNO; (Yomu =1,59%; Y%omn = 22,22%; %omo = 76,19%)
Al(SO4)3 (Yoma; = 15,79%; Yoms = 28,07%; Yomo = 56,14%)
(b) NO2 (Y%omn = 30,43%) HNO3 (Yomn = 22,22%) ;
NH4NO3(Y%omn = 35 %) (NH4)2SO04(Yomn = 21,21%)

Céu 5. Hop chat calcium carbonate c¢6 phan traim khoi lugng
ctia Ca 1a 40%, ctia C 1a 12%, con lai 1a O. Biét rang khéi luong
phan tir ctia calcium carbonate 1a 100 amu. Hay tinh khoi luong
cua tung nguyén td trong 1 phan tir calcium carbonate.

Pap s6: mca = 40 amu; mc = 12 amu; mo = 48 amu



