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1.1 Gi¢i thiéu

O Thuat nglr “Ma6i tredng” co nghia den la “mdbi trwdng xung quanh”.

0 N6 bao gom bon thanh phan chinh sau: (1) Khi quyén, (2) Thay quyén, (3) Thach quyén va
(4) Sinh quyeén.

Atmosxhere (air)

. Biosphere '

Hydrosphere (water)

Lithosphere (earth)

Figure 11  Environmental
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1.1 Gié&i thieu (it)
Table 1.1 Environmental components
Thuay quyén (dai duong, hd, séng, nudc ngam Continental o _
Phi sinh 2 y s aAe. 3R\ 42 i ceanic
i];n Thach quyén (vo trai dat: dat va da) Crust S“ﬁég‘&"iﬁ” Crust
' Khi én
awy - - — 10 km
Sinh vat song (dong vat, thuc vat, nam, vi
Sinh vat | khuan, virus) ! Lithosphere —— 100 km
X4c sinh vat chet Plastic Asthenosphere 200
______________________________________________________________ 200 km
Upper Mantle
(down to 670 km)
Y

“Hoéa hoc mdi truong” 1a mdt nhanh cuia khoa hoc nghién ctru cac hién tugng/qua trinh hoa hoc xay ra trong
moi trudng, tirc 1a nghién clru vé ngudn goc, su van chuyén, phan tmg, tic dung va so phan cta cac loai hoa
chat trong mdi truong.
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1.1 Gi&i thiéu (tt)

ILLUSTRATION OF THE DEFINITION
OF ENVIRONMENTAL CHEMISTRY

N

6 Luu huynh (S) trong than bi oxy hoa

SO, + 1,0, + H,0

thanh khi sulfur dioxide (SO,(g)) thai 2 1,80,
ra khi quyén. /’ﬁ{//////’
0 SO,(g) c6 thé bi oxy héa thanh axit )

1
i
g
g
5
i

HS(coal) + 0,— SO,

sulfuric (H,SO,) bang cac qua trinh
hoa hoc trong khi quyén, roi tro lai
trdi dat dudi dang mua axit, anh
huong dén co quan thu cam nhu thuc
vat va cudi clng nam trong mot "bé

\chtra" nhu khdi nude hodc dat. /
Hinh 1.2 Vi du don gian minh hoa dinh

nghia héa hoc maoi treong
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1.1 Gi&i thiéu (tt)

mm——

—
Fossil fuel e —
emissions ' Lightning fixation
(NOy) (NO)
Bacteria fixation Gaseous

Gaseous (organic N) NH;

Eutrophication

Denitrification  se——

Hinh 1.3 Mét vi du khdc mé ta dinh nghia vé héa hoc méi trueong
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1.1 Gii thiéu (tt)

0 H6a hoc mdbi truearng bao gom hoa hoc khi quyén, héa nuéc, hda hoc dat/da, cing nhu
phu thugc nhiéu vao héa phdan tich va lién quan dén médi treuong cling nhw cac linh
vuc khoa hoc khéc.

A N6 clng liéen quan dén viéc hiéu ré6 cach thirc hoat dong cua MOi truong khong bi o)
nhiem, nhitng loai héa chit ndio co nong dé tw nhién va nhiing tac dong gi. Néu khong
c6 digu ndy thi sé khéng thé nghién ctru chinh xdc nhirng tadc déng caa con nguoi ddi
véi moi treong thdng qua viéc thai ra cac hoa chat.

0 Cac nha hdéa hoc moéi treorng dwa trén nhiéu khai niém tir hda hoc va cac ngonh khoa
hoc mai truong khac nhau dé hd tro nghién ctu caa ho ve nhitng gi dong Xay ra voi
Mot loai héa chat trong moi truong. Cac khdi niém chung quan trong vé hoa hoc bao
gom viéc hiéu cac phan irng héa hoc va céac phmrng trinh, dung dich, don vi, liy
mau va ky thuit phan tich.
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2.1 Cac dorn vi tao ra vat chat

0 vat chat [a bat c tht gi c6 khéi lwgng va chiém khéng gian. O miic t6i thiéu, vat
chit can it nhat mét hat ha (tiéu) nguyén tir, mac dU hau hét vat chit bao gom cdc
nguyén tu.

0 Nguyén tir 1a thanh phan nhé nhat cia mét nguyén t6, cd dac diém la cd chung
cdAc tinh chit héa hoc ena nauvén ta dé va hat nhéan e neutron, proton va electron

An atom of nitrogen. symbol N.
Each N atom has 7 protons (+)
in its nucleus, so the atomic
number of N is 7. The atomic
mass of N is 14,

An atom of carbon, symbol C.
Each C atom has 6 protons (+)
in its nucleus, so the atomic
number of C is 6. The atomic
mass of Cis 12,
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2.1 Cac dorn vi tao ra vat chat

0 Nguyén t6 Ia mot chat ma cdc nguyén tir cua nd déu cbé cung so6 proton, hay ndi cach
khdc la cb cung sé nguyén tr. Cac nguyén t6 Ia nhirng chit don gian nhat vé mat héa
hoc va khdng thé phdn hay thanh cac chit khac théng qua cac phan wng héa hoc
thong thuong.

d Phan tk Ia hat nhé nhit cua hop chit cd thé ton tai va thé hién cac tinh chat cu thé cta
hop chat.

0 Hop chat dwoc hinh thanh khi hai hoac nhiéu nguyén tir cua cung mot nguyén to hoac
khac nhau duoc lién két hodc két han theo v ]' '

guyén tw, nguyéh

h e O ‘

vi du: H = Hydro, O = Oxy i COD | .;..m/,n.,]
phén tcp 9 A‘/l ! Mlblll tonl
vi du: Hai nguyén tr H cong véi H,0 L’—I -1—I \% L‘T‘i

~ ~ > ~ n > compound . | | .
mot nguyén tir O = mot phan tw ™
puhl ORGO®-

Water - % . :

Chit haica Fhadne ~h2¢
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2.1 Cac dorn vi tao ra vat chat

Bai tap 1. Co thé co nguyen tir, nguyén to, phan tir, hO’p chat va/hodc hon  hop cac hop chat
nhu hinh dudi day. Dya vao dinh nghia cua ching ma ban da hoc, hay dién tén cua chung
tir (a) dén (f), trong d6 co thé c6 nhiéu hon mot tén.

O o~
o ®
O
2 e Tod
"' TVewouPYe
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2.1 Cac dorn vi tao ra vat chat

Pap an Bai tip 1. Pién tén ciia ho tir (a) dén (f), trong d6 c6 thé c6 nhiéu hon mét tén:

2. atom, element b/ molecule, compound

<. molecule, compound - molecule, compound

P

/. compounds . mixture of compounds

o W e




Co-funded by the
Erasmus+ Programme
of the European Union

10/116

Cac nguyén tac co’ ban cta héa hoc

INOWASIA

2.2 cac nguyén to hoa hoc

C6 118 nguyén t6 hoa hoc di biét, trong do 94 nguyen t6 xuat hién tu nhién trén trai dat va 24 nguyén to
nhan tao khac nhu trong bang phj

GROUP
1 1A 18 1A
a http://www.periodni.com
g 1 RELATIVE ATOMIC MASS (1) B Metal By Semimetal [l Nonmetal
=
P4 A GROUP IUPAC " _ GROUP CAS L. Alkali metal [, Chalcogens element A 14 VA 15 VA 16 VIA 17 VIIA
N ) ) :l,‘ | INA .. Alkaline earth metal [l Halogens element 6 12011]7 14.007]8 15.900 9 18.008
ATOMIC NUMBER |8 10.811 "
2 Transition metals L. Noble gas C N O
symsoL—== B Lenthanide STANDARD STATE (25 °C; 101 kPa)
y Actinide Naiaes Fe -sdlid CARBON | NITROGEN | OXYGEN | F
Hg - liquid © - synthetic 15 30.974 |16 32.065 |
3 ELEMENT NAME P S
3 e 4 VB s VB 6 VIIE 8 10 11 IB 12 111 [ ALUMINIUM PHOSPHORUS| SULPHUR | CHI
21 44.956 22 47.867 | 23 50.942 | 24 51.996 [ 25 54.938 | 26 55.845 [ 27 58.933 | 28 58.693 | 29 63.546 30 65.38 |31 69.723 |32 72.64 [ 33 74.922 |34 78.96 |
. -
4 Sc Ti A\ % Cr |[Mn | Fe | Co | Ni | Cu | Zn | Ga | Ge | As | Se
TITANIUM | VANADIUM | CHROMIUM twﬁ IRON ) coBaALT NICKEL COPPER ZINe. GALLIUM SELENIUM [J
39 88.906 (40 91.224 |41 92.906 (42 9596 (43  (98) |44 101.07 |45 102,91 46 106.42 |47 107.87 [48 112.41| 49 114.82|50 118.71 51 121.76 |
& Zyr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In Sn | Sb
L ZIRCONIUM | NIOBIUM _[MOLYBD! [TECHNETIUM| RUTHENIUM | RHODIUM m SILVER | _cADMIU INDIUM TIN i A A
137.33 57.71 |72 178.49 [73 180.95 [ 74 183.84 75 186.21(76 190.23 77 192.22 (78 195.08 |79 196.97 [ 80 200.59 [ 81 204.38 82 207.2 [ 83 208.98 |84 (209) [85 (210)
I
6 Ba |La-Lu| Hf | Ta Re | Os | Ir | Pt | Au | Hg | TI | Pb | Bi | Po | At
Lanthanide| 5 L \STA
| HAFNIUM | TANTA GSTEN | RHENIUM | OSMIUM | IRIDIUM ] MM% MERCURY | THALLIUM LEAD BISMUTH _|_POL Y
(226) | 89-103 104 (267) | 105 (268) [106 (271) [ 107 (272) |[108 (277) | 109 (276) [ 110 (281)[111 (280)| 112 (285)( 113 (...) | 114 (287)| 115 (...) | 116 (291)( 117 (...) | 118 (...)
v Ra |AcLr [ RE | Db [ Sg | Bh | Hs [ Mit | Ds [ Rg | Cm | Uut | Fl | Uup | Ly | Uus | Uuo
Astinide R 1| BOHRIUM HASSIUM | MEITNERIUM| DARMSTADTIUM| ROENTGENIUM | COPERNICII UNUNTRIUM FLEROVIUM | UNUNPENTIUM | LIVERMORIUM | UNUNSEPTIUM | UNUNOCTIUM
Copyright ® 2012 Eni Generalié¢
LANTHANIDE
x 57 138.91 |58 140.12 |59 1409160 144.24 | 61 (145)| 62 150.36 | 63 151.96 | 64 157.25 | 65 158.93 | 66 162.50 [ 67 164.93 | 68 167.26 | 69 168.93 (70 173.05| 71 174.97
(1) Pure Appl. Chem,, 81, No. 11, 2131-2156 (2009)
Relative atomic m: arc expressed with
e enitean oo ror cmemea e | 1o | Ce | Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
no stable nuclides, the value enclosed in LANTHANUM CERIUM P NEODYMIUM |PROMETHIUM| SAMARIUM | EUROPIUM |GADOLINIUM| TERBIUM |DYSPROSIUM| HOLMIUM ERBIUM THULIUM YTTERBIUM | LUTETIUM
brackets indicates the mass number of the o e
longest-lived isotope of the element. However S
three such elements (Th, Pa and U) do have s |89 (227) [90 232.04 |91 231.04 (92 238.03(93 (237)| 94 (244)[ 95 (243)| 96 (247)|97 (247)[98 (251)|99 (252)|100 (257)[101 (258)|102 (259) (103 (262)
characteristic terrestrial isotopic composition,
and for these an atomic weight i abulated Ac | Th | Pa U [Np | Pu | Am | Cm | Bk | Cf | Es | Fm | Md | No | Lr
ACTINIUM | _THORIUM |PROTACTINIUM| URANIUM | NEPTUNIUM | PLUTONIUM | AMERICIUM | CURIUM | BERKELIUM JCALIFORNIUM|EINSTEINIUM|_ FERMIUM | MENDELEVIUM| NOBELIUM JLAWRENCIUM
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2.2 Cac nguyén to héa hoc (tt)
O Ky hiéu va s6 trong bang phan loai tuan hoan cho théng tin nhu sau

RELATIY BATONIC MASI 1) L. Metal . Semimetal [l Nonmetal
GROUP IUPAC GROUP CAS L. Akali metal ~__ Chalcogens element
13 A | . Alkaline earth metal | . Halogens element
ATOMIC NUMBER — !
S 10811 . Transition metals . Noble gas
sympoL —— B Lanthanide STANDARD STATE (25 °C; 101 kPa)
Actinide Ne - gas Fe - solid
- | Hg e IIQUId FE‘J & synthetic

ELEMENT NAME
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2.3 Tém tat tinh chat hoa hoc ctia cac nguyén to

Hydro Hydrogen la duy nhét vi n6 la nguyén t&r don gian nhat c6 thé chi gbm mét proton va mot
electron
Kim loai kiém Pay |a nhirng kim loai rat d& phan (rng va khdng xuét hién tw do trong tw nhién. Nhirng kim

loai nay chi c6 mét electron & I&p vé ngoai; do dé, chiing sn sang méat di mot electron d6
khi lién két ion v&i cac nguyén to khac. Kim loai kiem mém hon hau hét cac kim loai khac.
Caesium va francium la nhirng nguyén t6 phan (rng manh nhat trong nhém nay

C4&c nguyén t6 chuyén tiép vira déo vira dé ubn, ddng thdi dan dién va nhiét. Diéu thu vi vé
kim loai chuyén tiép |a cac electron hoa tri ctia chiing, hodc cac electron ma ching st dung
dé két hop voi cac nguyén td khac, hién dién & nhiéu hon moét 16p vé. Pay la ly do tai sao
ching thwong thé hién moét sb trang thai oxy héa phd bién.

Kim loai chuyén tiép

Céc kim loai khac (Al, Ga, In, TI, 7 nguyén té dwoc phan loai 1a cac kim loai khac, khdng gibng nhw cac nguyén td chuyén

Sn, Pb, Bi) tiép, khéng thé hién trang thai oxy héa thay dbi va cac electron héa tri ciia chdng chi hién
dién & I&p vé ngoai cia chidng. Tat ca nhirtng yéu td nay déu virtng chac. Ching cé sb oxi
hoa +3, +4, -4 va -3.
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2.3 Tém tat tinh chat hoa hoc ctia cac nguyén to

A kim/ban kim loai A kim la cac nguyén to dwoc tim thay doc theo dwdng bac thang gilip phan biét kim loai v&i phi
(B, Si, Ge, As, Sb,  kim. Bwérng nay dwoc vé tir gitka Boron va Nhdm dén ranh gi¢i gitba Polonium va Astatine. A kim

Te, c6 tinh chéat cha ca kim loai va phi kim loai. M6t s kim loai, chdng han nhuw silicon va germanium,
la chat ban dan
Phi kim loai Phi kim loai khdng c6 kha ndng dan dién hodc nhiét tbt. Trai ngwoc vai kim loai, cac nguyén td phi

kim loai rat gion. Cac phi kim loai ton tai & hai trong ba trang thai ctia vat chat & nhiét dd phong: khi
(nhw oxy) va chat ran (nhw carbon). Chiing c6 sé oxi hoa +4, -4, -3 va -2.

