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Bai toan thuc té vé Héa hoc va Moi truong

Chuyén dé nay téng hgp cac dang bai toan thuc té lién quan dén hda hoc va
cac van dé moi truong, thuong xuat hién trong cac ky thi, dac biét la ky thi
THPT Quéc gia. Viéc nam viing kién thdc nay khong chi gilp cdc em dat diém
Ccao ma con nang cao nhan thdc vé bao vé moi trudng.

Phan 1: O nhiém khéng khi

1. Hiéu ung nha kinh va bai toan khi CO:

Khai niém: Hiéu (ng nha kinh 1a hién tugng Trai Dat ndng Ién do blc xa séng
ngan cla Mat Troi cé thé xuyén qua bau khi quyén, nhung blc xa séng dai tu
mat dat bi cac khi nha kinh (chu yéu l1a COz, CHa, N20...) gilt lai, khdng cho thoat

ra ngoai khéng gian.

Bai toan trong tam: Tinh todn lugng khi CO:z sinh ra tUr qua trinh dét chdy
nhién liéu héa thach (than, xang, dau, khi gas).

Phuong trinh téng quat:

o D6t than (Cacbon): C + 02 - CO:2
e DOt xang (gid sur la octan CsHis): 2CsHis + 2502 - 16CO2 + 18H:20

e DOt khi gas (propan CsHs va butan CsH10): CsHs + 502 = 3CO2 + 4H:20 va

2CaHi0 + 1302 -» 8CO:2 + 10H20
Vi du minh hoa:
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. Vi du 1: D6t chdy hoan toan 1 tan than chra 92% cacbon, phan con lai la
tap chat khong chéy. Tinh thé tich khi CO: (dktc) thai vao khi quyén.

. Gidi:

- Khéi lugng cacbon trong 1 tan than: m_C = 1000 kg * 92% = 920 kg =
920000 g.

- S6 mol cacbon: n_C = 920000/ 12 (mol).

- Phuong trinh: C + 02 - COa.

- Theo phuong trinh, n_COz2 = n_C = 920000/ 12 (mol).

- Thé tich CO2 (dktc): V_CO2 = (920000 / 12) *22.4 = 1717333.3 lit = 1717.3

m3.

. Vi du 2: Mot chiéc xe may tiéu thu hét 2 kg xang (giad st chi chra CsHis va
CoH20 v4i ti &€ mol 1:1). Tinh t6ng khoi lugng CO2 da thai ra moi truong.

. Gidi:

- Goi s6 mol CsHais la x, thi s6 mol CoHz20 cling la x.

- Khéi lugng xang: m_xang = x * M(CsHis) + x * M(CoH20) = 2000 g.
-=Xx*114 + x*128 = 2000 = 242x = 2000 = x = 8.26 mol.

- Phuong trinh chay:

CsHis = 8CO2

CoHz20 = 9CO2

- Téng s6 mol COz2: n_ COz2 = 8x + 9x = 17x = 17 * 8.26 = 140.42 mol.

- Khéi lugng CO2: m_CO2 = 140.42 * 44 = 6178.5 g = 6.18 kag.
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2. Mua axit

Khai niém: Mua axit la hién tugng nudc mua cé do pH thap hon 5.6, duoc tao
ra khi cac oxit phi kim nhu luu huynh dioxit (SOz2) va cac oxit cia nito (NOx)
phan Ung véi hoi nudc trong khi quyén dé tao thanh axit sunfuric (H2S0a4) va

axit nitric (HNOs).
Phuong trinh phan ing chinh:
e 2502 + 02 (xuc tac) - 2S0s

e SO3 + H20 -» H2S04

e ANOz2 + Oz + 2H20 - 4HNO:s

Bai toan trong tam: Tinh todn khéi lugng oxit gdy 6 nhiém tU viéc dot nhién

liéu chra luu huynh, nito; tinh néng d6 axit trong nuéc mua.
Vi du minh hoa:

1. Vi du 1: M6t nha may nhiét dién moi ngay dét hét 500 tan than da chla
1.6% luu huynh. Gia st toan bd lugng luu huynh chdy tao thanh SO:z. Tinh
khoi lugng khi SOz nha may thai ra khi quyén maoi ngay.

2. Giai:

- Khéilugng luu huynh trong 500 tan than: m_S = 500 tan * 1.6% = 8 tan =
8000 kag.

-S6 mol S: n_S =8000/32 =250 kmol.

- Phuong trinh: S + Oz - SOa.

