Tap chi Khoa hoc Pai hoc Bdng Thap, Tap 12, Sé 8, 2023, 79-87
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DE GIAI MQT SO BAI TOAN HOA HQC O BAC DAI HQC
Hoang Thi Thuy Dwong" va H S§ Linh®
'Phong Khoa hoc va Cong nghé, Trwong Pai hoc Pong Thdp, Viét Nam
’Khoa Khoa hoc tu nhién, T ruong Pai hoc Déng Thap, Viét Nam
"Téc gid lién hé: Hoang Thi Thuy Dwong, Email: httduong@dthu.edu.vn
Lich s bai bao
Ngay nhdn: 04/7/2023,; Ngay nhan chinh swa: 16/8/2023; Ngay duyét dang: 24/8/2023

Tom tat

May tink cam tay CASIO duoc moi nguoi su dung nhiéu nhat do ¢é téc do tinh todn nhanh va dé
chinh xdc cao, dwge cdp nhdt va nang cdp kha néing tinh todn lién tuc. Hién nay mdy tinh CASIO dwoc sir
dung ¢ khdp noi dic biét la & truong hoc. Tir dong mdy tinh CASIO fx-570MS tré- 1én, CASIO di bé sung
chire niang SOLVE, dé la mét bude ddt phd I6n trong viéc gidi gan ding phwong trinh bdc cao. Hoéa hoc
bdc dai hoc lién h¢ chat ché voi toan hoc, trong qud trinh xu Iy cdc bai todn héa hoc thuong thu dwoc cac
phirong trinh bdc cao, do d6 viéc sir dung may tinh CASIO véi chirc ndng SOLVE ngay cang can thiét cho
giang vién, sinh vién. Trong bai bdo ndy, ching t6i da sir dung chirc nang SOLVE trén may tinh CASIO daé
gidi quyét mét sé bai todn héa hoc & bic dai hoc trong cdc chuyén nganh Héa ly va Hoa phan tich.

T khoa: Bai todan héa hoc, may tinh CASIO, SOLVE.
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Abstract

The CASIO handheld calculator is the most popular among users because of its high accuracy, quick
calculation speed, and ongoing updating and upgrading of its calculation capabilities. CASIO calculators
are available today at schools. With models in the CASIO calculator fx-570MS series and higher, CASIO
has included the SOLVE function, a significant advancement of approximating higher-order equations.
Due to the tight connection between Chemistry at the university level and the frequent generation of high-
order equations during the processing of chemistry problems, using CASIO calculators with the SOLVE
function is becoming increasingly crucial for chemistry teaching. This article solves some university-level
chemistry problems in the disciplines of Physical Chemistry and Analytical Chemistry using the SOLVE
function on the CASIO computer.
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Chuyén san Khoa hoc Ty nhién

1. Pit vin dé

May tinh cam tay 1a mot thiét bi dién tir dugc
su dung dé thuc hién cac phép tinh, tu s6 hoc co
ban dén cac phép tinh phirc tap. Hién nay, may tinh
cam tay dugc phé bién khép noi, dac biét cac dong
may tinh khoa hoc vi kha nang tinh toan nhanh va
chinh x4c. Trong cac dong may tinh khoa hoc thi
cac dong may CASIO duoc wa chudng nhat vi toc
do tinh toan nhanh va luén duogc cép nhat, ngay
cang c6 nhiéu phép tinh phuc vu viéc hoc tap.

Trong hoa hoc, khi xtr 1y cac bai toan thuong
thu dugc cac phép tinh hodc cac phuong trinh toan
hoc kha phuc tap, dac biét 1a hoa hoc ¢ bac dai hoc.
Viéc giai chinh x4c cac phuong trinh toan hoc 1a rat
phuc tap, do d6 cac bai toan héa hoc thudong chi
yéu cau tinh cac nghiém gan dung. Viée s dung
céc ki thuat toan hoc dé tinh nghiém gan dung kha
kho khan véi1 cac hoc sinh, sinh vién hoéa hoc. Mot
s6 cong trinh cong bd lién quan nhu Nguyén va cs.
(2020) gdbm Hoa hoc 10, 11, 12..

Cac mdy tinh CASIO tur fx-570MS tr6 di da
tich hop san chiic nang giai gan dang phuong trinh
f(x) = 0, két qua thu dugc cudi cing 1a nghiém gan
ding cua phuong trinh, do 1a chirc nang SOLVE.
Chtic nang nay chi cho phép tim ra mdt nghiém cua
phuong trinh, do d6 néu phwong trinh c6 nhiéu
nghiém thi viéc tim nghiém phu thudc vao gia tri
ban dau (xo). Hién nay dong may tinh CASIO méi
nhat 1a fx-880BTG, tuy nhién v&i chic ning
SOLVE thi dong fx-580VN X dé sir dung hon. Mot
s6 cong trinh cong bd lién quan nhu L& va Lé
(2019), Lé va Hoang (2018), Lé va Lé (2015), Lé
va Lé (2017), Nguyén (2020), Nguyén & cs.
(2020).