DAt hiém Ba mwoi nguyén t6 dat hiém bao gébm chudi lanthanide va Actinide. Chung l1a kim loai chuyén tiép.
M6t nguyén té thudc chudi lanthanide va hau hét cac nguyén té trong chudi Actinide dwoc goi la
trans-uranic, va la chéat tbng hop hodc nhan tao

Halogen Thuat nglr “halogen” cé nghia la “chat tao mubi” va cac hop chéat chira halogen dwoc goi 1a “mubi’.
T4t ca cac halogen déu cé 7 electron & I&p vé ngoai, mang lai sé oxi héa -1. Cac halogen |a phi
kim loai va ton tai & nhiét dd phong & ca ba trang thai ctia vat chét

Khi tro Téat ca cac khi hiém déu co sb lwong electron tdi da c6 thé cé & I&p vé ngoai cla ching (2 dbi voi
Helium, 8 doi véi tat ca cac loai khac), lam cho ching 6n dinh va ngan chiing hinh thanh cac hop
chat.
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2.4 Chat dong vi
0 No6i chung, cac nguyén tir cia mot nguyén t6 cé thé khac nhau vé khoi lwong
. vi ching c6 s6 neutron khac nhau.
Atomic Number ] )
i Atoril Q Nhirng chat cé nhiéu neutron hon sé€ nang hon va nang hon (vi du: *H,20
6 120111 Momlc nang hon 1H,0 va sé bi bd lai trong qua trinh bay hoi).
ass . . .
C 5 Q Khéi lwgng nguyén t&r hodc trong lweong cua mot nguyén to dwoc tinh bang
Symbol cach cdng s6 proton va s6 neutron..
CARBON

ISOTOPES OF CARBON

CARBON -12 CARBON -13 CARBON - 14
‘Z C /"” / TN \ \\\\ ’/;' / TN \ “"\\ /'", / TN \ \\\.
,"" !,"" + ~\\‘ "\ "/' ’I/l + \‘\. .\‘. ‘." //"‘ +) .\. “‘.
Z = Protons $ < ‘-"Ll P o S é O = ¢ 0 % Q é
A = Mass number "-\ l@ / |/ \ \ xlﬁﬁJ / | \ \ oD /)
A = Protons + Neutrons N\ S/ \ noceas / moiteus: 7
2. 13m0 e ""_ ' 14 § T '
&€ e € e € e
© = Electrons @ = Protons

@ = Neutrons
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2.4 Chat dong vi

QO Po6ng vi: mbi dang trong s6 hai hodc nhiéu dang ctia cing mét nguyén té c6 cling s6 proton nhwng khac nhau
vé s6 neutron.

O Nhiéu nguyén té c6 lweng nguyén tie thap c6 hai hodc nhiéu dong vi 6n dinh, vi du:

= 12C 13C 14C l--*--"f*'ﬁf—*/ -‘—‘a\\ /--"""a\ /”"_‘Q\\ 14N 15N
/ v e W ,‘/— ) \
° 16 17 18 Proton _'—’Q : | Q ) | | : j\\l I Neutron 32 33 34 35
O, 70O, **0 ) NG @O S, 3°S, 1S, S
\\ /j ‘\ /:J \\ /JJ
. 1H, 2H (D), 3H (T) ~ e — e ~o

Hydrogen Deuterium Tritiurm

O Vi du vé déng vi phdng xa

Isotope Half-life (years)
3H 12.32
14c 5,700
S0y >2.1 x 10%7
8Rb 4.81 x 10%°

Find more in this source: National Nuclear Data Center, Brookhaven National Laboratory, NuDat 2.6 (2016).
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2.4 Chat dong vi

- Pong vi phong xa: cac dong vi tw nhién hodc < Bdng vi 6n dinh 1a cac ddng vi héa hoc cé thé co
nhan tao ctia mdt nguyén t6 héa hoc c6 hat nhan hodc khéng c6 tinh phong xa, nhwng néu cé tinh
khéng &n dinh, phan ra, phat ra tia alpha, beta  phong xa thi c6 chu ky ban ra quéa dai dé co thé
hodc gamma cho dén khi dat dwoc do &n dinh. do duorc.

« Chi c6 90 hat nhan tlr 40 nguyén t6 dau tién 6n

« San phdm cudi cung 6n dinh & déng vi khéng  dinh vé méat ndng lwvong.
phong xa ctia mét nguyén té khac, vi du, radium- + CO 255 hat nhan 6n dinh dwoc biét dén trong sbé
226 cubi cung phan ra thanh chi-206. 80 nguyén t6 c6 mdt hodc nhiéu déng vi 6n dinh.

« So dd dong vi phéng xa: « So dd cac doéng vi 6n dinh, vi du nhw cacbon:

12C 13C 14C

12.00000 13.00335 14.0
98.89% 1.11% t'z = 5715yrs
Stable Stable Radioactive

Cosmogenic/
anthropogenic




Co-funded by the
Erasmus+ Programme

/ Cac nguyén tac co’ ban cua héa hoc [l = reem
&\ 17/116

INOWASIA

2.5 Cau truc electron cta nguyén tor

Bang tuan hoan cac nguyén td v&i théng tin ciu hinh electron trong file pdf dinh kém nay :

== PERIODIC TABLE OF THE ELEMENTS - RELATIVE
i ; ATOMIC MASS
(g.mol }
ATOMIC NUMBER
195.084
ELECTRON 78

CONFIGURATION @ | IXel 4£5d 6s -
ATOMIC — Pt
SYMBOL PLATINUM

ELEMENT NAME

O CAu hinh electron mé ta vi tri cla cac electron xung quanh hat nhan nguyén té. Vi du: ciu hinh electron caa lithium,
1s22st, cho chung ta biét rang lithium c6 hai electron & I&p con 1s va mét electron & I&p con 2s.
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2.5 Cau truc electron cta nguyén tor
[ CAu tric electron cia nguyén t&r quyét dinh phan I&n tinh chat hoa hoc ctia nguyén té do.

Orbital filling: s, p, d, and f blocks

ORBITAL
FILLING

LANTHANIDES

ACTINIDES




Cac nguyén tac co’ ban cua héa hoc [l = rorom:

@ 19/116

INOWASIA

2.5 Cau tric electron ctia nguyén tir
Number of electrons in each shell

| s2
| 2 tl

2s? 2p°
2 £ 0l [l

3s? 3p° 3d'°
3 | 8

to] [Hltelte]  [teltelteltelty

4 32 "'I'S2 4[)6 4C| 10 4f|4

Ittt (RN (R RN
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Cac nguyén tac co ban ctia héa hoc

2.5 Cau truc electron cta nguyén tor
Kleckovski’s rule

Shell K 1s

Shell L

Shell M

Shell N

Shell O

Shell P

Shell Q
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1. Cai nao dung?
,9CU @ 1522522p®3523pb4523d°?

,9CU : 1522522pb3523p63d104s?

2. Cai nao dung?
,gFe 1 1522522p63523p®4523d°

,gFe 1 1522522p63523p®3d8

Cau hinh electron cla sat (Fe) tuan
theo quy luat Kleckovski, con tai
sao cau hinh electron ctia déng (Cu)
lai khong tuan theo?
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Caiu hinh dién tir di thwong khéng tuan theo quy tic Kleckovski.

— Anomalous electronic configurations

Grouped by periods and shown in correct order of orbital filling

Chromium [Ar] 3d5 451
Copper [Ar] 3d10 4s1
Niobium [Kr] 4d4 5s1
Molybdenum [Kr] 4d5 5s1
Ruthenium [Kr] 4d7 5s1
Rhodium [Kr] 4d8 5s1
Palladium [Kr] 4d10 5s0
Silver [Kr] 4d10 5s1
Lanthanum [Xe] 5d1 6s2
Cerium [Xe] 4f1 5d1 6s2
Gadolinium [Xe] 417 5d1 6s2
Piatinum [Xe] 414 5d2 6s1
Gold [Xe] 414 5d10 6s?
Actinium [Rn] 6d1 782
Thorum [Rn] 6d2 7s2
Protactinium [Rn] 52 6d1 7s2
Uranium [Rn] 5f2 6d1 7s2
Neptunium [Rn] 5f4 6d1 7s2

Curium [Rn] 517 6d1 7s2
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2.5 Cau truc electron cta nguyén tor
Mot s6 vi du vé cau hinh electron

169 & 182282 2p® 352 3p* (ou [{(Ne] 3s23p* ) ; Nv=6

17Cl 1 152 282 2p® 3s2 3p® (ou [;(Ne] 3s? 3p® ) ; Nv =7

7Cl7: 152 282 2p® 3s? 3p® (ou [;,Ne] 3s? 3p® ) ; Nv =8

oCa : 1s? 282 2p® 3s? 3p® 4s? (ou [1gAr] 4s? ) ; Nv =2

21SC 1 18? 252 2p® 3s? 3p® 3d"' 452 (ou [gAr] 3d'4s2 ) ; Nv=3

,7C0 : 152 252 2p® 3s? 3p® 3d” 452 (ou [zAr] 3d" 4s? ) ; Nv=9

,7C0%* 1 182 252 2p® 3s? 3p® 3d” (4sP) (ou [{gAr] 3d” (4s°) ); Nv =7

5,Ge ;152 282 2p® 352 3p® 3d"%4s2 4p? (ou [,5Ar] 3d1°4s2 4p? ) ; Nv = 4

57Rb 1 182 252 2p® 352 3pf 3d194s2 4pb 557 (ou [;5Kr] 5s' ) ; Nv =1

14RU 1 182 252 2pb 352 3pf 3d104s2 4p® 4d° 552 ( ou [4Kr] 4d®5s2 ) ; Nv =8

2 RU** 2 152 282 2p6 352 3p® 3d104s2 4pf 4d* (5sP) (ou [45Kr] 4d* (5s0) ) ; Nv =4
g3l 1 152 252 2p® 352 3p® 3d"%4s? 4p° 4d109 552 5p° (ou [;5Kr] 4d'95s2 5p° ) ; Nv =7
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2.5 Cau truc electron cta nguyén tor
C : 15225222 Vé electron ctia nguyén tor

L shell

K skell

Q-Electron

Q-Proton

'~Neutron
Vé electron dai dién cho nguyén tir carbon. V6 electron dai dién cho nguyén tir dong. C6 29
C0 6 electron va 6 proton: electronva 29 proton:
Lép vo thoy nhat (K) déy chi chira dwoc 2 * Lé&p thir nhat (K) chira day du 2 electron.
electron ] * Lop vé thir hai (L) chira day du 8 electron.
Lép vo thee hai (L) co thd chaa déy da 8 * Lo&p vo thir ba (M) chira day du 18 electron.R
electron nhwng chi cé 4 electron « Lé&p vé ngoai (N) chi chira 1 electron co the

dé dang tach ra khéi nguyén tiv.
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2.6 Tinh chat héa hoc cua cac nguyén to

Thé nang ion héa thr nhat la nang
lwong can thiét dé tach electron it
lién két chat ch& nhat khdi nguyén
ter.

Vidu: H-> H+ + e-

Thé ion héa th¢ hai, th® ba,...
dwoc xac dinh twong wng.

la s6 lwong electron bj tach
ra hoac dwoc tiép nhan. Kim loai
chuyén tiép thwdéng c6 nhiéu hon
mot hoa tri. Vi du: Fe(ll) va Fe(lll)

FIRST IONIZATION
POTENTIAL

. First ionization potential of the elements.
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2.6 Tinh chat hoa hoc ctia cac nguyén to

Ai lyc dién to 1a thwdc do kha nang thu nhan dién tircua mot nguyen tlr dé. D6 1a mot khai niém nang Iu’o’ng Dinh nghla
chinh thrc néu rd rang &i lwc dién tor la Iwong nang lwgng duoc giai phong khi moét electron dwoc thém vao nguyen ter.
Hau hét cac nguyén tlr cé xu huwéng mat nang Iuong Khi nhan thém electron. M6t sb nguyén t& thi khong. Cac nguyén t6
nam & goc trén bén phai cla Bang tuan hoan co chi sé E.A. cac gia tri (thwong dwoc tim thdy dwdi dang anion) trong khi
cac gia tri & géc dwdi bén trai co E.A. gia tri (thwérng dwoc tim thay dwdi dang cation). Mot phuwong t L
trinh EA sé nhw sau.

X +e -->X1+EA. Thoéng thuwérng dwoc do bang electronvolt.

Khai niém D6 am dién dé cap dén kha nang clia mot nguyén tlr lién két kéo cac electron vé phia chinh né.

NG duwoc dinh nghia la kha nang twong dbi cia mot nguyén t&r trong phan tor dé thu hut cac electron vé phla no. Khi cac
nguyén tir lién két, cac electron dwoc chia sé hodc chuyén giao. Nguyén tlr c6 do am dién cao hon sé co nhiéu electron
hon..

pé co thé xac dinh cac gia tri & am dién, diéu quan trong la phal quan sat hoat ddng cua cac nguyén tr trong trang thai
lién két. Do do, cac Khi tro thweng khdng dwoc biéu thj cac gia tri do am dién..
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2.6 Tinh chat hoa hoc ctia cac nguyén to
Electronegativity and Bonding

Polar covalent
Non-polar bond
covalent bond 5+ 5~ lonic bond

Oxygen Oxygen AEN Nonpolar Y Y 'Y e
EN = 3.44 EN = 3.44 =3.44—3.44 , => covalent '
20 f bond
Equal sharing of  Unequal sharing No sharing of
electrons of electrons electrons in bond
@ + — Increasing difference in electronegativity
Hydrogen Chlorine AEN \ Polar
EN =2.18 EN =3.16 =3.16—2:18 => covalent
-0.98 f bond
‘ + @ N
Sodium Chlorine AEN \ s
=, lonic
~” bond

EN =0.93 EN =3.16 =3.16—0.93
=2.23 f
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2.6 Tinh chat hoa hoc ctia cac nguyén to

Thang do Pauling la thang do gia tri & am dién dwoc sir dung phd bién nhat. Cac phép tinh dwoc sir dung dé dat dwoc cac con
sb trong thang do rat phirc tap. Diéu phd bién nhét 1a chi can biét két qua clha nhirng phép tinh dé. Thang do dwa trén Flo c6 do
am dién I&n nhét vé&i gia tri 4,0. Nguyén tlr Francium dwoc gan gia tri d am dién thap nhat 14 0,8. Tat ca cac gié tri khac déu nam
gilra cac thai cwc nay.

Vi du: Li--1.0 Be--1.5 B--2.0 C--2.5 N--3.0 O--3.5 F--4.0.

1
)?

XA—XB=0.102 EAB_(EAA'EBB

\

XA, XB =6 am dién ctia nguyén td A va B , sao cho XA > XB ;
E . =Ning luong lién két cua lién két A-A;
Egs =Ning luong lién két cua lién két B-B;
E . =Ning lugng lién két cta lién két A-B
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Thang do Pauling

Cac nguyén tac co’ ban cta héa hoc
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Thang do Pauling 1a thang do gia tri d6 am dién duoc s dung Qhé pién nhat. Cac phép tinh dwoc sir dung dé dat dwoc cac con
s0 trong thang do rat phirc tap. Bieu pho bién nhat la chi can biét ket qua cua nhitng phép tinh 6. Thang do dwa trén Flo c6 do
am dién I&n nhat véi gia tri 4,0. Nguyén t&r Francium dwoc gan gia tri dd am dién thap nhat 1a 0,8. Tat ca cac gia tri khac déu nam

gilra cac thai cwc nay.

Viduy: Li--1.0 Be--1.5 B--2.0 C--2.5 N--3.0 0--3.5 F--4.0.

Electronegativity Values for the Elements

| B

I:I n-24
. Lr-14 I:I 25-29

(Pauling scale)

5 f 7 B Q

B C N F

|:| 15-19 I:I an-4.0 an a5 Y EF:j 40

13 14 15 14 17

Al Si P 5 ]

15 1.8 21 25 an

24 5 26 7 18 9 a0 il 32 a3 H 5
Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br

1.6 Lh 1.7 L7 1.8 1B 1.6 1.7 19 21 24 28
42 43 44 45 46 47 48 49 50 51 52 53
Mo Tc Ru Rh Pd Ag Cd In &n Sh Te I

1.6 1.7 1.5 1.8 1.8 Lb 1.6 LA 1.8 1.9 21 25
74 75 76 7 T8 e ] E1 #2 83 H4 A5
W Re 4 Ir Pt Au Hg T Ph Bi Fo Al
15 1.7 1.9 1.9 1.8 19 17 LA 1.7 1.3 19 21
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2.6 Tinh chat hoa hoc ctia cac nguyén to

R.S. Mulliken (1934) dé xuat mét thang dé &m dién trong d6 d6 am dién, M c6 lién quan dén &i lyc dién t& EAv (thudc do
Xu hwéng cda mét nguyén tlr tao thanh loai am) va thé nang ion hoéa IEv (thwdc do xu hwédng cia mét nguyén tr). nguyén
tr dé tao thanh mét loai tich cwc) theo phwong trinh:

v = (IEv + EAv)/2

Chi sb v biéu thj mét trang thai hoa tri cu ’ghé. ‘
Do am dién Mulliken dwoc biéu thi truc tiép bang don vi nang lvong, thwdng la electron volt.