- Theo phuong trinh, n_SO2 = n_S = 250 kmol.

- Khoi lugng SO2: m_S0O:2 = 250 * 64 = 16000 kg = 16 tan.
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3. Vi du 2: Khi thai cia mot nha may cé chlra SOz vGi nong do 0.02 mol/m3. Bé
X 1f 2000 m3 khi thai nay, nguoi ta dung dung dich Ca(OH)2 0.01M. Tinh thé
tich dung dich Ca(OH)2 can dung.

4. Giai:

- S6 mol SOz trong 2000 m?3 khi thadi: n_SO2 = 0.02 * 2000 = 40 mol.
- Phuong trinh phan ng: SO2 + Ca(OH)z2 - CaS0s3! + H-20.
- Theo phuong trinh, n_Ca(OH)2 = n_SO2 = 40 mol.

- Thé tich dung dich Ca(OH)2 can dung: V=n/C M = 40/ 0.01 = 4000 lit.

Phan 2: O nhiém nguén nudc

1. Chi s6 BOD va COD

Khai niém:

e BOD (Biochemical Oxygen Demand - Nhu cau oxy sinh héa): La lugng
oxy can thiét dé vi sinh vat phan huy cac chat hiru co dé phéan huy sinh hoc

trong mot thé tich nudc nhat dinh, thuong dugc do trong 5 ngay & 20°C

(BODs).

e COD (Chemical Oxygen Demand - Nhu cau oxy héa hoc): La lugng oxy
can thiét dé oxy héa toan bd cac chat hiru co (cad dé va khoé phan hdy sinh

hoc) trong nudc bang céc tac nhan oxy héa manh (nhu K2Cr207 hodac KMnOa).

Y nghia: Ca hai chi s6 déu dung d& ddnh gid mdc do 6 nhiém hitu co cla nguén
nudc. Chi s6 cang cao, ngudn nudc cang 6 nhiém. Thong thuong, COD = BOD.
Bai toan trong tam: Chu yéu la cdc cau hdi ly thuyét so sanh mic do 6 nhiém
hoac cac bai toan don gian dua trén phuong trinh oxy hda - kh.
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Vi du minh hoa:

1. Vi du 1 (Ly thuyét): M6t mau nudc thai tr khu dan cu cé chi sé BOD la 150
mg/L, trong khi mot mau nudc tir hé tu nhién cé chi s6 BOD la 4 mg/L. Hay

cho biét mau nudc nao 6 nhiém hon va giai thich.

2. Giai: Mau nudc thai tir khu dan cu 6 nhiém hon. Chi s6 BOD cao (150 mg/L)
cho thay trong nudc cé chra moét lugng 16n chat hitu co dé phan huay sinh
hoc, doi hoi mot lugng 16n oxy dé vi sinh vat phan hady chidng. Diéu nay lam

gidm nong d6 oxy hoa tan trong nudc, gay hai cho cac sinh vat thay sinh.

3. Vidu 2 (Tinh toan): D& xac dinh ham lugng cla ion Fe2+ trong mot mau
nudc thai, ngudi ta chuan dé 100 ml mau nudc dé bang dung dich KMnOa
0.02M trong méi trudng axit va dung hét 10 ml dung dich KMnOa. Tinh néng
do Fe2+ (mg/L) trong mau nudc.

4. Giadi:

- S6 mol KMnQOa4: n_KMnO4 = 0.02 * 0.01 = 0.0002 mol.

- Phuong trinh ion rdt gon: 5Fe?* + MnOa~ + 8H* - 5Fe3* + Mn?* + 4H:20.
- Theo phuong trinh, n_Fe?* =5 *n MnOs+~ =5 *0.0002 = 0.001 mol.

- Khéi lugng Fe2* trong 100 ml: m_Fe2* = 0.001 * 56 = 0.056 g = 56 mg.

- Nong d6 Fe2* trong 1 lit: (56 mg /100 ml) * 1000 ml = 560 mg/L.
2. O nhiém kim loai nang
Khai niém: La su tich tu cua cac kim loai nang nhu chi (Pb), thuy ngan (Hg),
cadimi (Cd), asen (As), crom (Cr)... trong nguén nudc vugt qua nong dbé cho
phép, gay dbéc cho sinh vat va con nguai.
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Nguén goéc: Cha yéu tir nudc thai cia cdc nganh céng nghiép nhu khai khodng,

luyén kim, ma dién, san xuat pin...