2. Sir dung chitc ning SOLVE trén may
tinh cim tay CASIO dé giai bai tap héa hoc &
bac dai hoc

Trong hoéa hoc céc bai tdp tinh toan thuong
gap ¢ hai chuyén nganh Hoéa 1y va Hoéa phan tich.
Trong d6 chuyén nganh Hoéa ly cac phép tinh toan
thuong gip ¢ cac hoc phan: Nhiét dong luc hoc hoa
hoc va Bong hoa hoc. Chuyén nganh Hoéa phan tich
cac phép tinh toan chi yéu & hoc phian Co s ly
thuyét Hoéa phan tich nhu tinh toan pH, tao phtc,
két tha... va co thé st dung & cac hoc phan Hoa
phan tich tiép theo.

Trong hoa hoc, cac bai tdp thuong kem theo
cac diéu kién cy thé va thuong chi chap nhan
nghiém duong, d6 ciing 1a nghiém duong duy nhat
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thoa man cac diéu kién. Do d6 viéc xac dinh gia tri
ban dau (xo) 1a rat quan trong. Viéc sir dung chirc
ning SOLVE dé tinh nhanh chong cac nghiém gan
dung sé giup sinh vién tiét kiém duoc thoi gian va
giai quyét nhanh hon cic vin dé kho, tir d6 ning
cao chét luong hoc tap ciing nhu niang lyc tu duy.
D¢ sir dung chirc ning SOLVE, 4n t6 hop phim
(50T GL0),

2.1. Bai tap Nhiét dong luc hoa hoc

Bai tdp nhiét dong luc hoc hda hoc rat phong
pha va da dang, tir don gian dén phtic tap. Trong
bai bao nay, chlng t6i chi tap trung vao cac bai tap
¢6 lién quan t6i nhiét do nhu bién thién entropy AS,
enthalpy AH, thé dang ap AG...

Vi du 2.1.1: Nhiét d6t chay cia benzene
AH9g = -3268 kJ/mol. Tinh nhiét d6 cua ngon Itra
benzene chay ¢ 1 atm trong khong khi (coi 20% O,
va 80% N,).

Cho biét lwong O, vira dii cho phan tmg, nhiét
do e dau 1a 25°C.

Nhiét hoa hoi cua nuéc AH® y,0 n = 40,66
kJ/mol va cac dir liéu sau:

Chat C,° (3/mol.K)
COy 26,8 +42,3.10°T
Na (o 27,10 + 6.10°T
H.0 75,3
H20y 30,2 +1,0.10°T

Huéng dan: Phuong trinh phan ung:
CeHe + 7,50, — 6C02(k) + 3H20(|)

Vi nude co thé ¢ thé long hodc thé khi, nén
can xét 2 truong hop:

- Néu nuére ¢ thé 16ng (T <373K). Taco:
C%=6C (05, ly+4.7,5.Ciny 9+3C % (0,1
=1199,7 + 0,4338T
Nhiét d6 chay dang 4p dugc xac dinh theo
phuong trinh:
.
AHS = AH, + [ ACdT =0
298
Thay s ta c6:
.
~3268.10°+ [ (1199,7+0,4338T)dT=0 (1)

298
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Cach giai thong thuong (khong dung mdy tinh
CASIO): Bién d6i phuong trinh (1) ta thu dugc
phuong trinh bac 2:

0,2169T% + 1199,7T — 3644772,2 =0

Giai phuong trinh béc 2 ta ¢6: T = 2179K
hOEl’C T = -7710K. Vi nhiét do tuyét doi la OK nén
ta lay nghiém T = 2179K > 373K (loai).

- Néu nuéc ¢ thé khi (T > 373K). Taco :

C%=6C%cop 19+ 4.7.5.C%0ny 1y + 3C7 (0,19

=1064,4+ 0,4638T

Nhiét d6 chay déng ap duoc xac dinh theo
phuong trinh:
T 373
AHS = AHZ + [ ACT + [ AC}, o, dT +AHE, 5y, =0

298 298

T
~3268.10° + [ (1064,4-+0,4638T)dT
PN 298 (2)

373
n j 3.75,3dT +3.40,66.10° = 0

298
Cdch gidi thong thuong: Bién d6i phuong
trinh (2) thu dugc phuong trinh bac 2:
0,2319T2 + 1064,4T — 3466862,35 = 0

Giai phuong trinh bac 2 ta ¢6: T = 2201 hodc
T = -6791K. Vi nhiét d6 tuyét doi la 0(K) nén ta
lay nghiém T =2201K > 373K (thda man).