Element/Al [Ar [As B Be Br [ [Ca [l [F [Ga [Ge [H I [m K [Kr [Li
Xm  [1.37/3.36/2.26(1.83(1.99 3.242.67[1.30 [3.54 4.42 [1.34 [1.95 [3.06 2.88 [1.30[1.03 [2.98 [1.28

Element Mg N Na Ne [0 [P Rb S [Sb [Se [Si [Sn [sr [Te [Xe

v |1.63(3.08 1.21 4.603.21(2.39 (0.99 2.65 2.06 |2.51 2.03 [1.83 |1.21 |2.34 2.59
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2.6 Tinh chat hoa hoc ctia cac nguyén to

Ban kinh ion
Cation c6 ban kinh nhé hon anion. Néi chung, ban kinh ion giam khi dién tich dwong tang. Ban kinh ion rat quan
trong doi v&i cac phan trng dia hoa nhw sw thay thé trong mang tinh the, do hoa tan va toc do khuech tan.

0.192 ¢ 460 Comparison of some atomic and respective ionic
‘ ‘ radii (in nanometers)
- o 3l §
it sl R Ch e ©® M" g C
g.‘ :- 1_
) j o §4 -
Na' v Al W si? 0095 0065 | |p ™ \|d
> L FI L )
KH, Ca_,.,, Sf';* Ti-u V'“ CI'“ x\f; R’:. Co- NI Clll+ " a € As Se? Brl
) . 34 gt H 54
T Nl 2 Mo RERa RI (P oo b S P
Rb ad . + sl ¢ 9t OS‘“ I,J' Pl“ 1+ 3 24pSth O 2> Te |
_Hf | Ta |W |Re Ag™ i po L
o T M g
il pa* U’ 1+
" A(_H- Th ¢ Al
1+ B Ra’
id 0.125 0.125 0.128 0.133 - 0:97010.036,0.9/2

N o F

=
%%%.°, @ee
Co*. Ni2* = CozdaiZnas 0.171 0.140 0.136

» 0.074 0.072 0.072 0.074
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2.6 Tinh chat hoa hoc ctia cac nguyén to

Oxygen slightly negative

(+
Polar bonding

L J

31/116

Hydrogens siightly positive Lién két cong hoa tri: cac electron bén ngoai
Polar (,) cua cac nguyén tr lién két nam trong quy
covalent (_, dao lai bao gém ca hai nguyén tir.
bonds W .) Do dé am dién khac nhau nén lién két céng
in water ) hoa tri thwéng c6 cwe --> twong tac luwdng

Water molecule cuc (twong tac Van der Waals)
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2.6 Tinh chat h6a hoc cua cac nguyén to

Lién ket kim loai: céc electron hoa tri Metalli /o ° .
khéng lién ket v&i bat ky nguyén tr don 1é nao Nuclei

nhwng co6 tinh di déng m
O Loai lién ket nay it quan trong “ecm /‘ o
trong dia hda hoc hon cac lién ket khac. W
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2.7 Porn vi va dinh nghia
Mole

O Vi mét mau vat chat binh thwdng chira mot s6 lwong rat I&n cac nguyen tlr nén chung ta da tao ra mot don vi do Iuong
la mol dé& dém ching. M6t mole (viét tat 1a mol) 1a con sé bang sé nguyén tl cacbon co trong dung 129 12C nguyén

chat.
O S6 nay goi la s6 Avogadro N, = = 6.023 x1023,
O M6t mol clia mot chat nao dé bao gdm N, = 6.023 x1023 don vi clia chat do.
O Vi du: mét ta trieng c6 12 qua trieng, mét mol trivng c6 N, = 6.023 x10%3 qua trieng.
O Sb mol nguyén t& hodc hat: n
O “Mol cla céac hat la tap hop gdm mét s hat N cung loai (nguyén té, phan tt, ion,...) dwoc chia thanh sé lwong khong

doi Avogadro NA.”

Number of particles N
Number of Avogadro = N,

Ta viét n = Eq. 2.1

VD 1: S6 nguyén ti N = 12x1022 n= E -
: SO nguyén t&r N = 12x =n= 5023 <105 moles
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2.7 PBon vi va dinh nghia
Vi du 2: Dwa vao cong thire clia glucozo CgH,,04, ta c6 thé dwa ra nhan xét sau:
1 phan t&r glucozo chra 6 nguyén t&r C, 12 nguyén t&r H va 6 nguyén tr O.
1 mol glucozo chira 6 mol nguyén t&r C, 12 mol nguyén t&r H va 6 mol nguyén ttr O.
10 phan t&r glucose chira 60 nguyén t&r C, 120 nguyén t&r H va 60 nguyén t&r O.
10 mol glucose chira 60 mol C, 120 mol H va 60 mol nguyén t&r O.
Bat ky lwong glucose nao cling chira s6 nguyén t&r C va O bang nhau va gap déi sé nguyén t H nay
Bat ky lwong glucose nao cling chira s6 mol nguyén tir C va O bang nhau va gap déi sé mol nguyén té H.
Céac phéan t&r N, cua glucose chira 6 x nguyén tir NA ctia C, 12 x nguyén t&r NA ctia H va 6 x nguyén t&r NA cua O.
Bai tap 1: 5,6 g Fe c6 bao nhiéu mol Fe? C6 bao nhiéu nguyén tlr Fe c6 trong mau?
Bai tap 2: 1,56 g lwu huynh c6 bao nhiéu nguyén t& lwu huynh?
Bai tap 3: Khéi lwong tinh bang g cha 1 nguyén t& natri 1a bao nhiéu?

DA AN A4 KhATI lieevenAa et binrnh nanm ~rhiva A~ inAa A mal ~rA frona 10 0 A EadD
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Tra 1o 1:
Theo dinh nghia, 1 mol Fe 1a 56,0 g. Do d6 5,6 g Fe 1a 0,1 mol Fe. S6 nguyén t&r Fe c6 trong mau la
0,1 mol x 6,022 x 10?3 nguyén tr/mol = 6,022 x 1022 nguyén tir.

5,6 g sat khdng phai Ia nhiéu sat. Tuy nhién, ngay ca lwgng nhd nay ciing chira mét lwong Ién nguyén tir sat.

Tra 1&i 2:

Chuing ta ¢ thé tinh sd mol lwu huynh ti trong lwong nguyén ti va khoi lwgng da cho. Khi chung ta c6 dwgc dieu nay, so luvong
nguyén tir dwoc lay ttr SO Avogadro, NA.

mol S =1,56 g x 1 mol/32,06 g = 0,0487 mol
nguyén t&r S = 0,0487 mol S x 6,022 x 1023 nguyén tt¥/mol = 2,93 x 10?2 nguyén tir

Tra loi 3:

Néu chung ta biét khéi lwong ciia 1 mol Na va cé bao nhiéu nguyén t&r trong mét mol thi khéi lwong clia méot nguyén tir sé dé dang
thu duorc:

khdi lwong Nguyén ti Na = 22,99 g Na/mol x 1 mol/(6,023 x 10,,) nguyén t& = 3,817 x 10-23 g.
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Tra 1&i 4:

Tinh s6 mol Fe Day la s6 mol mong mudn ctia S. Chuyén dbi s mol ctia S thanh khéi lwong clia S bang cach st dung trong lwong nguyén
tr.

mol Fe = 10,0 g Fe x 1 mol/55,85 g = 0,1791 mol
mol S = mol Fe =0,1791

gS=0,1791 Sx32,06g S/mol=5719gS

Bap an 5 (Cyg35H4724Ng280g40F€4)

Duwa trén trong Iwo’ng phan t& huyet sac td rd rang 1a mot phan tr lon chira nhleu nguyén tlr. Ching ta khéng duoc biét nguyén twr 1a gl va
m0| nguyen tlr c6 bao nhiéu nguyén tiv. Tuy nhién, chung ta dwoc biét rang méi phan t&r hemoglobin chira 4 nguyén ti sat. Chang ta cé thé
viét cong thirc ciia mot phan tir huyét sac té nhw sau:

Fe X, trong dé X dai dién cho tap hop tat ca cac nguyén tir khac c6 mat. Nhivng gi chung ta co thé néi vé phan t&r va nguyén t&r, chung ta co
thé noi vé mol. Nhw vay 1 mol huyét sac td chira 4 mol sat. Twong tw, 0,50 mol huyét sac té chira 4 x 0,50 = 2,0 mol sat.

Pé c6 dwoc cau tra 10 bat budce thir hai, ching ta chuyén dbi khdi lwong hemoglobin thanh mol hemoglobin bang cach st dung trong lwong
phan to:

mol Fe,X = 0,128 g Fe,X x 1 mol/64000 g = 2,00 x 1°6 mol
N6 chra 4 x 2,00 x 10-6 mol sat. S6 lwong nguyén tir sat thu dwoc bang sd Avogadro:
S nguyén t&r Fe = 2,00 x 10-6 mol Fe4X x 4 mol Fe/1 mol Fe4X x 6,022 x 1023 nguyén tlr Fe/mol Fe= 4,82 x 108 nguyén t&r Fe
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2.7 Pon vi va dinh nghia
S6 Mol (M)

a Nong doé mol (M) la mdt don vi néng dd, dwoc dinh nghia bang s mol chéat tan chia cho sé it dung dich: “mol/L”. Bon
vi ctia no cling c6 thé dwoc biéu thj 1a “M hodc Mol”, trong khi 1 M = 1 Mol = 1 mol/L

Noéng dd mol

O Nong dé mol (m) 1a mét dac tinh cda dung dich va dwoc dinh nghia 1a s mol chét tan trén méi kg dung méi. “mol/kg”.
Pon vj clia né cling c6 thé dwoc biéu thi la “m hodc molal”, trong khi 1 m = 1 mol = 1 mol/kg.

Lwuy: Trong cac dung dich loang (dwoi 0,1 M), d6 la trwong hop cua hau hét cac loai nwéc ngam, néng dé mol va mol c6
thé dwoc coi la bang nhau cho hau hét cac muc dich.

O Thong thwong, nong d& do dwoc trong phéan tich nwoc trong phong thi nghlem dwoc bao céo theo don vj khdi
Iuong/the tich nhw mg/L hoac pg/L Viéc chuyén ddi tir don vi mol/L sang mg/L cé thé dwoc thwe hién bang cach st
dung coéng thirc ctia chat tan va co6 thé dwoc thwe hién nhw sau:

1 1000
o0 formula weight (_g ) X U me _me Eq. 2.2
L mol g L



Cac nguyén tac co’ ban ctia héa hoc [l = riom

of the European Union

@ 38/116

INOWASIA

2.7 Pon vi va dinh nghia

O Dai khi két qua xét nghiém dwoc bdo cao duédi dang phan triéu (ppm) hodc phan ty (ppb). Bon vi ppm c6 thé dwoc coi
la mg chat tan trén mot triéu mg dung dich hodc mg chét tan trén médi kg dung dich :

I mg solute
P = 10° mg solution
_ me me Eq. 2.3
w T 2.
O Twong tw, néng dd ppb dwoc dinh nghia la:
ug solute

b
PP 10° ug solution

Mg HE
kg i
O Trong hau hét cac mau nwéc ngot, rong IrQNg rieny cua aung dich gan baEé] 12)61 kg/L va viéc can bang nong dd khdi
lwong/L va khoi Iuo’ng/kg la hgp ly. V&i cac dung dich dam dac hon nhw nwéc lg hoac nwéc mudi, can phai tinh dén
trong lwong riéng cda dung dich thwc té khi chuyén dbi gitra ndng dd khdi lwong/L va khdi lwong/kg.
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2.7 Pon vi va dinh nghia

O Dé tinh toan dién hoa, st dung don vi dwong lweng trén lit hoac mili dwong Iwgng trén lit. MGt dwong lwong ve co ban
la mét mol dién tich. Bon vi eq/L va meg/L do ndng dd dién tich lién quan déen chat tan ion va lién quan dén néng do
mol theo phwong trinh sau:

eq 1000 meq

L L

mol
= — h
3 X |charge|

 Lwu ),/: Néng dé duworc biéu thi béng TY/L LUIT UUUL Yyl 1A 11Uy Uy chuan cla chét tan.

Eq. 2.5

Vi du 3: B&o céo clia chuyén gia tw van liét ké ndong dé SO, 2trong mau nwéc la 60 ppm. Chuyén ddi n6 thanh mol/L,
eg/L, va meg/L. Gia str dung dich nwéc lodng, 60 ppm = 60 mg/L.
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2.7 Pon vi va dinh nghia

Cau tra I&i cua vi du 3:

Phén t& lwvgng ctia cbng thirc cia SO, la:

32,06 + (4 x 16,00) = 96,06 g

S dung sb nay va sap xép lai phwong trinh. 2.2 cho biét néng dd mol :

mg Mol & _625x 10—+ Mo

60 X X
L 96.06 g 1000 mg L

Vi dién tich cia SO, la -2 nén dwong lvong/lit |a:

6.25 x 10=4 MO0 o » &1 _ 1'25"10_36_3

— 1252
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2.7 Pon vi va dinh nghia

Bai thwe hanh 2. Mét chai thity tinh chira H2SO4 c6 nong dé 49 ppm. Chuyén doi SO,2 va H*
thanh mol/L va meg/L (néu gia sir rang 49 ppm = 49 mg/L), va tinh @ pH ciia nd, trong d6 khoi
lwrgng nguyén tir cia H= 1 g/mol, S= 32 g/mol, va O = 16 g/mol.
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2.7 Pon vi va dinh nghia

Bai thwe hanh 2. Mét chai thity tinh chira H2SO4 c6 nong dé 49 ppm. Chuyén doi SO,2 va H*
thanh mol/L va meg/L (néu gia sir rang 49 ppm = 49 mg/L), va tinh @ pH ciia nd, trong d6 khoi
lwrgng nguyén tir cia H= 1 g/mol, S= 32 g/mol, va O = 16 g/mol.
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2.7 Pon vi va dinh nghia

Practice 2. A glass bottle contains H,SO, with the concentration of 49 ppm. Convert SO,% and H* to
mol/L, and meqg/L (if assuming that 49 ppm ~ 49 mg/L), and calculate its pH, where atomic mass of H=
1 g/mol, S= 32 g/mol, and O= 16 g/mol.

Dap an bai thwe hanh 2:

Khéi lwvong cong thire clia H,SO, 1a: 1 x 2 + 32 + (4 x 16) = 98 g

H,SO, — 2H* + SO,>

S6 mol H,SO, : n=m/M; C = n/v=m/(v x M) = Cm/M= 49/(98 x1000)= 5 x 10~ mol/L
Vay nong dé mol ctia SO,2 : 5 x 10~4mol/L

Nong dd SO, tinh bang eq/L: 5 x 1074 x |-2| mol/L= 103 eg/L hodc 1 megq/L

Khi d6, ndbng dé mol ctia H+ = 2x(S0,%)= 2 x 5 x 10~ mol/L = 10-3mol/L

N6ng d& H+ tinh bang eg/L: 1073 x |+1| mol/L= 103 eq/L hodc 1 meg/L

Tinh pH = - log (H+) = - log (1073)=3
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3.1 Hoa hoc khi quyén

3.1.1 Gi¢i thiéu ve khi quyég

- ATMOSPHERE -
' eYOSPHERE

OZONE LAYER
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Hoa hoc khi quyén, nwéc va dat/da EE

3.1 Héa hoc khi quyén

3.1.1 Gi®i thiéu ve khi quyén

O Khi quyén dwoc dinh nghia 1a 1&p khi bao quanh trai dat hoc hanh tinh khac.