Bai toan trong tam: Tinh todn néng do ion kim loai (thuong tinh bang ppm -
parts per million, 1 ppm = 1 mg/L) va cac phuong phap x ly, phd bién nhat Ia

phuong phéap két tua.
Vi du minh hoa:

1. Vi du 1: Phan tich mét mau nudc thai cong nghiép cho thay néng dé ion
Cd2* la 0.015 mg/L. Theo quy chuan Viét Nam, giGi han cho phép cta Cd?*
trong nudc thai cong nghiép la 0.01 mg/L. H3i mau nudc nay cé dat tiéu

chuén khong?

2. Giai: Nong d6 Cd?* do duogc la 0.015 mg/L, 16n hon gidi han cho phép la 0.01
mg/L. Do d6, mau nudc thai nay khéng dat tiéu chudn va can dugc xt ly

trugc khi thai ra méi trudng.

3. Vi du 2: D& xr ly 10 m3 nudc thai chra ion Cu2* cé nong do 64 mg/L, nguoi
ta dung voi toi (Ca(OH)z). Tinh khoi lugng voi toi toi thiéu can dung dé két tua
hét lugng ion Cu?* trén.

4. Giai:

- Thé tich nudc thai: V = 10 m3 = 10000 L.

“Kh&i lugng Cu2*: m_Cu?* = 64 mg/L * 10000 L = 640000 mg = 640 g.
- S6 mol Cu?*: n_Cu?* = 640/ 64 = 10 mol.

- Phuong trinh phan &ng: Cu?* + Ca(OH)z2 » Cu(OH)z21 + Ca?*.

- Theo phuong trinh, n_Ca(OH)2 = n_Cu?* = 10 mol.

- Khéi lugng Ca(OH)2 can dung: m_Ca(OH)2 = 10 * 74 = 740 g.
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Phan 3: Cac bai toan thuc té khac
1. Bai todan lén men
Khai niém: Lén men la qué trinh chuyén héa sinh hda cac hgp chat hitu co

(thuong la carbohydrate) thanh cac sdn pham don gidn hon duéi tdc dung cla

enzyme do vi sinh vat tiét ra.
Cac qua trinh phé bién:

e Lén men ruogu: (CeéH100s5)n - NCsH1206 » 2NC2HsOH + 2nCO2 (tU tinh

bot/xenlulozo)

e Lén men giam: C:HsOH + Oz » CH3COOH + H20

Bai toan trong tam: Tinh todn khéi lugng sédn pham, thé tich dung dich, d6

ruou, hiéu suat phan ing.
Vi du minh hoa:

1. Vidu 1: TUr 1 tdn gao chra 81% tinh bot cé thé san xuat dugc bao nhiéu lit
con 90°, biét hiéu suat cla toan bd qua trinh la 80% va khaéi lugng riéng cla
Cz2HsOH nguyén chat la 0.8 g/ml.

2. Giai:

- Khéi lugng tinh bot: m_tinh bét = 1000 kg * 81% = 810 kg.

- S0.do phan Ung: (CsH100s)n = 2nC2HsOH.

- Khéi lugng mol: 162n (g) = 2n * 46 (g).

- Khoi lugng C2HsOH (ly thuyét): m_ancol(LT) = (810 * 2n * 46) / (162n) =

460 kg.
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- Khoéi lugng C2HsOH (thuc t€): m_ancol(TT) = 460 kg * 80% = 368 kg =
368000 g.

- Thé tich C2HsOH nguyén chéat: V_ancol = m /D = 368000/ 0.8 = 460000 ml|
= 460 L.

- Thé tich con 90°: V_con = (V_ancol * 100) / 90 = (460 * 100) / 90 = 511.1 L.

3. Vidu 2: Lén men giam 200 ml dung dich ancol etylic 11.5°. Tinh khoi lugng

axit axetic thu dugc, biét hiéu suat phan ng la 90% va D(ancol) = 0.8.g/ml.
4. Giadi:

- Thé tich C2HsOH nguyén chat: V_ancol = 200 *11.5/ 100 = 23 ml.

- Khéi lugng C2HsOH: m_ancol =V *D =23*0.8 =18.4 g.

- S6 mol C2HsOH: n_ancol = 18.4 / 46 = 0.4 mol.

- Phuong trinh: C2HsOH + O2 - CH3sCOOH + H-20.

- Theo phuong trinh, n_CH3COOH(LT) = n_ancol = 0.4 mol.