S dung may tinh CASIO: Nhap phuong trinh
(1) hoic (2) bang cach gan T = x vao may tinh va
st dung chtrc nang SOLVE véi xq = 373 ta dugc T
=2201K hodc T = -6791K nhu trén.

Viay nhiét d0 ngon Ira benzene chay trong
khong khi 1a 2201K, tirc 1928°C.

R3 rang, viée st dung may tinh cim tay lam
cho viéc tinh toan tr¢ nén nhanh chong hon nhi€u,
dong thoi do chinh xac con cao hon so voi viée
giai khong dung may tinh cam tay. Mét khac, viéc
tinh toan thong thuong bién doi cac phuong trinh
(1), (2) dudi dau tich phén vé dang phuong trinh
dai sO (hodc phuong trinh si€u viét) con ti€ém an
cac sai sot.

Vi du 2.1.2: Cho phan ung gilta A va By

A+ Bz(k) - ABz(k)

Cho biét:

AH? = -297740,1+0,77T (J/mol);

AS® =7,45-9,84InT (Jmol.K)

Hay lap ham bién thién ning lugng tuy do
Gibbs theo nhiét d¢ T va tinh nhiét 46 dé€ phan ung
tu dién bién theo chiéu nghich.

Hudng din: Ta co:

AGY = AHS - T.AS) =-297740,1-6,68T +9,84TInT

Dé phan tng dién bién theo chiéu nghich thi
AG® > 0, tuc la:

-297740,1 - 6,68T + 9,84TInT >0 (3)

Viée giai bt phuong trinh (3) khong ding
CASIO la rat kho khan vi ddy 1a phuong trinh siéu
viét, viéc tim nghiém rat phutc tap.

Thao tac trén may tinh CASIO, nhap phuong
trinh (3) va st dung chuc niang SOLVE véi Ty =
273 ta dugc nghiém T > 3976K (*) — Vay nhiét d6
t>3703°C

Nhan xét (*) duoc kiém tra bing cac gia tri
AG:° 1an can: AGsgs° = - 40,16 J/mol < 0 va
A939770 = 44,56 J/n’]OI > 0. Vi GTO dite T ’: 3975
den T = 3977 chuyén tr am sang duong. Bat dang
thirc (3) G:° >0 — T > 3976.

 Tuong ty cac nghiém cua bét phuong trinh
tiép theo dudi day cling da dugc kiém tra.

Vi du 2.1.3: Nguoi ta xac dinh dugc bién
thién entropy cua qua trinh chuyén 9g nudc long tur
25°C thanh hoi ¢ t°C duéi 4p suat latm la 63,76
J/K. Tinh nhiét d¢ t?

Cho biét: Nhiét héa hoi ciia nuée & 100°C 1a

Nhiét dung mol cua hoi nuéc Cpp = 30,13 +
11,3.10°°T (J/mol.K);

Nhiét dung mol cua nuéc long Cp, | = 75,30
(J/mol.K)

Huéng déin: Ta c6 qué trinh chuyén hoa:

9 H,0,, 9 H,0,, 9g H,0,,, 9 H,0,,
298K ST 373K U373k 7 303K
Ta c6:
F: dT AH & dT
AS=AS, +AS, +AS, = [nCy, —+——+[nC,, —
Mt T T
373
T 054
[ 0575397+ 24950
Ao T 373
= (4)

.
+ j 0,5(30,13+11,3.10'3T)d?T: 63,76 (J/K)

373
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Viéc giai theo cach khong dung may tinh
CASIO tinh dé dangcac dai lugng AS;; AS;

373 dT
AS, = j 0,5.75,3? =0,5.75,3(In373 —1n298) = 8,452;

298

~0,5.40590

AS,
373

=54,410

Tuy nhién, viéc tinh AS; la rat kho khan, vi
viéc tinh tich phan cling nhu giai phuong trinh
logarithm khé phuec tap.

T dT
AS, = j 0,5(30,13+11,3.10°T) — ()
373 T

Thao tac trén may tinh CASIO, nhdp phuong
trinh (4) hoac (5) va st dung chirc nang SOLVE
voi Tg = 373 ta dugc nghiém T = 393K — Viy
nhiét d6 t = 120°C

Bai tap dé xuat 2.1.4: Phan tng:

1 3
5 N 3 Hagg == NHyg

kJ/mol
Tinh nhiét 46 dé AH"r > 0.
Cho: AC, wwy K = 24,7 + 37,48.10°T
(J/mol.K);
ACy(ny, 0 = 27,8 + 4,18.10°T (J/mol.K);
ACp 4y, = 28,6 + 1,18.10°T (J/mol.K)
(Pdp so: T > 2802K)
Bai tip dé xuit 2.1.5: Cho phan tng:
2H209 + Oz09 = 2H,0

C6 bién thién ning lwong tu do Gibbs xac
dinh theo biéu thirc:

AG® = -495856 + 0,03T* + 7,80TInT + 10°T™.
Tinh nhiét d6 dé phan Gmg nghich tu dién bién.