O Khi quyén caa Trai dat bao gébm mét loat cac 1&p (mbi 1&6p cé dic diém riéng):

Tang déi lwu: & do cao ~ 20 km (khu vwc cé con nguwdi va cac sinh vat khac sinh sbng, co sw
chuyén dong khéng khi va hinh thanh may)

Tang binh lwu: dd cao 20~50 km (tdng ozone trong pham vi 15-35 km, noi hap thu phan I&n
blrc xa tia cwe tim tw Mat tro)

Tang trung Iwu: P cao 50~85 km (noi ma hau hét cac thién thach déu bbc chay)

Tang nhiét: D6 cao 85~690 km (khu vweec ma bau khi quyén bj ion hoa b&i birc xa mat troi)
Tang ngoai: Pd cao 690~10.000 km (tang trén cluing, bau khi quyén mong di va hoa nhap voi
khéng gian lién hanh tinh va hiém khi dwoc biét dén do thiéu nghién clru. Ngoai ra, tAng nay
bat dau twong tac véi trwdng dién tir cla hanh tinh khi tor treéng cia hanh tinh chiém wu thé ).

Layers of atmosphere

\

f

Exosphere

Thermosphere
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3.1.1 Gi¢i thiéu ve khi quyén
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O Hoa hoc khi quyén 1a mét nhanh cla khoa hoc khi quyén trong dé thanh phan héa hoc cuta khi quyén Trai dat va cla
cac hanh tinh khac dwgc nghién curu.

Thanh phan hoa hoc cta khi quyén Trai dat

Gas Concentration”*
Nitrogen (N5) 78.084%
Oxygen (O,) 20.946%
Argon (Ar) 0.934%
Carbon Dioxide (CQO,) 0.037%
Water Vapor (H,O) 0.01 to 4%"
Neon (Ne) 18.2 ppmv
Helium (He) 5.0 ppmv
Methane (CH,) 1.8 ppmyv
Krypton (Kr) 1.1 ppmv
Hydrogen (H,) 0.5 ppmv
Nitrous Oxide (N,O) 0.5 ppmv
Xenon (Xe) 0.09 ppmv
Ozone (Os) 0.0 to 0.07 ppmv!
Nitrogen Dioxide (NO,) 0.02 ppmv

*Concentration units: % or parts per million by volume (ppmv)

(1 ppmv = 0.0001%0).
THighly variable.

Thanh phan Khi quyén theo thé tich
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3.1.2 O nhiém khong khi caa khi quyén

ao nhlem khong khi co the dwoe dinh nghia |a sw hién dién cta cac hat hoac cac chat c6 hai khac trong khi
quyén & mirc gay nguy hiém cho strc khoe.

O Chat gay 6 nhiém c6 thé |1a cac hat ran, giot chat 16ng hodc khi dén tir nguén nhan tao hoac tw nhién.
O O nhiém khdng khi dwoe gay ra nhw thé nao?

« Hau het 0 nhlem khong khi la do dét nhién liéu héa thach (phét thai COZ) chang han nhw than, dau, khi tw nhién va
xang dé san xuét dién va cung cap nang lwong cho cac phwong tién van chuyén

Pollutants

| Gaseous | Particulate I

Oxides of: s Dust
* Sulphur * Mist
* Nitrogen * Smoke
* Carbon
* Hydrocarbons
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3.1.2 O nhiém khong khi caa khi quyén (tt)

O Céc chéat gay 6 nhiém khong khi dwoc phan loai la so cap hoac th céap.

Céac chét 6 nhiém so clp thwdng dwoc tao ra tr modt qua trinh, chang han nhw tro tv mét vu phun trao nai Itra, khi
carbon monoxide tr khi thai xe co’ gi¢i hoac sulfur dioxide va NO, thai ra ttr cac nha may.

Cac chat 6 nhiém th&r cap khéng dwoc phat thai truc tiép. Chang hinh thanh trong khéng khi khi cac chat 6 nhiém so
cap phan_trna hodc twona tadc. Vi du: cac hat swong mu, cac giot axit sunfuric va cac muodi nhw (NH,),SO,.

Sources of Emissions of
Air Pollutants

Agriculture Other
10% 2%

Commercial and
Residential
Heating
1%

Consumer and
Commercial
Products
8%

Industry
52%

Transportation Fertilizer . o™
27% '

Industry, Power Plants, Sewage Treatment
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Primary Pollutants

3.1.2 O nhiém khong khi caa khi quyén (tt)

Cac Oxit lweu huynh ,
O Oxit lwu huynh dwoc tao ra khi qat nhién liéu hoa thach chra lwu
huynh. Oxit phd bién nhat trong s6 d6 Ia sulfur dioxide.

Secondary Pollutants

co Co,
$0, NO NO,
VOCs

Tac hai cua Sulphur dioxide:

Q Khi nay gay doc cho sinh vat sébng va gay hen suyén, viém phé
quan, khi thiing & nguoi.

Q O thuc vat, nE“)ng dd Sulphur dioxide cao lam cho nu hoa cuwng lai
va khién chdng rung, can tré chu ky sinh san cda hoa.

250,(9) + O,(9) — 2504(9)
‘ , SO3(9)*+H20(l) — H,SO4(aq)
O Sulphur dioxide la thanh phan chinh trong swong khoi gay chét nguoi.

O Sw hién dién cua cac hat trong khéng khi bj 6 nhiém sé xtc tac qué trinh oxy hoa Sulphur dioxide thanh
Sulphur trioxide.
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3.1.2 O nhiém khong khi cta khi quyén (tt)
Cac oxit ni to

O Hbn hop khi gdbm nito va oxy. O dd cao Ién khi  e-e oo oo
bi sét danh, ching két hop v&i nhau tao thanh N 0 NG
OXit nitO’. Nitrogen Oxygen Nitric Oxide

O Hai trong sb cac hop chat c6 doc tinh cao nhat E P e®e°®
|a oxit nitric (NO) va nito dioxide (NO,). e o

2 NO + 0, --> 2 NOy

Nitric Oxide Oxvgen Nitrogen Dioxide

O Cac loai khi khéc thgéc nhom nay la dinitrogen N, (g) + O, (g) — 2NO(g)
monoxide (khi cw®i) N,O, dinitrogen trioxide

(N,O,) va dinitrogen pentoxide (N,Ox). 2NO (g) + O, (g) — 2NO, (g)

Hoa hoc khi quyén, nwéc va dat/da EE

NO phan trng ngay vé&i oxy tao thanh NO,
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Toc d6 san sinh NO, nhanh hon khi oxit nitric phan ng véi

ozon trong tang binh lwu.
NO (g) + O3(g9) — NO2(g) + O (9)
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A

3.1.2 O nhiém khong khi cta khi quyén (tt)

Tac hai ctiia hop chat Nito’ oxit

O Khéi mu mau dé khé chiu & nhivng noi giao théng va tn tac 1a do oxit nito.
Q Nong dd NO, cao hon sé& lam héng la cay va lam cham téc do quang hop.

Q Nitrogen dioxide NO, la chéat gay kich ng phdi c6 thé dan dén bénh hé hap cap tinh & tré em.

Oxide Oxidation Physical Structure
state appgaranl::e NQ_D4 +4 C.O|D!_JF|ESS \N—N //”‘{)
of *N* Dinitrogen liquid
tetracside ﬁ'(:n
Wisl®! . colourless Nz N—»0C
Mitrous oxide gas MO ) brow '
MO Mitrogen Jas C/N\O
Mitric oxide +2 colourless N= 0 dioxide
N203 | MN20s L5 colourless | o 0 O
Dinitrogen +3 blue solid O\\“N_N Dinitrogen gas KN/ \N -7
trinxide pentaoxide O{f’ \D
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3.1.2 O nhiém khong khi cta khi quyén (tt)
Hydrocarbons

O Hydrocarbon chi bao gém hydro va carbon va dwoc
hinh thanh do qua trinh dét chay khong hoan toan
nhién liéu dwoc str dung trong 0 to.

Hydrocarbons
/ \ Q Hydrocarbon la chat gay ung thw, ching gay ung thw.

‘ ‘ O Ching gay hai cho cay tréng bang cach gay lao hoa,

Hydrogen Fomibes pha v& cac mo va rung la, hoa va canh.

+ Complete combustion complete Gomhl.lstiorl

- Alkanes react with oxygen to produce carbon dioxide, water and energy

rbon Carbon monoxide is the
fuel + ox n — C? . +w r Carbon dioxide and water are
Lellr@uiE dioxide G Oxygen the products of complete product of incomplete

d » .. o . i ‘a CH, + 20, — CO, + 2H29 from the alr combustion. combustion
CH; + 20, —>» CO, + 2H,0 +energy ‘ ’. ' ’ \ L\A /
Incomplete combustion CH4 + 02 = C02 ¥ H20 T C%OZ

+ Incomplete combustion

- Alkanes produce also carbon monoxide (poisoning) due to insufficient 0, erl + Oxygen carbo_ré + water + Carbﬂn f Some oxygen goes through
monoxiae .
Methane, the principle combustion without reacting. This
S + +
4CHy + 70 2CO + 2C0, + 8H0 C_zHﬁ + 20, — CO + 3qu + C component of natural gas. percent of excess oxygen informs us
( o . ‘ &y about the fuel-air mixture.
Sackheim’s Chemistry: Chapter 15 E D - 9 Y .
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3.1.2 O nhiém khong khi ctia khiCac quyén (tt)
Oxit cacbon hoac Oxocarbon

O Mot oxocarbon hodc oxit carbon 1a mét hop chat hda hoc chi bao gém carbon va oxy.

O Carbon tao thanh hai oxit ndi tiéng la Carbon monoxide (CO) va Carbon dioxide (CO2). Ngoai ra con tao
thanh cacbon suboxit (C;0,).

e 09090 000

Nitrogen 78%

CoO CO> C20»
Carbon Carbon Carbon
monoxide  dioxide suboxide 4 g 20%
COOH

3CH, +P,0,p —— 3G0O, +4H,PO,
| Phosphorus IV)
COOH oxides
malonic acid

Carbon dioxide and
other gases .03%

Inert gases (mainly
argon) .97%

Water vapor 1%
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3.1.2 O nhiém khong khi ctia khiCac quyén (tt)
Carbon monoxide (CO)

O Carbon monoxide (CO) la mot trong nhirng chat gay 6 nhiém i oo
khong khi nghiém trong nhat. No la mét loai khi khGng Mau oxygen and carbon dioxide
va khong mui.

Carbon monooxide
binds very tightly
to hemoglobin

O Nobng dé tw nhién cha CO trong khéng khi la khoang 0,2
ppm. C4c nguén CO tw nhién bao gdm ni Itra va chay rirng.
Cac ngubn khac 1a qua trinh dét chay khéng hoan toan
carbon, khi thai 6 t6, dét chay khong hoan toan than, cui,
Xang, V.V.. Hemoglobin  g.j plood cell
Anh hwéng ctia CO dén con ngwoi: SRNE W a1

ON6 lien k&t véi  hemoglobin dé tao thanh can no longeshe carcied
carboxyhaemoglobin, én dinh hon khodng 300 lan so v&i O Suw thiéu hut oxy nay dan dén dau dau, thi luc yéu,
phirc hop oxy hemoglobin. Trong mau, khi nong d& cang thing va rdi loan tim mach. O phu ni¥ hat
carboxyhaemoglobin dat khoang 3-4%, kha nang van chuyén  thudc, ndng do CO trong mau tdng cé thé gay sinh
oxy clia mau gidm di rat nhiéu. non, say thai tw nhién va tré so sinh bij di tat.
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3.1.2 O nhiém khong khi cta khi quyén (tt)
Carbon dioxide (CO,)

0 CO, la chat khi khdng mau, khdng mui rat quan trong doi voi s Carbon cycle
song trén Trai dat. Ton tai trong khi quyén dwéi dang khi vet véi s
nong dé khoang 380 ppm (0,038%) theo thé tich. TS e
" , . in the atmosphere of fuel
U Nguon: D6t nhién liéu héa thach nhw than, dau va khi tw nhién /
dé lay nang lwong. N6 cling dwoc phét ra trong cac vu phun trao
nui Idra. Synthe5|s Gas exchange
light of plant
ANE. Breathing E
U Do viéc str dung nhién liéu héa thach ngay cang tang, mét lwong .« animals

lon CO, dwoc thai vao khi quyén. Lwong CO, duw thwra trong ~
khéng khi dwoc loai bd nh& qua trinh quang hop cia cay xanh.

i Life, death, decay

O Pha rieng va dot nhién liéu hoa thach lam tang lwgng CO, va lam

xao trén sw can bang trong khi quyén. Lwong CO2 tang Ién trong fossil fuels
khéng khi la nguyén nhan chinh gay ra hién twong néng Ién toan .

ekl Carbon Dioxide Water Cb]orop])y]] Carbohydrate Oxygen
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3.1.2 O nhiém khong khi cta khi quyén (tt)
Sw ndng Ién toan cau va hiéu trng nha

Nhiét dé b& mat Trai dat trung binh Ia 14 °C hodc 57,2 °F

O Sw nong I1én toan cau 1A sy gia tdng déu dan cha nhiét do trung binh bé mat Trai dat do tac
déng cua cac loai khi nha kinh (CO,, CH,, N,O, CFC, v.v.).

0 Sw néng |én toan cau: Khodng 75% nang lwong mat trdi toi trai dat dwoc bé mat trai dat hap
thu, 1am tang nhiét dé. Phan nhiét con lai tda tré lai bau khi quyén. Mét phan nhiét bi gitr lai bdi
cac loai khi nhw CO,, CH,, O,, CFC va hoi nwéc trong khi quyén. Vi vay, thém vao s swdi am
cda bau khéng khi. Biéu nay gay ra sw néng Ién toan cau.

O Hiéu (rng nha kinh: Ozone Duy tri nhiét dd va lam cho trai dat tré nén hoan hao cho sw séng.
CO, dwoc gilr lai dé quang hop. Néu lvgng CO, vuwot qua mire 0,03% cua mdi trwdng xung
quanh, sy can bang tw nhién cda nha kinh c6 thé bi xao trdon va gop phan lam néng Ién toan
cau.
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3.1.2 O nhiém khong khi cta khi quyén (tt)

Methane (CHy 1ong kni AUYEN)

a Nong do CH4 trong khi quyén [a mét trong nhwng loai khi nha kinh tiém &n nh4t trong khi quyén. N6 gilr nhiét gap
29 lan so v&i CO,. Nong dd CH, trong khi quyén la 1800 ppb.

O Nguon: Phat thai khi mé-tan do chan nudi, hoat dong nong nghiép, phan hdy chat thai hiru co tai cac bai chon
lap chat thai ran dé thj va sw phan hay chét hiru co cda vi sinh vat.

O bat ngap nuac hay cac canh dong lGa cung cap diéu kién ly twdng cho qua trinh sinh metan va tao ra khi mé-tan
b&i vi khudn methanotroph la nguén chinh tao ra CH, trong khi quyén.