- S6 mol CH3sCOOH (thuc té): n_CHsCOOQH(TT) = 0.4 * 90% = 0.36 mol.

- Khéi lugng CH3COOH thu dugc: m = 0.36 * 60 = 21.6 g.
2. Bai todn ma dién

Khai niém: Ma dién la qua trinh dién phan dung dé phui mot 16p kim loai Ién bé
mat cha mot vat. Vat can ma dugc gan vao catot, kim loai ma lam anot, va
dung dich dién li Ia mudi cta kim loai ma.

Cong thuc Faraday: Khoi lugng kim loai gidi phdng 6 dién cuc dugc tinh bang

cong thuc:

m=(A*xI*t)/(n*F)
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m: khéi lugng kim loai bdm vao catot (gam).

A: khéi luong mol nguyén tr cda kim loai.

I: cuong do dong dién (Ampe, A).

t: thoi gian dién phan (giay, s).

n: so electron ma nguyén t& hoac ion da cho hoac nhan.

F: hang s6 Faraday (F = 96500 C/mol).
Vi du minh hoa:

1. Vi du 1: Ngudi ta muon ma mot [6p niken day 0.1 mm Ién mot tam kim loai
c6 dién tich 50 cm?2. Biét khoi lugng riéng cla niken la 8.9 g/cm3. Can dién
phan dung dich NiSQOa trong thoi gian bao lau vgi dong dién 10A?

2. Giai:

- Thé tich I6p niken can ma: V=S *h =50 cm2* 0.01 cm = 0.5 cm3.

- Khéi lugng niken can ma: m =V *D = 0.5 * 8.9 = 4.45 q.

- Phan Ung tai catot: Ni** + 2e -» Ni. Vay n = 2.

- Ap dung céng thic Faraday:t = (m*n *F) / (A*1) = (4.45 * 2 ¥ 96500) /
(59 * 10) =~ 1455.5 gidy =~ 24.26 pht.

3. Vi du 2: Dién phan dung dich AgNOs véi dién cuc tro, cuong dé dong dién
5A. Sau 32 phdt 10 giay, ngudi ta thay khoi lugng catot tang I1én. Tinh khoi
luong catot da tang.

4. Gidi:

- Thoi gian dién phan: t = 32 *60 + 10 = 1930 giay.

- Phan Ung tai catot: Ag* + 1le » Ag. Vay n = 1.
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- Khoi lugng catot tang chinh la khéi lugng bac badm vao.
- Ap dung céng thic Faraday: m_Ag = (A*1*t)/(n*F) = (108 *5 * 1930) /
(1 *96500) = 10.8 g.
3. Bai toan phan bén héa hoc
Khai niém: Phan bén héa hoc la nhitng héa chéat cé chlra cadc nguyén to dinh
dudng can thiét cho cay trong. D6 dinh dudng cla phan bén dugc danh giad theo
ti 1& phan tram khéi lugng cla cac nguyén té dinh dudng.
e Phan dam: do6 dinh dudng tinh theo %N.
e Phan lan: d6 dinh dudng tinh theo %P20s.
e Phan kali: do dinh dudng tinh theo %K:O0.
Bai toan trong tam: Tinh d6 dinh duéng cla mot loai phan, tinh khoi luong
phan bén can dung dé cung cap mot lugng dinh dudng xac dinh.
Vi du minh hoa:
1. Vidu 1: Tinh d6 dinh dudng (ham lugng %N) trong phan amoni nitrat
(NH2NOs).
2. Giai:
- Phan t& khoéi cia NHsaNOs = 14*2 + 1*4 + 16*3 = 80 g/mol.

-Khéi lugng Nito trong 1 mol NHsNO3s: m N =2 * 14 = 28 g.

- b6 dinh dudng (%N) = (m_N / M_phan) * 100% = (28 / 80) * 100% = 35%.

3. Vi du 2: D& cung céap 140 kg N cho mot cdnh déng, ngudi ta dung phan uré

(NH2)2CO. Biét rang trong qua trinh bén phan, cé 5% lugng dam bi that thoat.
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Tinh khéi lugng phan uré can dung.

4. Giai:
- b6 dinh dudng cua uré: %N = (28 / 60) * 100% = 46.67%.
- Lugng N thuc té can cung cap (da tinh hao hut): m_N(can) = 140 kg / (1 -
5%) = 140 / 0.95 = 147.37 kg.
- Khéi lugng phan uré can dung: m_uré = m_N(can) / %N = 147.37 / 46.67%
~ 315.8 kg.
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