(Pdp sé: T > 3151K)
2.2. Bai tap Pong héa hoc

co AHoggg = -46,2

Bai tdp dong hoa hoc ciing da dang, phong
phu. Trong bai bao nay, ching t6i chi tap trung vao
cac bai tap c6 lién quan téi hiang s toc do, thoi
gian cua cac phan Ung bac 1, bac 2...

Vi du 2.2.1: Phan Umg: CH3COOC,Hs +
NaOH — CH;COONa + C,HsOH c6 hang sb toc
d6 bang 2,38 L/mol.min. Dung dich ban dau gém
ethyl acetate 0,05M va NaOH. Tinh nong d6 NaOH
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biét khi 50% ethyl acetate phan tng thi hét khoang
thoi gian 1a 3,4min.

Huéng din: Dya viao don vi ctia hang s tdc
dd — Phan trng xa phong hoa 1a bac 2.

Vi phén} ung bac 2 thi péng d6 dau cac chat
anh hudng dén cach tinh — can xét 2 trudng hop.

- Néu Chaon = Cesier = 0,05M ta c6:

1 1

t,=—=—————=7,07min > 3,4min (loai
Y2~ a  2.83.0.05 g (loai)

- Néll CNaOH =a# Cester = 0,0SM ta Cé:

a-b a(b-x)
=23834- L _|n205(-0,025 ©)

a—0,05 a(0,05-0,025)

Phuong trinh (6) 1a phuong trinh siéu viét nén
viéc giai thong thuong khong sir dung may tinh
CASIO la rat kho khan. Thao tac trén may tinh
CASIO, nhap phuong trinh (6) va st dung chuic
nang SOLVE véi a; = 0,03 ta dugc nghiém a =
0,1002M. Vay Caon = 0,1002M.

Vi du 2.2.2.: Cho phan tng HCHO + H,0, —»
HCOOH + H,0 co6 toc d6 ti I¢ thudn vdi nong 3o
cac chat tham gia phan ng.

- Thi nghi¢gm 1: Chuan bi dung dich dau c6
H,O, va HCHO cung nong d6 1M thi sau 1,25h
thay nong do HCOOH 1a 0,5M.

- Thi nghi¢m 2: Chuan bi dung dich ban dau
c6 nong do H,0, gap d6i HCHO, sau 2h thay nong
do HCOOH 1a 0,2M.

Tinh thoi gian d&& HCHO bi oxy héa 50%
trong thi nghiém 2.

Huwong dén: Vi v = kK[HCHO].[H,0,] nén
phan tng bac 2. Ta co:

- Thi nghiém 1: Vi HCHO va H,0, cing nong
do va ty, = 1,25h nén:

1 1

=——=0,8L/mol.h
t,,a 1,251

k =

- Thi nghiém 2: Goi Cycpo l1a @ > 0,2M, ta co
nong d6 H,0, la b = 2a.
1 ba-x) 1

=——In <0,82=—1In
a-b a(b-x) —-a

2(a—0,2)
(2a—0,2)

kt

(")
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Phuong trinh (7) cling la phuong trinh siéu
viét nén giai khong str dung may tinh CASIO rat
phuc tap. Thao tac trén may tinh CASIO, nhap
phuong trinh (7) va st dung chirc nang SOLVE véi
2, =0,3tacoda=0,3389M > 0,2M (thoa man).

Dé HCHO bi oxy héa 50% — x = % a =
0,16945M
1 ba-x)_ 1 2(03389-016945)

Tk ab-x) (2.0,3389-0,16945)
Vay thoi gian & HCHO bi oxy héa 50% la
1,5h.
Bai tap dé xuét 2.2.3: Cho phan tng thuin
nghich: A:ﬁZB c6 ky + ko = 4 phat™,

-0,3389.0,8

Ban dau chi co chat A, sau thoi gian 1 phut thi
70% chat A bién thanh chat B. Hay tinh cdc hang
sO toc dé kl, k2

(Pdp sé: k, = 2,852 phat™; k, = 1,148 phat™)

Bai tap dé xuit 2.2.4: Cho phan tng 2Hyq9 +

Ozp) = 2H;0¢ co bién thién nang luong ty do
Gibbs xac dinh theo biéu thic:

AG® = -495856 + 0,03T* + 7,80TInT + 10°T™.
Tinh nhiét 46 dé phan tng nghich tu dién bién.
(Pdp sé: T > 3151K)
Bai tap dé xuit 2.2.5: Phan g chuyén hoa
ciia mdt loai khang sinh trong co thé nguoi c6 hang
s6 toc do bing 5,3.10° 5. Viéc diéu trj bang loai
khang sinh trén chi c6 két qua néu ham lugng
khang trinh trong co thé ludn 16n hon 2mg/1kg co
thé. Mot bénh nhan nang 70kg udng cu 4h phai
uong mot vién khang sinh do. Khi bénh nhén sot
trén dén 38,5°Q thi khoang cach gitra hai lan uéng
thay do6i nhu thé nao? Biét E, = 93,322 kJ/mol.
Huéng din: - Phan img chuyér} hoéa khang
sinh 1a bac 1 (dua vao don vi hang so6 toc do)
- Ham lugng khang sinh trong mdi vién thudc:
Pap s6: 300mg
- Tinh hang s toc d6 & 38,5°C dwa vao E,:
Pap s6: k’ = 6,307.10°s™
- Tinh thoi gian chuyén hoa:
Pip s6: t = 12080s = 3,36h.
2.3. Bai tap tinh pH dung dich
Cac dinh luat co ban cua hoa hoc 1a co sé cho
viéc tinh toan can bang trong dung dich. Bac biét 1a
dinh luat tac dung khoi luong, dinh luét bao toan

dién tich va dinh luat bao toan néng d6 ban dau
(phan sb nong do).

No¢i dung Hoa phan tich thi kha da dang va
phong phu, tuy nhién bai tdp nao cing lién quan
dén pH, do d6 trong bai bao nay ching t6i chu yéu
tap trung vao cac bai toan tinh pH, tic tinh toan
can bang trung dung dich acid — base.

Quy trinh tinh toan theo 4 budc nhu sau:

- Bude 1: Mo ta cic can bang xay ra trong
dung dich

- Bude 2: Viét bicu thire dinh ludt bao toan
dién tich

- Bwdc 3: St dung biéu thirc phan sb nong do
dé bicn doi biéu thirc dinh luat bao toan dién tich
thanh phuong trinh anh =[H'], m, C, V...

- Buwée 4: Thay sb va giai phuong trinh thu
duoc ¢ budce 3 va tinh toan [i]...

Vi bai tap can bang acid — base: gid tri pH
dugc ghi voi 2 chir s6 thap phan; ’gié tri thé tich V
(ML) dugc ghi véi it nhat 3 chir s6 c6 nghia; gia tri
khéi luong m (gam) va ndéng do C (M) duogc ghi
Vi it nhat 5 chit s6 c6 nghia.

V6i bai tap tinh pH = -Ig([H*]) chi 1ay nghiém

= [H*] > 0. Do d6 khi bim trén may tinh CASIO

can chon gia tri dau hy phu hop. Thuong thi nhap
gia tri dau hy dau tién la hy = 107,

Vi du 2.3.1: Photphoric acid va mudi cta no
1a mot loai phan boén quan trong va c6 nhiéu tng
dung trong xir 1y kim loai, thuc pham, chit ty ria,
ché tao kem danh rang. Mot lugng nho HzPO, duoc
st dung rong rai dé tao vi chua hay vi chat cho
nhiéu thirc uéng nhu cola va bia. M§t loai cola (co
d = lg/mL) c6 chira 0,05% H3PO, vé khéi lugng.
Tinh pH cua cola, gia sit nguyén nhan gay ra tinh
acid cua cola 1a do H3PO,.

5,1020.10° M

Thuc hién cac budc theo quy trinh 4 budc néu
trén ta thu dugc phuong trinh:

0™ 3 10%*h? +2.10°*h +3.10 %%

h3 0 215h2 +10 936h+10 —21,68 ( )

Véi cach giai thong thuong khong sir dung

CASIO, bién d6i phuong trinh (8) ta thu dugc
phuong trinh bac 5:

h®+7,0795.10°h*-3,6119.10°h® -4,4543.10*h’ -
7,5630.10%*h - 2,0893.10% = 0 )

Hudng din: Ta c6: Cppo, =

h= +5,1020.10™.
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Viéc giai phuong trinh (8) rat phuc tap va dé
mic sai 1am, con phuong trinh (9) 14 phuong trinh
bac 5. Phuong trinh (8) hodc (9) khong thé giai
theo cach thong thuong.

Thao tac trén may tinh CASIO, nhap phuong
trinh (8) va str dung chirc nang SOLVE véi gia tri
ho = 107 ta dugc nghiém h = 3,4352.10°M

Vay pH cua nudc cola la:
H = -19(3,4352.10%) = 2,46.

Phuong trinh (9) 1a phuong trinh bac 5 nén
c6 tdi da 5 nghiém thyc. Dung chirc ning SOLVE
trén may tinh CASIO c6 thé tim cac nghiém thuc
(c6 3 nghiém h; = 3,4352.10%; h, = -1,2332.10";
h; = -1,0515.10'%) nhung chi h = 3,4352.10°> 0 Ia
thoa man.