1800 CH
§ Methane 4
84750 Methane
a (CH,)
c Molecule
é 1700
s
8 1650 Carbon "Ydre@en
s Hydrogen

o
1600 ®
2
® Hydrogen

1550
1975 1980 1985 1990 1995 2000 2005 2010 20
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3.1.2 O nhiém khong khi caia khi quyén (tt)
Oz

CH, emission

CH,

Emission of CH, through
diffusion and ebullition \

->Z

\>

/
N— £ <f—~
~— Standing N— ~—— ~—— [\ i
IR P R o —
I Oxic layer N,
Anoxic layer \
Nutrients N
o) N

Straw
(S-oxidizing bacteria) H,S —>» SO

decomposition / P N,
= o
'% (Methanotrophs) CH, —>» CO, Organic matter
o
'g (Nitrifying bacteria) NH;" —>» NO;’ Anoxic
(Fe oxidizing bacteria) Fe(Il)—> Fe(IIl) zone

(SO reducing bacteria) 0,2 —» H,$
(Methanogens) €O, —» CH; >
(Denitrifying bacteria) NOy' —>» NH,;"->NO->N,0->N,
(Fe reducing bacteria)  Fe(I1l) —>Fe(1I)

Reduction
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3.1.2 O nhiém khong khi cta khi quyén (tt)

Respiration

Chemical reaction for respiration:
CeH1206 + 605 - 6C0O, + 6H,0 + energy

Glucose and oxygen produce carbon dioxide and water and energy

Respiration
(day and night)

H.0 co,

* |Is this equation familiar? How does it relate to the
equation for photosynthesis?

*Remember: During photosynthesis CO, and H,0 are
combined with light energy to create glucose and Oz .

*In respiration oxygen and glucose are combined to & |
release the energy found in the bonds of the food |
(glucose) and this creates CO;, and H,0O
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3.1.2 O nhiém khong khi cta khi quyén (tt)

NitrOUS OXide: (khl' qu‘O’i) U.S. Greenhouse Gas Emissions in 2014
O Oxit nito xuat hién tw nhién trong méi trwdng. Nong dé N,O trong khi quyén la khoéng Nitrous  FuOrinated
320ppb. oxae

Methane

O Trong nhirng ndm gan day, sé lwong cta ching da tang Ién dang ké do s dung phan

bén hoa hoc va dbt nhién lieu héa thach.

Carbon

Dioxide

@ Néu nhivng xu hwéng nay tiép tuc, nhiét dd trung binh toan cau sé tang Ién dén muirc 81%
c6 thé dan dén sw tan chay cla cac chdm bang & hai cwc va I lut & cac khu vuc
triing thap trén khap trai dat.

Chlorofluorocarbon (CFQC):

O CFC la hop chat héa hoc hiru co nhan tao chi chtra cacbon, clo va flo.

O Pai dién phd bién nhét la dichlorodifluoromethane (R-12 hodc Freon-12).

O Nhieu CFC da dwoc st dung rong réi lam chat lam lanh, chat day (trong cac ng dung khi dung) va dung mai vi
CFC go6p phan lam suy giam tang ozone & tang trén cua khi quyeén.
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3.1.2 O nhiém khdng khi ctia khi quyén (tt)
Muwa axit

d Thoéng thwong, nwéc mwa c6 dé pH 5,6 do co6 ion H+ hinh thanh do phan (rng cia nwéc mwa véi CO,
v@i nhau tao thanh axit cacbonic.H,O (I) + CO, (g) = H,CO; (aq)

Axit cacbonic sau dé c6 thé ion hoa trong nwédc tao thanh néng dd thap cac ion hydronium va
bicarbonate :

H,O (I) + H,CO;3 (aq) = HCOg3 (aq) + H;0* (aq)

d Khi d6 pH cta nwéc mwa giam xudng dwdi 5,6 thi goi la mwa axit. Oxit lwu huynh va nito trong khi
quyén tao ra muwa axit. Viéc dét nhién liéu hoa thach nhw than va dau trong cac nha may dién hodc
xang va dau diesel trong déng co tao ra SO, va NO, sau qua trinh oxy hdéa va phan &ng v&i nwoc la
nhirng nguyén nhan chinh gay ra mwa axit.

2S0,(g) + O, (g) + 2H,0 (I) — 2H,S0O, (aq)
4NO, (g) + O, (g) + 2H,0 (I) — 4HNO; (aq)
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The chemical composition of global atmospheric precipitation

Global Marine & Northeastern

mean Continental coastal Northern United European
Constituent estimate’ rain* rain® Europe? States® USSR?
Nat* (uM) 86 940 40-200 13-85 5 39-96
K* (uM) 8 3-8 5-15 4-7 2 10-20
Mg (uM) 12 2-20 16-60 5-16 2 8-12
Ca® (uM) 2 3-80 5-40 16-33 4 10-52
NHj (uM) — 6-30 0.6-3 6—48 12 22-61
H* (uM) 2 1-100 1-10 16-38 74 0.2-79

(pH=6-4)  (pH=6-5)

HCO3 (uM) 2 0-? ? 21 0 30-79
Cl- (uM) 107 6-60 30-300 11-98 7 23-107
NOj3 (M) — 6-21 2-8 5-36 12 6-16
SO% (uM) 6 10-30 10-30 10-63 30 38-94
Total mean (mg) 7.2 10.2 4.0 16.6

Source: 'Garrels and Mackenzie (1971). *Berner and Berner (1996). ¥L.erman (1979).
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3.1.2 O nhiém khong khi cta khi quyén (tt)

Nguyén nhan nao gay mwa axit?

0O Mwa axit c6 hai cho néng nghiép, cay cbi va thwc vat vi n6 hoa tan va rira
trdi cac chat dinh dwéng can thiét cho sy phat trien cua thwc vatg. N6 gay

Gaseous - Particulate.”

- _Amophere _ Remospnere - ra cac bénh vé dwéorng hé hap & ngudi va dong vat.
of Pollutants O
o 1 omEen, Q Khi mwa axit roi xubng dat va chay ra séng, hd sé& anh hudng dén doi
N o S VTN sébng thwc vat va dong vat trongi hé sinh thai dwéi nwéc. N6 dn mon
A (=} a|[V[l's o

g . it dworng 6ng nwée dan dén viée ro r cac kim loai ndng nhw sat, chi va dong
vao nwéc uong.

Deposition

_ Céc hat gay 6 nhiém
Nquon gay mwa axit

O Cac ngudn tw nhién nhw sy phun trao cta nui Itra.

0 Dot nhién liéu hoa thach dé tao ra dién. Hai phan ba SO, va mét phan tw NO, trong khi quyén dén tir cac may phat
dién, phwong tién giao théng va thiét bi nang, nha may loc dau va cac nganh céng nghiép khac.
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3.2 Héa nwéc

3.2.1 Gi&i thiéu
O Hoéa nwéce la nganh nghién clru hdéa hoc nwdc nhan manh dén cac van dé moi trwdng.
0,

eduction O xdidation

water
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3.2.2 Nwéc mét va nwéc ngam
O Nwéce mat 1a bat ky khdi nwéc nao dwoc tim thay trén bé mat Trai dat, bao gdm cd nwéc man trong dai dwong va

nwdc ngot & song, sudi va hd. Nwdc mat la thanh phan quan trong cda chu trinh thay van.

O Nwéc ngam la thuat nglr chi nwéc & ving b&do hoa. Nwéc ngam dwoc tim thdy dwdi long dat trong cac vét nit va
khoang trong trong dat, cat va da. N6 duwgc lwu trik va di chuyén cham qua cac thanh phan cua dat gom dat, cat va da
goi la tang ngdm nuoc.

Dlagram of the vadose or unsaturated zone

Surface water ' ,_;)(Q
. et TN AT A
I\, T A preczpnatlon {x/_,:f,-:‘:i

pores filled with

se

- / air and water
unsaturated zone 1 1 N B
B2LE |:| X

water table

Unsaturated
zone

saturated zone
(groundwater)

DA Sy
.‘/," A TR

pores completely
filled with water
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3.2.2 Nwéc mét va nwéc ngam
O Nwde mét trong séng, hd twong tac véi nwdc ngam bén dwdi hodc xung quanh séng, ho.

Surface water recharging Surface water discharging

Flow direction

Flow direction

-»\_/4- \ _— Water table Uns;i;l;:!ated /
Water table M

——

Saturated zone

Surface Water and Groundwater Interaction
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3.2.2 Nwéc mét va nwéc ngam

Recharge
- area

Woater
table
Potentiometric

surface Flowing Perched

artesian water table Water table

sl Artesian  Ground

S w_ell surface
______ L FURIASE
Perched aquifer e .
V Water table
Woater

Unconfined {0
: Confining
aquifer Rt

Zf
|
R

A

Confining
unit

-
[

Confined
aquifer

[T

CaC Ioal tang nam nu’o’c Modified after Harlan and others, 1989
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3.2.2 Nwéc mét va nwéc ngam
O Trong hau hét cac ving nwdc tw nhién, cac thanh phan chinh thwéng chiém hon 95% téng chéat ran hoa tan (TDS).
Ngoai cac chat tan dworc liét ké trong bang dudi day, con c6 nong dé vét cia nhiéu chat tan vé co khac.

Common Inorganic Solutes in Water

Major Constituents

Calcium (Ca?*) Bicarbonate (HCO;") Dissolved CO, (H,CO3*)
Magnesium (Mg?*) Chloride (CI7) Silica (SiO,(aq))
Sodium (Na‘) Sulfate (SO,%)

Potassium (K*)
Minor Constituents

Iron (Fe?*, Fe3*) Carbonate (CO3%) Boron (B)
Strontium (Sr?*) Fluoride (F)
Nitrate (NO327)
O TDSreferstott - o e e that is expressed
in mg/L. It is direbdeassajciacastitretite Glahy lanchpwritglenasie<pangdukmy i wetdr podificatoriespstdsnisl ug/l)
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3.2.2 Nwéc mét va nwéc ngam

0 Nong dd cac ion chinh trong nwéc thuweng dugce vé trén so do Piper hodc tam tuyén tinh dé phan loai cation-anion
chinh, biéu thi cac twéng thuy héa hoac loai nwérce.

Na+KHCO3

Piper diagram of the water samples
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3.2.2 Nwéc mét va nwéc ngam

O Nong dd céac ion chinh trong nwéc thuwerng dwoe vé trén so dd Piper hoac tam tuyén tinh dé phan loai cation-
anion chinh, biéu thi cac twéng thay héa hoac loai nwéc..

QO So dé Piper :
» Cations (%omeq/L):
Ca?* = Cal/(Ca+Mg+Na+K)
Mg?* = Mg/(Ca+Mg+Na+K)
Na* + K* = (Na+K) /(Cat+Mg+Na+K)

= Anions (%meq/L):
SO,% = SO,/(SO,+CI+CO;+HCO,)
Cl- = Cl/(SO,+CI+CO;+HCO,)
CO;% + HCO; = (CO4;+HCO,)/(SO,+CI+CO4,+HCO,)

AN

Na+KHCO3

\

a

C
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3.2.2 Nwéc mét va nwéc ngam

O Nobng dd céac ion chinh trong nwdc thwdng dwoc vé trén so dé Piper hodc tam tuyén tinh dé phan loai cation-anion
chinh, biéu thi cac twdng thuy héa hoac loai nwérce..

L-1
L-2
L-3
L-4
L-5
L-6
L-7
L-8
L-9
L-10
L-11
LP-1
LP-10

C OO0

C OO0

Lo el

I+ + + +
¥
%]

|
<

Z

Ca (meq/L %) Cl (meq/L %)

Piper diagram of the water samples collected from a limestone quarry (Eang et al., 2018)
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Source pH Ca** Mg¥ Na* K" HCO; SOi cr- Siozf  TDS
Precipitation:
1 4.3 0.26 0.03 0.07 0.05 — 3.03 0.24 — 6
2 5.4 0.41 0.59 4.36 0.10 — 1.97 8.2 — 16
Sea Surface:
3 7.8 423 1,320 11,100 410 129 2,790 19,900 1-10 36,100
Rivers:
4 — 19 2.3 6.4 1.1 68 7.0 6.5 11.1 122
5 — 83 24 a5 5.0 135 270 82 9.3 703
Groundwater:
6 6.9 10 1.5 5.0 0.8 19 5.5 11 — 49
7 7.6 24.5 10.7 24.9 4.7 170 21.8 7.1 56.5 234
3 7.5 69 29 3.5 1.1 297 37 9.4 11 320
9 6.9 21 3.1 170 8.4 400 12 85 12 510
10 7.3 210 100 2,000 46 300 1,200 3,000 6.7 6,700

T Itis conventional to express silica concentrations as SiOz, even though most silica in natural waters
occurs as Si(OH)4.

QO Nwéc mwa thwong cé6 TDS duwdi 20 mg/L, nwde ngot tov ho, séng va long dat c6 TDS tir 20 dén 1000 mg/L, nwéc lo co
TDS ttr 1000 dén 35.000 mg/L va nwéc bién c6 khodng 35.000 mg/L. TDS.

O Hau hét nwéc ngadm ndng déu du tiéu chuan 1a nwéc ngot, véi TDS dao ddng tir vai mg/L dén hang trdm mg/L. Sau hon
trong 1&p v va dudi dai dwong va clra séng, nwédc ngam cé thé c6 TDS bang véi nwdc lo hodc tham chi cao hon.
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3.2.2 Nwéc mét va nwéc ngam

O O cac lwu vue vo sau, déc biét 1a nhirng lwu v c6 I¢p mubi hoa tan va thach cao, nwéc trong 16 réng cé thé con dam
dac hon nwéce bien; nhirvng vung nwéc nhw vay dwoc goi la nwédc mudi (TDS Ién t&i 100.000 mg/L) hoac nwéc mudi cod
dac (TDS trén 100.000 mg/L). 1. Central lllinois (Butler and Likens, 1991). TDS estimated from element concentrations.

2. Cape Hatteras, North Carolina (Gambell and Fisher, 1966). TDS estimated from element con-
centrations.

Average, assuming seawater salinity of 3.5% and density of 1.027 kg/L (Pilson, 1998).
Upper Amazon River, Peru (Stallard, 1980).
Colorado River (Maybeck, 1979).

AN

Poland Spring source no. 1, Poland, Maine. Glacial sand and gravel aquifer, predominantly
quartz (personal comm., Great Spring Waters of America, Inc.).

7. Grande Ronde basalt aquifer, Washington, Oregon, Idaho. Mean of 283 analyses (Whiteman
et al., 1994).

8. St. Peter - Prairie du Chien - Jordan aquifer, Paleozoic sandstone and dolomite, northeastern
lowa (Siegel, 1989).

9. Basin alluvium aquifer, volcanic-derived sediment, Smith Creek Valley, Nevada (Thomas et al.,
1996).

10. St. Peter - Prairie du Chien - Jordan aquifer, Paleozoic sandstone and dolomite, northeastern
Missouri. Near deep aquifers in the lllinois basin which contain brines (Siegel, 1989).
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0 D6 man la ham lwong mudi vd co hoa tan trong
nwée. Nhivng chat tan trong nwéc thwong dwoc
goi 14 chat tan. Nwéc bién thong thweng c6 do
man la 35 ppt hodac 35%.. Khdi lwgng riéng trung
binh ctia nwéc bién & bé mat 1a 1,025g/ml.

U D6 man:
* Nuwéc ngot (I€n téi 0,5ppt hoac 500mg/L)
* Nuwéc lo (0,5-30ppt hoac 500-30.000mg/L)
* Nwéc man (30-50ppt hoac 30.000-
50.000mg/L)
-  Nwdéc mudi (ttr 50ppt dén téi da 260-280ppt)

Red Sea - 40 ppt

Hbéa hoc khi quyén, nwée va dat/da

Mediterranean Sea - 38 ppt

Average sea-

Black Sea - 18 ppt

Baltic Sea - 8 ppt

Limit on agriculture
Irrigation - 2 ppt

o
Dt =3

Drinking *traditional ways to express

water - 0.1 ppt

salinity is in “parts per
thousand” or ppt
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1 o e
1) Y Waler

brine pools
50+ ppt

saine wateyr
seawater, salt lakes
30-50 ppt

brackish water
estuaries, mangrove
swamps, brackish seas

and lake, brackish
swamps

0.5-30 ppt

fresh water
ponds, lakes, rivers,
streams, aquifers

0-0.5 ppt
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Danh sach cac viing nwéc theo dd man (S6 1-15)

Salinity (g/k)

Gaet'ale Pond
Lake Retba
Lake Vanda

Garabogazkol
Lake Assal

Don Juan Pond

Dead Sea
Great Salt Lake, North Arm
Lake Baskunchak
Little Manitou Lake
Great Salt Lake, South Arm

Lake Abert

Mono Lake
Lake Urmia
Hamelin Pool

433
400
350
350
348
338

337
317
300
180
142

120

88
85—-280
66

Salt lake
Salt lake
Salt lake

Lagoon
Salt lake

Salt lake
Salt lake

Salt lake
Salt lake
Salt lake
Salt lake

Salt lake

Salt lake
Salt lake

Lagoon

Ethiopia
Senegal
Antarctica

Turkmenistan
Djibouti
Antarctica
Israel, Jordan, West Bank
United States

Astrakhan Oblast, Russia

Canada

United States
Great Basin, Oreqgon, United

States
United States
Iran
Australia
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https://en.wikipedia.org/wiki/Oregon
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https://en.wikipedia.org/wiki/Australia
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Danh sach cac viing nwéc theo dd man (So6 16-28)

- ST

Salton Sea

Mediterranean Sea

Red Sea

World Ocean

Lake Natron

Beaufort Sea

Lake Van
Black Sea

Caspian Sea

Sarygamysh Lake

Baltic Sea

38

3641
34-36
30-40
28-32
23
13-23
12.5

11.4
10

Salt lake

Mediterranean sea

Mediterranean sea

Ocean
Salt lake

Marginal Sea

Salt lake

Mediterranean sea

Inland sea
Salt lake

Marginal Sea

United States

Southern
Europe, Levant, North Africa

Eqgypt, Sudan, Arabian
Peninsula, Horn of Africa

Worldwide

Tanzania

North of Alaska and Canada

Turkey
Eastern Europe, Turkey

Central Asia

Turkmenistan, Uzbekistan

Northern Europe
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https://en.wikipedia.org/wiki/Sudan
https://en.wikipedia.org/wiki/Arabian_Peninsula
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https://en.wikipedia.org/wiki/Canada
https://en.wikipedia.org/wiki/Lake_Van
https://en.wikipedia.org/wiki/Salt_lake
https://en.wikipedia.org/wiki/Turkey
https://en.wikipedia.org/wiki/Black_Sea
https://en.wikipedia.org/wiki/Mediterranean_sea_(oceanography)
https://en.wikipedia.org/wiki/Eastern_Europe
https://en.wikipedia.org/wiki/Turkey
https://en.wikipedia.org/wiki/Caspian_Sea
https://en.wikipedia.org/wiki/Inland_sea_(geology)
https://en.wikipedia.org/wiki/Central_Asia
https://en.wikipedia.org/wiki/Sarygamysh_Lake
https://en.wikipedia.org/wiki/Salt_lake
https://en.wikipedia.org/wiki/Turkmenistan
https://en.wikipedia.org/wiki/Uzbekistan
https://en.wikipedia.org/wiki/Baltic_Sea
https://en.wikipedia.org/wiki/Marginal_sea
https://en.wikipedia.org/wiki/Northern_Europe
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3.2.2 Nwéc mét va nwéc ngam

O D6 dan dién (EC) chia nwéc bang nghich dao cua dién tré trén 1 cm3 nwdce. N6 lién quan chat ché véi TDS vi no la
ham sO clia nong db cua tat ca cac chat tan ion. Bay la mét phép do nhanh chéng va dé dang dwoc thwe hién tai hién
trwedng nén n6 thwdong dwoc dung trong cac bao céo.

O Don vi cta EC la siemens (S) hoac microsiemens (uS). Trong tai liéu cd, don vi cia EC dwoc goi la mhos trén cm (=S)
hodc pmhos trén cm (=pS). (M&c di hoi ky quac nhwng cai tén mho, don vi cta dd dan dién, c6 y nghia, 1a cach viét
ngwoc ciia ohm, don vj cla dién tré). EC phu thudc vao nhiét dd va hau hét cac sé do déu dwoc hiéu chinh vé gia tri
twong dwong & 25°C.

O EC dao déng tw vai chuc uS dbi véi nwdc ngam c6 TDS thap cho dén hang nghin pS déi véi nwéde mudi (Freeze va
Cherry, 1979). Méi twong quan tuyén tinh thwc nghiém ctia EC véi TDS la:
EC = A(TDS)
trong dé EC tinh bang S, TDS tinh bang mg/L, va A |Ia hang s nam trong khoang tlr 0,55 dén 0,75 dbi v&i nhiéu loai
nwéc ty nhién (Hem, 1985).

Q Dbi voi nwdc udng, EC thuworng duwoc chap nhan trong khoang 50~500 puS/cm.
Q.
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3.2.2 Nwéc mét va nwéc ngam

0 Do cirng cua nwéc la thwée do do phong phu twong doi cua cac cation hoéa tri hai sé phan wng v&i xa phong
daé tao thanh két tia mém hoac phan trng trong néi hoi dé tao thanh két taa ran. O hau hét cac loai nwéc, cac
cation chinh gay ra do cilrng la Ca2* va Mg?2*.

U Do cirng thwong dwore dinh nghia la:
b0 cirng = 2,5(Ca?*) + 4,1(Mg2+)

« trong dé (Ca?*) va (Mg?*) 1a nong do tinh bang mg/L. D6 ctrng thé hién nong dé twong dwong cua CaCO3 hoa
tan sé tao ra hiéu trng tu’o’ng tw nhw nong dé canxi va magle thwe té. Hé s6 2,5 va 4,1 lan lwott |a ty so6 gitra khoi
lwong cong thiee CaCO, v&i khdi lwong nguyén tle Ca va khoi lwgng nguyén tir Mg.

O Nwée dwoe coi la “mém” néu dd civng dwdi 75 mg/L dwoc coi la “cirng vira phal” néu n6 nam trong khoang
tr 75 dén 150 mg/L va dwore coi 1a “cteng” néu do cirng trén 150mg/L (Benefield va Morgan, 1990). Trong linh
vwre lam mém nwéc, dd cirng déi khi dwore bao céo bang don vi “grain”. Mét “grain” twong dwong 17,1 mg/L.
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O D6 kiém |a mét thong s6 mod ta kha nang trung hoa axit dwerec thém vao nwée cia nwéc. N6 dwoe dinh nghia |a:
Do Kiém = (HCO;") + (CO,2) + (OH) = (HY)

trong dé do kiém thwdng c6 don vi eg/L néu ndng dd mol dwoc str dung trong phwong trinh nay.

O Co6 nhiéu dinh nghla khac vé do kiém, tuy thudc vao trang thai tham chiéu dwoc chon, nhung nwéc tinh khiét -CO,
thwong dwoc st dung tham chiéu cho nwéc tw nhién.

0 Thém mdt bazo vao nwédc thwong thém anion OH™ vao dung dich, trong khi thém axit thwo’ng thém cation H* vao dung
dich. Thém bazo lam [AIK] tang va thém axit lam [AIk] glam Nwéc c6 do kiem cao c6 kha nang trung hoa axit dwoc
thém vao né tét hon. Thém mét lwong axit ¢b dinh vao nwdc co [AlK] cao sé lam gidm dé pH it hon so véi viéc thém
cling mét lwong axit vao nwdc cé [AlK] thap. Trong nwée co tinh axit (vi du: pH<4,5), [Alk] <O.

O Nwédc mua thwo’ng c6 do kiém thap hodc am. Sy hoa tan cac khoang chat co ban, dac biét 1a khoang cacbonat vao
nwéc dwdi dat cé xu hwong lam tang do klem cla nwdce. Khi nwéc ngam di chuyén tu khu vwe nap lai dén khu vuc xa
thai, n6 thweng thay dbi tir do kiém thap dén cao.
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3.2.2 Nwéc mét va nwéc ngam
Q Sw phan bo cla cac dang carbonate hoa tan theo pH:

1 — =
T biéu do: ><
. VAN N
«  Khi pH< 6,3 thi H,CO, chiém wu & / %& &(&
A 2/ ’

thé, tirc 14 nong do [H,CO,4] >>
. . 0.001 /
. Khi 6,3<pH<10,3 thi HCO;

chiém wu thé, tire 1a nbng do / \

Fraction of Total
Carbonate Species

[HCO,] >> [CO,2] va [H,CO,. 0.0001 / \\

« Khi pH > 10,3 thi CO32- chiém 0.00001
wu thé, [CO;%] >> [HCO4] va 3 4 5 6 7 8 9 10 11 12 13
[HZCO3] pH

Relation between dissolved carbonate species and pH (Groundwater Science by Fitts, 2002)
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O Kha nang oxy hoa khr §ORP) thwong dwoc do dé xac dinh kha nang oxy héa hoac kha nang khir cia mau
nwéc. NO cho thay co thé bj 6 nhiém, dac blet |a do nwée thai cong nghiép.

O ORP c6 thé c6 gia tri néu ngwdi dung biét rang mot thanh phan cta mau chiu tradch nhiém chinh vé gia tri quan
sat dwore. Vi du: lwong clo dw thira trong nw&c thai sé dan dén gia tri dwong Ién (dleu kién oxy hoa) va sw
hién dién cua hydro sunfua sé dan dén gia tri ORP am Ién (dleu kién khu=) ORP dwoc xac dinh bang cach do
dién thé cua dién cwc tro vé mat hoa hoc (bach kim) dwgre ngam trong dung dich. Dién thé dién cwc cam bién
dwoec doc so v&i dién cwe tham chiéu cua dau do pH va gié tri dwoc biéu thi bang milivolt (mV).

O Viéc xac dinh ORP noéi chung rat coy nghia trong nwoc chira nong do twong doi cao ctia cac chat c6 hoat tinh
oxi hoa khtr, vi du nhw muoi cua nhiéu kim loai (Fe?*, Fe3*) va cac chat oxy h6a manh (clo) va chat khtr (ion
sunfit). Do d6, ORP ddi khi c6 thé dwoc str dung dé theo ddi 6 nhiém kim loai trong nwéc ngam hodc nwéc mat
hodc dé xac dinh ham lwong clo trong nwéc thai.

0 Do ORP va pe la tham sé twong déi; do do, gia tri cia ORP c6 thé dworc chuyén déi thanh pe nhw sau:

F 96500
Eh = Eh =
2.303RT 2.303R(r +273) 2.303x8.314 x (1 +273)

pe = Ehx0.001

2 Fh=0RP+224.36-0.7198¢ where ORP: Oxidation Reduction Potential (mV)
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3.2.2 Nwéc mat va nwéc ngam
Cu* + Mg(s) 2 Cups) + Mg+

Oxidation Half Reaction: Mgrs) = Mg2+ + 2e- - - - Mg solid is oxidized to MgZ+
Reducing Agent: Mg

Reduction Half Reaction: Cu?* + 2Ze- = Cu(s) - - - Cu?*is reduced to Cu solid
Oxidizing Agent: Cu?+

1

(zain Electrons - Reduction; Oxidizing Agent

Oxidizing and Reducing Agents

Oxi1dotion:

Redouction: Goun
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3.2.2 Nwéc méat va nwéc ngam

O Baitap

1. Cho cac két qua xét nghiém sau day trong dé nwéc nay c6 dd pH = 8, hay xac dinh
a. phan mol cla sunfat (SO,2)

b. d6 cirng va dd kiém

c. V@ cAac cation va anion trén so do Piper dé xac dinh thuy hoa hoac loai nwéc

Concentration, Concentration,
Cation mg/L Anion mg/L
Ca** 40.0 HCOs~ 91.5
Mg** 12.2 SO~ 72
Na* 15.1 Cl 22.9
K* 5.1 NO3~ 5.0
) - nsog_
" Mole fraction of SO, "% ~p__ M M +Ne Mo +Ngez +Ngy + N,
3 4 3

» Hardness (mg/L) = 2.5(Ca?*) + 4.1(Mg?*)
= Alk (meg/L) = (HCO;") + 2(CO,%) + (OH7) = (HY)
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3.2.2 Nwéc mét va nwéc ngam
O So d6 Piper :

= Cations (%omeq/L):
Ca2* = Ca/(Ca+Mg+Na+K) TS
Mg?* = Mg/(Ca+Mg+Na+K)
Na* + K* = (Na+K) /(Ca+Mg+Na+K)

= Anions (%omeq/L):
SO, = SO,/(SO,+CI+CO,;+HCO,)
Cl- = Cl/(SO,+CI+CO4;+HCO,) v , :

CO,% + HCO; = (CO4+HCO,)/(SO,+CI+CO,+HCO,) So dd
So do Piper

2. Hoa tan 0,1 mol NaCl vao 100 g H,O nguyén chat. Phan mol ciia NaCl 1a bao nhiéu?

3. Lam thé nao dé tao ra 100mL dung dich Na,S 5 mM (mmol/L)?

4. Axit sulfuric ban dau (H,SO,) c6 néng dd phan tram la 95% khéi lwong va khdi lwong riéng la 1,98g/cm3. Thé tich
cta lwu huynh ban dau nay ma chidng ta can dé tao ra dung dich pha lodng 1L v&i 0,01 M H,SO, la bao nhiéu?
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3.2.2 Nwéc méat va nwéc ngam
Pap an cua bai tap
1. a) Phan mol cla sulfate (SO,%):

Ng502-

Sulfate mole fraction: X¢y2- = _
1 Nea2+ + N2+ + N+ + N+ + Nfcog + N502- +nc- +nnog

Xy = [SO3™xV
SO% [CaZt]xV+[Mg2t]xV+[Nat]xV+[K*+]xV+[HCO3|XV+[S03™]XV+[CI"]xV+[NO3Z]xV
& Xen2- = (505
SOz [CaZt]+[Mg2t]+[Nat]+[K*t]+[HCO3Z]+[SOZ~]+[CI~]+[NO3]
247 _ 40mg/L -1 _ 91.5 mg/L _
[Ca”"] = 20 el 1 mmol/L [HCO3] (1+12+16X3) g/mol 1.5 mmol/L
241 _ 122mg/L 2-1 _ 72 mg/L _
[Mg“*] = e 0.502 mmol/L [SO57] G A Er 0.75 mmol/L
+7 _ 151 mg/L -1 — 229 mg/L _
[Nat] = e 0.657 mmol /L [CI7] e iy 0.645 mmol/L
+7 _ 51mg/L -1 — 5mg/L _
K™ = Somal Tmol 0.131 mmol/L [NO3] Garicns) TIE 0.081 mmol /L

0.75
~ 1+40.502+ 0.657 + 0.131 + 1.5 + 0.75 + 0.645 + 0.081
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3.2.2 Nwéc mét va nwéc ngam

Pap an cua bai tap

1. b) D6 cwng va alkalinity:

D6 crng (mg/L) = 2.5 (Ca?*) + 4.1 (Mg?*) = 2.5 (40) + 4.1 (12.2) = 150.02 mg/L

D6 cirng = 150.02 mg/L is considered as hard water.
Alkalinity (meq/L) = [HCO3] + 2[CO37] + [OH"] — [H*]

pH = 8 nam trong khoang 6.3 dén 10.3 = HCO;" chiém wu thé, i.e., [HCOz] >> [H,CO;] va [CO,?] hodc [H,CO;] va [COz2]
khéng dang ké (trong slide s6 72).

pH= -log [H*] = [H*] = 10-"H =10-8mol/L=1028x103x|charge| meg/L=10-°x |+1| meqg/L= 10-° meq/L
pOH= -log [OH] =14 — pH = 6 = [OH7] = 10-®* mol/L= 10-5x103x|-1] meg/L= 10-3 meq/L
= Alkalinity = [HCO3] + [OH] - [H*]= 1.5 meqg/L+ 103 meqg/L - 10 meqg/L= 1.5 meg/L

= (cling c6 thé bd qua [H*] and [OH] vi pH = 8 tién gan dén khoang trung tinh pH = 7, i.e., [H*] va [OH] rat nhé [H*] =~
[OH], va [HCO4] >> [H*] va [OH].)
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3.2.2 Nwéc mét va nwéc ngam

Pap an cua bai tap

1. c) vé cac cation va anion trén so do Piper dé xac dinh thay hda cua loai nwéc
- For cations (% meq/L):

[Ca%?t]Xx100 (1X|+2]) meq/LX100

247 — . B
[Ca™] = [Ca2+]+[Mg2+]+[Nat+K*] = (1X|+2]|+0.502X|+2[+(0.657%|+1]+0.131X|+1])) meq/L 52.74

247 _ [Mg?*]x100 _ (0.502X|+2]) meq/LX100 B
[Mg™] = [Ca2+]+[Mg2*]+[Nat+ K+] = (1X|+2]|+0.502X|+2|+(0.657X|+1]|+0.131X|+1])) meq/L 26.48
[Nat+ K*] = LER S T — (0.657X|+1[+0.131X|+1]) meq/LX100 o

"~ [Ca2*]+[Mg2*]+[Nat+ K*]  (1X|+2]|40.502X|+2]+(0.657X|+1]|+0.131X|+1])) meq/L

- For anions (% meqg/L):

2—7 [SO37]%x100 _ (0.75%|-2]) meq/LX100 _
[S037] = [SO2~]+[CI=]+[HCO3+CO%™]  (0.75%X|-2|+0.645X|—1|+(1.5X|—1])) meq/L 41.15
— [CI7]X100 _ (0.645%|—1|) meq/LX100 .
[CI7] = [SO2~]+[CI=]+[HCO3+C0O%™] ~ (0.75%X|-2]+0.645X|—1|+(1.5X|-1])) meq/L 17.70
[HCO3+C037]x100 (1.5x|—1]) meq/Lx100

[HCO3+C0% ] = = 41.15

[SO27] + [CI] + [HCO; +CO%7] _ (0.75x|—2[ + 0.645x|—1| + (1.5x|—1])) meq/L

Hoa hoc khi quyén, nwéc va dat/da EE
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3.2.2 Nwéc mét va nwéc ngam

Twéng thay hda cia loai nwdc nay la Ca-SO,.