Phuong trinh (8) & dang phitrc tap hon nhung
viéc tinh toan bang chirc ning SOLVE ciing tuong
ty phuong trinh (9). Tuy nhién rd rang viéc tinh
theo (8) s& nhanh hon rat nhiéu, do khong can phai
bién d6i thanh phwong trinh (9).

Vi du 2.3.2: Mot trong nhing thudc thir dic
trung dé tim ion Pb®* trong dung dich 1a K,CrOy, vi
tao két tia PbCrO, mau vang, tan dugc trong dung
dich NaOH. Trong khi d6, Na,S tao véi ion Pb**
két tia PbS mau den, khong tan trong dung dich
NaOH. Tinh pH cta dung dich X chtra Na,S 0,02M
va K,CrO, 0,03M. Cho H,S c¢6 pK; = 7,02; 12,90
va HCrO, cé pK, = 6,50.

Huéng dén: Thuc hién cac budc theo quy

trinh 4 budc néu trén ta thu dugc phuong trinh:
-14 -7,02 -19,92 -6,50
140120 400p 10210 g 2107
h h®+10"*h+10™ h+10™

Tuong tu Vi du 2.3.1 thi viéc bién dbi phuong
trinh (10) thu duoc phuong trinh bac 5 nén néu giai
bang cach thong thuong s€ rat kho khan.

(10)

Thao tac trén may tinh CASIO, nhap phuong
trinh (10) va str dung chtrc nang SOLVE véi gia tri
ho = 10™ ta dugc nghiém h = 6,0418.10° M

Vay pH cuta dung dich X:

H = -1g(6,0418.10™) = 12,22,

Khi st dung may tinh CASIO dé giai phuong
trinh (10), néu nhép he = 107 thu duoc nghiém h =
-4,1625.10'? < 0. Vi dung dich X chira mu6i cua ion
kim loai kiém va ion S‘Z' nén c6 modi truong kiém,
do d6 can nhap gi4 tri dau hy << 107
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Vi du 2.3.3: Gidm c6 tinh acid v6i thanh phan
chinh la acetic acid. Tur xua, giém da duoc st dung
nhiéu trong 4m thuc. Nong do acetic acid v6i gidm
an thuong 1a 5%, con v6i myc dich bao quan thyc
pham th1 ding nong do cao hon, 1én t61 18%. Tu

“giam” c¢6 ngudn goc tir vin aigre, tir tleng Phap co
c6 nghia 1a “rugu chua”.

Mot méu giém an chira 5% acetic acid dugc
pha lodng thanh dung dich acetic acid 0,10M.
Thém 5,0 mL dung dich NaOH 0,10M vao 50 mL
dung dich acetic acid trén. Hay tinh pH dung dich
Y thu duge. Biét CH;COOH c6 pK, = 4,76

Huéng dén: Thuc hién cac budc theo quy
trinh 4 budc néu trén ta thu dugc phuong trinh:

1 1014 1 107

h+ —=
110 h 11 "h+10*

Phuong trinh (11) 1a phuong trinh béc 3:
h®+9,1083.10°h*-1,4218.10°h-1,7378.10™°=0 (12)

Phuong trinh (12) 1a phuong trinh béc 3, ¢6 thé
giai bang cach khong can ding ‘mdy tinh CASIO.
Tuy nhién, cng thirc nghiém 1a rat phuc tap.

Néu dung may tinh CASIO thi c¢6 thé st dung
chuc nang gidi phuong trinh bac 3 s€ thu duogc 3
nghiém thuc (h; = -9,2618.10°%; h, = 1,5351.10; h;
= -1,2223.10™"), nhung chtrc ning nay khong thé
dung cho phuong trinh (11).

(11)

Nhép phuong trinh (11) va st dung chirc nang
SOLVE véi hy = 107 tac6 h = 1,5352.10°*

Vay pH cuta dung dich Y:
H =-lg(1,5352.10") = 3,81.

Vi du 2.3.4: Khac voi nude nguyén chét chi
¢6 pH bang 7,0, nudc mua lai ¢6 tinh acid yéu do
hoa tan cac oxide acid. Trong khong khi, sulfur
dioxide (SO,) va nitrogen monoxide (NO) bi oxid
hoa thanh sulfur trioxide (SOs) va nitrogen dioxide
(NO,), cac chét ndy phan tng v6i nudc tao thanh
sulfuric acid (H,SO,) va nitric acid (HNO3). Nhitng
nguyén nhan nay tao thanh mua acid ¢6 pH khoang
4,2, tuy nhién ciing c6 liic do dugc nhiing gia tr rat
thap c& 1,7.

a) O diéu kién chudn (25°C, 1 bar), SO, c6 do
tan 33,9 lit SOy/lit nude. Tinh pH cia dung dich
bdo hoa SO,. Cho SO,(aq) c6 pK;=1,76; 7,21.

b) Sau mot vu phun trao nui ltra, pH ctia nudce
mua la 3,2. Gia su chi ¢6 H,SO, gy ra hién tugng
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nay, tinh néng d6 H,SO, trong nudc mua. Cho
H2804 co pKz = 1,99

Huéng din:

a) Ta co: nso,= 1,3675mol = Cso,= 1,3675M.