[Na*+ K*] = 20.78 % meg/L¢ [HCO3; +C0%7] = 41.15% meq/L

S04

¢ \s, [S057] = 41.15% meq/L
[Mg2*] = 26.48 % me
[Cat] = 52.74 % [CI7] = 17.70% megq/L

meqg/L
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Héa hoc khi quyén, nwée va dat/da

A. Calcuim type

B. No dominant type
C. Magesuim type
D. Soduim type

E. Bicarbonate type
F. Sulfate type

G. No dominant type
H. Chloride type

1. CaHCQO; type

2. Nacl type

3. Mixed CaNaHCO, type
4. Mixed CaMgCl type

5. CaCl type

6. NaHCO, type

— ’
100 80 60 40 20 0 0
Ca (meq/L%)

40 60 80 100
Cl (meq/L%)

Piper trilinear plot of groundwater facies classification (Talib et

al., 2019; Ansari and Umar, 2019)
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3.2.2 Nwéc méat va nwéc ngam
Pap an cua bai tap
2. Tinh phan mol cta NaCl:

Phan mol clia NaCl: Xy, = —2¢ = DY =0.017

- 100g
n +n
NacltlH,0  0.1mole + (1X2+16)g/mol

3. Tim Trong lwong Na,S can dé tao 100mL dung dich 5 mM (mmol/L):
Trong lwong Na,S can: m = Mxn = MxCxV = (23x2+32)g/mol x 5 x103 x 100 x103 = 0.039 g
4. Xéac dinh thé tich H,SO, dé tao 1L dung dich 0.01 M H,SO,:

C% (Wt.%) = My so, X 100 _ (MXn)x100 _ (MXn)x100 _ (MXn)x100 _ M X100 n _ M x100

= x C
C%xd _ 95% X 1.98 X103
= C = =
MX100 (1 X2+432+16X4) X 100

= 19.194 mol/L (Note: 1.98g/cm? = 1.989/mL=1.98x103g/L)

CV; _ 0.01 moliLx 1L

CVi=CV; =V, = C. ~ 19.194 mol/L

Nhw vay thé tich cia H,SO, = 0.521 mL

=5.21x104L =0.521 mL
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3.2.3 O nhiém nwéc

O Nwdc rat can thiét cho sw song. Khdng c6 nwée sé khdng co sw song.

A O nhiém nwdce [a quéa trinh 6 nhiém ngudn nwdce do tw nhién hodc nhan tao bé&i cac chat doc hai.
A O nhiém nwée chi yéu bat ngudn tir hoat ddng clia con ngudi.

O Nguoén gay 6 nhiém nuoc:

« O nhiém ngudn diém: bat ky nguén & nhiém nao cé thé xac dinh dwoc ma tlr d6 cac chat 6 nhiém dwoc thai
ra, chang han nhw cac nha may, nha may dién, nha may x& ly nwéc thai dé thi va mét so trang trai.

« Nguén khong diém: 6 nhiém do nhiéu ngudn khuéch tan, trai ngwoc trwe tiép véi 6 nhiém nguén diém do
mét nguon duy nhat. O nhiém nguon khong diém thuong la ket qua clia sw chay tran clia nuwédc trén mat
dat, mwa, sa lang cac chat trong khi quyen thoat nwéc, tham hodc bién dbi thiy van (lwong muwa va tuyét
tan), trong d6 viéc truy tim 6 nhiém 1a rat kho.
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3.2.3 O nhiém nwéc (tt)

Nguén 6 nhiém nwéc ngam tiem an
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3.2.3 O nhiém nwéc (it 4 N
(tt) Cac chat @y 0 nhiém chinh

€ | Pollutant Source
Micro-organisms Domestic sewage
Organic wastes Domestic sewage. animal excreta and waste. decaying animals
and plants. discharge from food processing factories.
Plant nutrients Chemcial fertilizers
Toxic heavy metals Industries and chemical factories
Sediments Erosion of soil by agriculture and strip mining
Pesticides Chemicals used for killing insects. fungi and weeds
Radioactive substances Mining of uranium containing minerals
Heat Water used for cooling in industries

CAac nguyén nhan gay 6 nhiém nwéc

O Mam bénh: C4c tac nhan gay bénh bao gom vi khuan, vi rit va céc sinh vat khac xam nhap vao nuwéc tr nwée thai sinh hoat
va dong vat, v.v. Vi du: Bénh amip, Ng6 déc thit, Bénh ta, E. coli Thwong han, Viém gan A, V.V.

O Chat thai hiru co: cac chat hivu co nhw 14, ¢d, rac, v.v. co khd ndng phan hdy sinh hoc do chay tran va tré thanh chat gay 6
nhidm nieve ldn Thive vat nhitt dir nhat tndn Aans miee trana niecve cona 13 nanvédn nhAa T
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3.2.3 O nhiém nwéec (tt)

Nhu cau oxy sinh héa (BOD)
Nwéce bi 6 nhiém chra mot lwong 16n cac hop chat v co va hiru co. Mot sé trong sd nay co thé bi oxy hoda bdi vi
sinh vat.
Néu thém qua nhiéu chat hiru co vao nudc, tat ca lwong oxy co san sé bi st dung hét. Diéu nay khién cac sinh vat
thay sinh phu thudc vao oxy chét. Vi khuan ky khi (khéng can oxy dé phat trién, vi du: E. Coli, Bacteroid, v.v.) bat dau
phan hay chéat thai hiru co va tao ra cac héa chat cé mui hdi (vi du: hydro sunfua va vi khuan Iwu huynh, amoniac,
V.V.). ) va co hai cho strc khée con nguoi.
Vi khuan phan hay cac chéat thai hiru co nay va lam cho nwéc bi thiéu oxy hoa tan.
Nhu cau oxy sinh héa (BOD): Lwong oxy hoa tan can thiét cho cac sinh vat hiéu khi dé phan hay vat chéat hiru co cé
trong mot mau nwdc nhat dinh & nhiét dd nhat dinh trong moét khoang thei gian cu thé. Ngoai ra, BOD dai dién cho
lwong oxy dwoc tiéu thu béi vi khuan va céc vi sinh vat khac trong khi ching phan hdy chat hiru co trong diéu kién
hiéu khi (c6 oxy) & nhiét dd xac dinh.
Néu B.O.D. cao, diéu do c6 nghia la vi sinh vat dang st dung phan I&n oxy.
BOD dwoc coi la thwée do thwe té vé chat lwong nwédce - nwdc sach sé co gia tri BOD dwdi 5 ppm trong khi nwéce
séng bi 6 nhiém nang c6 thé co giéa tri BOD tr 17 ppm tré [én.
Nhu cau oxy hda hoc (COD): Lwong oxy can thiét dé oxy hoa va én dinh cac chat hiru co va vo co co trong mot thé

tich nwédc nhat dinh.
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3.2.3 O nhiém nwéec (it )
Cac chat hoa hoc gay 6 nhiém

O Kim loai ndng: bat ky nguyén td hoa hoc kim loai nao c6 néng do twong déi cao (5g.cm3) va ddc hai hodc gay doc &
nong dd thap, vi du: Cd, Pb, Hg, Cr, As, v.v., dwoc goi la kim loai ndng. Chang c6 thé cé trong chét thai céng nghiép
hodc khai thac mé. Chiing c6 doc tinh cao va gay ton thwong than, gan, ndo va hé than kinh trung wong.

O Chét tay riva & Phan béon: Chang cé thé chira phdt phat. Viéc bd sung phét pho vao nwéc sé khuyén khich sw hinh
thanh tao, lam gidm néng dé DO trong nwédc. Qué trinh nay dwoc goi la hién twong phi dwéng.

O Nwéc bi 6 nhiém axit (pH<3): Diéu nay gay t&r vong cho hau hét cac dang sinh vat thiy sinh. Chat thai cong nghiép va
mua axit gép phan lam tang tinh axit cia nw&c tw nhién.

Tiéu chuan xa thai cia Cambodia

= Tiéu chuan nwéc thai la ndng dd cac chat 6 nhiém dwoc biéu thi bang don vi ppm hodc mg/l déi véi nwdc thai thai qua
dwong Ong thoat nwdc tlr cAc nha may xt&r ly nwdc thai hoac nha may céng nghiép thudc sé hiru céng.

= Giay phép xa hodc van chuyén nudc thai tir nguon 6 nhiém dén noi khéac c6 thé duoc cap néu ho so dap (ng cac
hwéng dan ky thuat do Bé Moi trwdng quy dinh (Bang 1).
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Table 1 Effluent Standards of Cambodia for Pollution Sources Discharging Wastewater in Public Water Areas or Sewers

_ Allowable limits for pollutant substance discharging to
No. Parameters Unit - :
Protected public water area Public water area and sewer

1. Temperature °C <45 <45
2. pH 6-9 5-9
3. BODS5 (5 days at 200 °C) mg/| <30 <80
4. COD mg/| <50 <100
5. Total Suspended Solids mg/l <50 <80
6. Total Dissolved Solids mg/I <1,000 <2,000
7. Grease and Qil mg/| <5.0 <15
8. Detergents mg/I <5.0 <15
9. Phenols mg/| <0.1 <1.2
10. Nitrate (NO3) mg/I <10 <20
11. Chlorine (free) mg/| <1.0 <2.0
12. Chloride (ion) mg/| <500 <700
13. Sulphate (as SO4) mg/| <300 <500
14. Sulphide (as S) mg/I <0.2 <1.0
15. Phoshate (PH4) mg/l <3.0 6>0
16. Cyanide (CN) mg/| <0.2 <1.5
17. Barium (Ba) mg/| <4.0 <7.0
18. Arsenic (As) mg/| <0.10 <1.0
19. Tin (Sn) mg/l <2.0 <8.0
20. Iron (Fe) mg/| <1.0 <20
21. Boron (B) mg/I <1.0 <5.0
22. Manganese (Mn) mg/| <1.0 <5.0
23. Cadmium (Cd) mg/l <0.1 <0.5
24. Chromium Cr3* mg/I <0.2 <1.0
25. Chromium Cr®* mg/l <0.05 <0.5
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3.2.4 Tiéu chuan nwéc udng

Bang 2 Chat lwong vi khuan trong nwéc uéng ciia Campuchia

Parameter Maximum Value
Thermotolerant (Fecal) Coliforms or E. coli |0 per 100 ml
Total coliforms 0 per 100 ml

Bang 3 Thanh phan vé co’ ¢é y nghia déi véi sirc khée trong nwéc uéng ciia Campuchia

Parameter Maximum Value* (mg/l or ppm)
Arsenic 0.05
Barium 0.7
Cadmium 0.003
Chromium 0.05
Cyanide 0.07
Fluoride 1.5
Lead 0.01
Mercury 0.001
Nickel 0.02
Nitrate as NO3- 50
Nitrite as NO2- 3
Selenium 0.01

* For very low concentrations, laboratory results are reported in [ug/l or ppb. Note the
conversion: 1 mg/l (ppm) = 1000 ug/l (ppb)
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Hoa hoc khi quyén, nwéc va dat/da EE

Bang 4 Thanh phan hiru co’ c6 y nghia déi véi strc khée trong nwéc uéng ciia Campuchia

Parameter* Maximum Value (ug/l or ppb)
Polychlorinated biphenyls (PCBs) 0.5
Benzene 10
Disinfection-by-product

Trihalomethanes 250
Pesticides

24D 30
Aldrin and Dieldrin 0.3
Carbofuran 10
Chlordane 0.2
DDT 20
Dichlorvos 1
Dirnethoate 6
Endosulfan 30
Endrin 0.6
Glyphosate 10
Heptachlor 0.3
Hexaclorobenzene 1
Methyl parathion 0.3
Mevinphos 5
Monocrotophos 1
Paraquat 30

*Routine monitoring for organic constituents is not required unless there is a potential for contamination of water supplies.
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3.2.4 Tiéu chuan nwéc udng

Bang 5 Chat lwong ly héa: Chat lwong thdm my cua nwéc udng Campuchia

Parameter* Maximum Value (ug/L or ppb)
Taste Acceptable
Odor Acceptable
Color 5TCU
Turbidity 5NTU
Residual chlorine 0.2-0.5

pH 6.5-8.5 (no unit)
Aluminum 0.2
Ammonia 1.5
Chloride 250
Copper 1
Hardness* 300
Hydrogen Sulfide 0.05

Iron 0.3
Manganese 0.1
Sodium 200
Sulfate 250

Total dissolved solids** 800

Zinc 3

*Hardness is expressed as mg/l CaC03.
**Conductivity (uS/cm) can also be measured and it is roughly equivalent to twice the TDS value.
TCN: True Color Unit, and NTC: Nephelometric Turbidity Unit.
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3.2.4 Tiéu chuan nwéc uong

*https://cambodiawellmap.com/worldbank/maps/44789/arsenic-contamination-by-well#
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3.2.4 Tiéu chuan nwéc uong

Bang 6 Cac théng s6 wu tién trong ngudn cung cap nwéc udng nhé cia Campuchia

S Parameter* Maximum Value
pH 6.5-8.5
Turbidity SNTU
Arsenic 0.05mg/l
Iron 0.3mg/I
Total Dissolved Solids (TDS) 800mg/I
Thermotolerant Coliforms or E. coli 0 per 100 ml

*Additional parameters such as conductivity can be monitored but these are the
minimum requirements.