Thuc hién cac budc theo quy trinh 4 budc néu
trén ta thu dugc phuong trinh:

10% || 475 10%"h+210°7
h?+1077°h +10°%"

Tuong ty céc vi du trén, phuong trinh (13) la
phuong trinh bac 4 nén khong thé giai theo cach
thong thuong s€ kho khan. Giai phuong trinh (13)
bang may tinh CASIO, nhiap phuong trinh va
SOLVE véi hy =107 tac6 h = 1,4571.10™.

Vay pH cua dung dich SO, bao hoa:
H =-lg(1,4571.10") = 0,84.

b) Goi néng do H,SO, 1a C. Tuong tu, thuc
hién theo quy trinh 4 budc néu trén ta co:
0™ h+2.10"%
h= +C. 14
h h+10™"% (14)

Thay h = 10™ = 10*? vao phuong trinh (14)
va SOLVE ta dugc C = 3,2491.10*M.

Vi du 2.3.5: Dung dich dém van nang con goi
la dém Britton-Robinson, dugc dung rat phd biép
trong hoa hoc thuc nghiém do ¢6 khoang dém rat
rong tr pH = 2 — 12. Beé pha dung dich dém c6 pH
khac nhau, ngu(‘yi~ta thém dung dich NaOH 0,2M
vao dung dich hon hop cac acid: HsPO, 0,04M,
CH3;COOH 0,04M va H3BO; 0,04M.

a) Tinh pH cta dung dich thu dugc khi thém
6,0mL dung dich NaOH 0,2M vao 10,0mL hon hop
acid. Cho HiPO, c6 pK; = 2,15; 7,21; 12,32,
CH3COOH c6 pK, = 4,76; H3BO3 c6 pK’, = 9,25

b) Tinh thé tich NaOH 0,2M vao 10 mL dung
dich acid trén dé dugc dung dich c6 pH = 4,50.

Huéng din:

a) Taco: CNaoH =0,075M; Cmg)i acid — 0,025M

Thuc hién theo quy trinh 4 budc trén ta co:

10 10%%h?+2,10°*h+3.10%
h3 +10-2,15h2 +10-9,36 h+10-21,68

-4,76 -9,25
+0025. 20 40005 10
el h+10°

0 -4,76

h=

(13)

h+0,075=

+0,025.

(15)

Phuong trinh (15) 1a phuong trinh béc 7 nén
khong thé giai theo cach thong thuong. Nhéap

phuong trinh (15) va st dung chirc nang SOLVE
v6i hg =107 taco h = 5,8814.10”.

Vay pH cua dung dich SO, bdo hoa:
H = -1g(5,8814.10°) = 8,23.
b) Goi V la thé tich NaOH cén thém, ta co:
0,2V 0,4
NaOH :m; acid :m( )

Thyc hién tuong tu cau a) ta c6 phuong trinh:

L 02V _10" 04 10%°h’+2.10°*h+3.10%
v+1o h  V+10 h®+102%h2+10°%®h+102"%
04 ( 10*"  10°®
. +
V+10 (h+1o""76 h+10'9’25J
Nhap phuong trinh (16) va SOLVE theo 4n V
voih=10*"taco V = 2,70mL.

Vi du 2.3.6: Tiéu chuin nudc sinh hoat chi
cho phép ham luong chi nho hon 10pg/L. Pé lam
giam ham luong chi trong nudc thai nhiém doc chi,
ngudi ta co thé dung voi dé két tia chi dudi dang
Pb(OH),. Biét tich sé tan Pb(OH), c6 pKs = 20.
Céac phue hidroxo cua chi: Pb(OH)*, Pb(OH);
Pb(OH); c6 hing sé bén tong cong tuwong ng la:
B, = 10°% B, = 108 B, = 10™° (Pb(OH), la
Pb(OH), ¢ dang phirc tan) va Mp, = 207g/mol. O
pH bao nhiéu thi ham luong chi tan trong nudc dat
tiéu chuin nude sinh hoat?

(16)

Huéng dén:

Goi db tan cua chi trong nudce 1a S (ug/L), ta co:

S = ([Pb**]+[Pb(OH) ]+ [Pb(OH),] + [Pb(OH);]).207.10°

bat [OH] = oh va st dung quy trinh tuong tu
tinh pH ta thu dugc phuong trinh:

6,9
s=102[ L 10
oh

= +1ol°v8+1ol~°’~3.ohj.2o7.1o6 (17)
0

Pé ham lugng chi dat tiéu chuén nudc sinh
hoat thi S < 10pg/L, tuc la:

»f 1 ,10% 108 133 6
10 ?+ ™ +107°+10".0h |.207.10° <10 (18)
0

Bién ddi bat phuong trinh (18) thu dugc bat
phuong trinh bac 3, ¢o6 the giai bang phuong phap
thong thuong, nhu’ng mét nhiéu thoi gian. Viéc giai
bét phuong trinh bic 3 c6 thé ding chirc ning co
san trong may tinh CASIO.

Nhap phuong trinh (18) vao may va SOLVE
véi ohg = 107 ta c6 oh > 1,7836.10°.
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Vay pH dé ham luong chi tan trong nudc dat
tiéu chuan nudce sinh hoat 1a pH > 8,25.

Bai tap dé xuit 2.3.7: Trong co thé nguoi,
pH cua méau dugc gitr on dinh tai khoang 7,35 -
7,45. Sy thay doi pH rat nguy hiém va c6 the dan
dén tir vong. Carbonic acid gitt vai tro dém rit quan
trong dé gitt pH ctia mau 6n dinh theo can bang;

CO, + H,0 2 HCO; + H*

O diéu kién sinh 1y (37°C) carbonic acid c6
pKi = 6,1; 10,0. Gia su nong d6 carbonate tong
trong huyét twong 1a 2,52.10M.

a) Tinh ndng do cac dang carbonate trong méau
o pH 7,4.

b) Hé dém nay chdng lai sy thay d6i acid hay
base tt hon? Gidi thich?

¢) Trong mau, lactic acid (& 37 °C pKy, = 3,6)
duoc trung hoa bdi bicarbonate. Khi hoat dong thé
chat cudng do cao, lactic acid (HL) duogc tao thanh
trong cac co, dac biét 1a trong chuyén hoa ki khi.
Tinh pH ciia mau trong cac co khi nong do HL 1a
2,70.10°M (Pdp sé: pH = 6,84)

Bai tap dé xuét 2.3.8: Histidine 1a a-amino
acid c6 nhom imidazole, co lién quan dén cac qua
trinh trao ddi chat trong co 0)
thé. Khi acid héa, histidine

(HA) bi proton hoa thanh / OH
+ 2+

HA", H’SA - o NH.
Biét HsA®" ¢c6 pK; =

1,82; 6,00; 9,17

a) Tinh pH dung dich HA 0,0100M.
(Pdp so: pH = 7,58)

b) Tinh ndng do HCIO, can thiét lap trong
dung dich HA 0,01M d€ co6 pH = 2 (coi thé tich
dung dich thay doi khong dang ké). Tinh nong do
dang trung hoa cua histidine trong dung dich thu
duoc (dung dich X).
(Pdp sé: C = 2,3978.10°M; [HA] = 6,0212.10"M)

Bai tip dé xuit 2.3.9: Voi t6i co tén khoa hoc
la calci hydroxide véi cong thirc Ca(OH),, duge st
dung nhi€u trong cong, ndng nghiép. Nhung voi to1
duogc su dung rong rai nhat trong viéc xu ly nudc
thai, giup can tr¢ sy &n mon va bao vé mdi trudng
tu nhién bang cach trung hoa cac acid tao nén chat
thai trong nganh c6ng nghiép, lam mém nudc cimg
tam thoi (chira bicarbonate HCOg)), giup tay u€ va
diét trir vi khuan.
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O diéu kién thudong do tan cua Ca(OH), trong
nudc la 2,2942.10'2M. Tinh pH cta dung dich bao
hoa Ca(OH),. Cho Ca** c6 n = 10™2°,

(Pdp sb: pH = 12,55)
3. Két ludn

Chirc ning SOLVE c6 thé dung dé giai quyét
nhiéu dang bai tap hoa hoc khac, dac biét 1a hoa
hoc & phd thong. Tuy nhién, , trong pham vi bai bao
nay chiing t6i dua ra mot sé dang bai tap hoéa hoc
thuong gap ¢ bac dai hoc, dic biét la cac chu dé
Hoa ly va Hoa phan tich. Cac phép tinh trong bai
bao co thé sir dung cac dong may tinh CASIO tir
fX-570MS tr¢ 1én, tuy nhién ching t6i khuyén dung
dong may tinh CASIO fx-580VN X 1a tét nhét do
tdc do tinh toan nhanh va da dang.

Loi cam on. Bai bao deO’C hé tro boi de taz

khoa hoc va céng nghé cip co sé, md sé
SPD2022.01.11.
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