Bang 7 Tan suat ldy mau va phan tich cac théng sé trong hé thdng phan phdi nwéc cho nwéc udng cia Campuchia
Parameter Frequency
Color, pH, residual chlorine, turbidity, total dissolved solids* Daily
Arsenic, iron, manganese, nitrates, chloride, sulfate, hardness, aluminum |Quarterly
Inorganic constituents (Table 3) Once a year
Organic constituents and pesticides (Table 4) Every 3 years

*Total dissolved solids can be calculated from the measured electrical conductivity (uS/cm).
Bang 8 Tan suéat Ay mau toi thiéu dé phan tich vi sinh trong nwéc udng cua Campuchia

Population Served |Frequency of sampling |Number of Samples

Less than 5000 Monthly 1 sample

5000 - 100 000 Every two weeks 1 sample per 5 000 people

More than 100 000 |Weekly 1 sample per 10 000 people plus additional 10 samples
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Bang 9 Khuyén nghi ldy mau, bao quan va phwong phap phan tich mau déi véi cac thong sé da chon
Parameter Container Mode of preservation Holding time rec/req Minimum Method of analysis
lastic/glass sample (ml)
Coliforms G Refrigerate 6 h 100 Membrane filtration/MPN
Color (true) P.G Reftigerate 48 h/48 h 500 Visual comparator / platinum cobalt
method

Turbidit P, G Nephelornetric

J Analyze same day; store in dark up to 24 h, Refrigerate 24 h/48 h .
Aluminum AAS/ICP
pH P,G Analyze immediately 2 histat - Electrode
Hardness P, G Add HNO3 to pH<2 6 months/6 months 100 EDTA titration
Chlorine, residual P,G Analyze immediately 0.5 h/stat 500 DPD
Cyanide P,G Add NaOH to pH> 12; Refrigerate in dark 24h if sulfide present lon Specific Electrode
Ammonia P,G Analyze asap or add H2S0O4 to pH<2; Refrigerate 7 d/28 d 500 Indophenol Phenate
Nitrate P,G Analyze asap or refrigerate sample 48h/48h (28d for Chlorinate 100 Colorimetric IC

None/48h)
Nitrite P, G Analyze asap or refrigerate None/48 h 100 Colorimetric IC
Nitrate+Nitrite P, G Add H2S0O4 to pH>2, Refrigerate Non/48 h 200 Colorimetric IC
Organics P, G Add H2S0O4 to pH>2, Refrigerate 28d 500 GC
Chloride P, G Refrigerate | week - IC
Fluoride B Non required 28 d/28d 300 IC
Metals P(A), G(A) For dissolved metals filter immediately, add HNO3 to 6 months/6 months - AAS
pH<2

Total dissolved solid Gravimetric
Sulfate P, G Refrigerate 28d/28d - IC
Arsenic P.G - AAS
Selenium 100 1CP

P: Plastic (polyethylene or equivalent); G: Glass; P(A): Rinsed with 1+1HNO3; G(A) Rinsed with 1+1HNO3; Rec/Req: Recommended/required; Stat: No storage allowed; analyze immediately; asap:
As soon as possible; AAS: Atomic Absorption Spectrophotometer; IC: lon Chromatograph; GC: Gas Chromatograph; ICP: Inductively Coupled Plasma Mass Spectroscopy; DPD: N,N-diethyl-p-
phenylenediamine.
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3.2.4 Tiéu chuan nwéc uong
= D6 pH: Do pH cla nwdc udng phai nam trong khoang tir 6,5 dén 8,5. Do pH cia nwéc gidam l1am tang kha ndng hoa tan

clia cac ion kim loai.
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= Thong s6 vi sinh: Sw hién dién cua cac théng sb vi sinh trong nwdc cé thé gay hai cho sirc khée nhw tiéu chay nang,

dan dén mat nudc.

Bang 9 Cac théng sé ly héa va vi sinh vat trong nwéc uéng cia WHO va EU

Physic-chemical parameters WHO (1993) EU (1998) Microbiological parameters WHO (1993) EU (1998)
Suspended solids NA (desire < 25 mg/l) NA Escherichia coli NA 0in 250 ml
COD NA NA Enterococci NA 0in 250 ml
NA (desire < 5 mg/l but usually Pseudomonas aeruginosa NA 0in 250 ml
2000 BOD of drinking water < 1 mg/l) NA .
Clostridium perfringens NA 0in 100 ml
S e Svumglos Coliform bacteria NA 0in 100 ml
Grease/oil NA NA Colony count 22°C NA 100/ml
Turbidit NA (desire <5 NTU) NA R
Y : CRIEMYRINE 360G vailable due to nb guidelin®r not mentioned®/M!
pH NA (desire 6.5-8.5) NA =
Conduct|v|ty 250 MS/Cm 250 uS/Cm
Color NA (desire 15 mg/l Pt-Co) NA
' NA (desire < 75% of the saturation NA
Dissolved oxygen concentration)
Hardness NA (deSire 150-500 mg/l) NA
DS NA (desire 300-600 mg/l) NA
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Table 11 Cations for Drinking Water by WHO and EU

3.2.4 TI éu ch uén nu,é,c U6ng Substance Forming Cations WHO (1993) EU (1998)
Aluminium (Al) 0.2 mg/l 0.2 mg/l
= Fluoride (F-): fluoride hoa tan dwoc thém vao nwdc ubng véi ndng dod gidi [Ammenium (NH: NA 0-50 maf
han 1a 1 ppm. Néng doé cao gay ddc va cé hai cho xwong va rang (vi dy: [Ame G 0.005 mg/ DO e
nhiém fluor xwong, sau rang, v.v.) & mic trén 10 ppm. B, 0.01 mah 0.01 mol
Barium (Ba) 0.3 mgl/l NA
= Céac kim loai: nhuv Fe, Cu, Al, Zn, Pb c6 ham luong cho phéep lan ot [a E:!I;U(Z)(Be) 0.3N:g,| 1.0::19”
0,2 ppm, 3 ppm, 0,2 ppm, 3 ppm va 0,01 ppm. Vi du: Nwée udng bi nhiem [z o= =20 A 0.01 mgl
Pp (vi du: khi sfr)dung ong dan nwéc de van lchuyén nwoc) va lvong Pb [cadmium ca) 0.003 mgl 0.005 mg/l
hap thu cao c6 thé gay hai cho than, gan, hé thong sinh san, v.v. Chromium (Cr) 0.05 mg/l 0.05 mg/l
Copper (Cu) 2 mg/l 2.0 mg/l
Iron (Fe) NA (desire 0.3 mg/l) 0.2 mg/l
Table 10 Anions for Drinking Water by WHO and EU read (Ph) Y il
Manganese (Mn) 0.5 mg/l 0.05 mg/I
Substance Forming Anions WHO (1993) EU (1998) Mercury (Hg) 0.001 mg/! 0.001 mgll
Chloride (CI) 250 mg/l 250 mg/l Molibdenum (Mo) 0.07 mg/l NA
Cyanide (CN) 0.07 mg/Il 0.05 mg/l Nickel (Ni) 0.02 mgl/l 0.02 mg/l
Fluoride (F) 15 mg/| 15 mg/| Nitrogen (total N) 50 mg/l NA
Sulfate (SO4) 500 mg/! 250 mg/| Selenium (Se) 0.01 mg/l 0.01 mg/l
- Silver (Ag) NA NA
Nitrate (NO3) (See Nitrogen) 50 mgf Sodium (Na) 200 mg/l 200 mg/l
Nitrite (NO2) (See Nitrogen) 0.50 mg/I Tin S " o
Other Substances Uranium (U) 1.4 mg/l NA
Tritium (3H) NA 100 Bg/! Zinc (Zn) 3 mgll NA
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3.2.4 Tieu chuan nwéc uong
Bang 12 Chét thudc trir sau trong nwéc uéng cia WHO
NO. |Pesticide Substances Formula WHO (1993)
1. |Alachlor C14 H20 CIN 02 Solgl | R ENeN C12H18 N2 O 9 ug/l
2. |Awdicarb C7H14N204 S 10pgh | |tindane Cé He Cle 2 hofl
Aldrin and dieldrin Szt Clo 0.03 pg/l Ll St L
Cl12 H8 Cl6 O 21. |Methoxychlor (C6H40OCH3)2CHCCI3 20 g/l
4. |Atrazine C8 H14 CIN5 2 ug/l 22. |Metolachlor C15H22 CIN O2 10 pg/l
5. |Bentazone C10H12N203S 30 g/l 23. |Molinate COHL7NOS 6 pgll
6. |Carbofuran C12 H15 N O3 5 pgll 24. |Pendimethalin C13 H19 O4 N3 20 poal/l
7. |Chlordane C10 H6 CI8 0.2 ug/l 25. |Pentachlorophenol (PCP) C6HCI50O 9 ug/l
8. |Chlorotoluron C10 H13 CIN2 O 30 pgll 26. |Permethrin C21 H20 CI2 03 20 pal/l
9. |pDT C14 H9 CI5 2 pg/! 27. | Propanil CO9HICI2NO 20 pgll
10. |1,2-Dibromo-3-chloropropane C3 H5 Br2 Cl 1 ug/l 28. |Pyridate C19H23CIN202S 100 pg/l
11. |2,4-Dichlorophenoxyacetic acid (2,4-D) C8 H6 CI2 03 30 pgll 29. |Simazine C7HI12CINS 2 ug/l
12. |1,2-Dichloropropane C3 H6 CI2 NA 30. |Trifluralin C13 H16 F3 N3 O4 20 pgl/l
13. [1,3-Dichloropropane C3 H6 CI2 20 pg/l LD CUURIOElZ OY 90 g/l
14. |1,3-Dichloropropene CH3 CHCICH2 Cl NA Chlorophenoxy | crmorProp SOl ClE e org
15. |Ethylene dibromide (EDB) Br CH2 CH2 Br NA 31, ?:ngi&ijoi‘ﬁg . "\:Aec'”;g“’p Cff:i‘;'z?gg 9N“2’ !
16. |Heptachlor and heptachlor epoxide C10 H5 CI7 0.03 g/l and MCPA) '
17. [Hexachlorobenzene (HCB) C10H5CI7O 1 g/l ’I\‘A?C:)Iimp ’C\Z}OI-iliC’:\I(?i 1...0 pgjl
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3.3 Hoa hoc dat/da

Dinh nghia

O Hoéa hoc dat/da la nghién ctru vé héa hoc clia dat/da trén Trai dat véi trong tam la méi treong. N6i mét cach don gian, d6 1a nghién
clru cac dac tinh hda hoc cua dat/da (thanh phan héa hoc, ham lwvong khoang chat, phan rng héa hoc dwa trén cac tinh chat cu the

cua no, v.v.).

Q Hoéa hoc dat/da bj anh hudng bdi thanh phan khoang chat, chat hiru co' va cac yéu to méi trwdng. Trong phan nay, héa hoc dat chu
yéu tap trung vao cac phan trng hdéa hoc trong dat gép phan hinh thanh cay trong* hoac anh hwéng dén sw phat trien cta thwc vat.

* Qud trinh hinh thanh dat dai dwoc diéu hoa bdi tdc dong cla dia diém, moi truwéng va lich sir.
Vi du — Mét trwdng hop nghién ciru dat chua sunfat

Q Sy hinh thanh: dat, tram tich hodc chét’hl"yu co tw nhién dwoc hinh thanh trong diéu kién ngap ting (b&o hoa hoéc day nuwéc). Nhivng
loai dat nay chira khoang chat sunfua sat (chd yéu la khoang chat pyrit) hoac cac san pham oxy hda cua chiang.

0 O trang thai khong bi xao trdn dwoi muc nwdc ngam, dat axit sunfat rat lanh tinh. Tuy nhién, néu dat dwoc thoat nwéc, dao Ién hodc
tiep xuc vai khéng khi do mwe nwédc ngam ha thap, thi sunfua sé phan rng véi oxy.
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3.3 HOa hoc dat/da

O Phan ng héa hoc va pH:

Khi thoat nwée, dat chiva pyrit (FeS,) (con goi la dat sét) cé thé tré nén cwe ky chua (pH< 4) do qué trinh oxy hoa pyrit
thanh axit sulfuric (H,SO,). O dang don gidn nhat, phan &ng hda hoc nay nhw sau:

2FeS,+90,+4H,0—»8H"+4S0,2 + 2 Fe(OH).4 i
A% % '
Sa&n pham Fe(OH),, sat(lll) hydroxit(cam), két tia dwdi dang khoang chat rn, khéng hoa tan nh& dé thanh phan kiém

dwoc cb dinh, trong khi tinh axit van hoat déng trong axit sulfuric.
O Do pH cda dat dwoc wéce tinh nhw thé nao?

D6 pH cua dat la thudc do lwong axit hodc do kiem (tinh bazo) cé trong dung dich dat (twong tac gitra dat va nwoc Vo
cac ty Ié ran-long khac nhau, vi du: 1:2,5; 1.5, 1:10, v.v.) , va dwoc tinh nhw sau:

pH = -log(H) trong d6 (H+) 1a néng dd mol cta H+ (mol/L).

QO Do pH clia dung dich thwng nam trong khoang tir 0 dén 14. Dung dich c6 tinh axit néu pH < 7, trung tinh néu pH 0 7
va kiém hoac kiém neu pH > 7. N6 dwoc coi la bién so chinh trong dat kiem soat nhiéu qua trinh héa hoc xay ra.
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3.3 Hoa hoc dat/da

O Do pH cla dat 1a thwée do do chua hodc dd kiém cua dat. Bd pH co thé dao dong tr 1 dén 14, voi gia tri
0-7 la axit va 7-14 1a kiém. D4t thwdng nam trong khoang ttr 4 dén 10. D6 pH Ia mét trong nhivng dac tinh
quan trong nhat lién quan dén sy phat trién cla thwe vat, cling nhw van toc clia cac phan (ng xay ra
trong dat.

O Vi du, nguyén td sat tré nén it kha dung cho cay trong khi dé pH cang cao. Diéu nay tao ra van dé thiéu
sat. Cay trong thwong thich cac gia tri trong khoang 5,5-8, nhwng gié tri nay phu thuéc vao cay trong. Do
pH cla dat phu thudc vao nguyén liéu gbc hinh thanh dat, nhwng con ngudi cé thé bd sung cac chat vao
dat dé thay dbéi ching cho pht hop hon véi sy phét trién cda cay trong. Do pH cda dat ciing anh hwéng
dén sinh vat. Tim hiéu thém v&i hoat ddng pH dat nay.
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3.3 Hoa hoc dat/da

Q Co quan Dich vy Bao tén Tai nguyén Thién nhién ctia B& Nong nghiép Hoa Ky, trwéc day 1a Dich vu Bao tén Dat phan
loai pham vi pH cua dat nhw sau:

Phan loai dat theo pH

Classification pH

Ultra acid <3.5
Extreme acid 3.5-4.4
Very strong acid 5.1-5.5
Strong acid 5.6-6.0
Moderate acid 6.1-6.5
Slight acid 6.6-7.3
Neutral 7.4-7.8
Slightly alkaline 7.9-8.4
Moderately alkaline 8.5-9.0

Very strongly alkaline >9.0
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3.3 Hoa hoc dat/da

QThanh phan héa hoc cia dat
can phan tich bang phwong
phap huynh quang tia X (XRF):

Qwt.%: Phan tram trong lwong

QALOI: Ton that khi danh Itra

Qtrong d6 LOI la phép thw
dwoc st dung trong hdéa hoc
phan tich vd co va khoa hoc
dat, dac biét |a trong phan tich
khoang chat va thanh phan héa

hoc clia dat.
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Content Soil 1 (wt.%) Soil 2 (wt.%) Soil 3 (wt.%)
NaxO 0.094 0.036 0.031
MgO 0.487 0.285 0.284
Al2O3 3.472 2.083 2.055
SiO2 30.436 9.514 13.530
P20s 0.055 0.051 0.049
SOz 6.982 5.312 9.368

Cl - - -
K20 0.109 0.043 0.046
CaO 0.397 0.172 0.184
TiO2 0.403 0.098 0.122
V203 0.037 0.025 0.023
Cr;03 0.071 0.031 0.025
MnO 0.076 0.094 0.086
Fe>03 53.153 79.572 69.363
NiO 0.006 0.006 0.005
CuO 0.011 0.014 0.014
ZnO 0.007 0.007 0.006
Rb,0O - - -
As>03 o
SrO 0.002 -
Y203 NA - 0.003
ZrO2 0.009 0.002 0.028
SnO; 0.010 -

WO3 0.027 - 0.057
AuxO 0.020 0.004 0.001
PbO - - -
Bi203 =

ThO; 0.003 - -

LOI 4.130 2.650 4720
Total 100 100 100
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3.3 Hoa hoc dat/da

/n Hbéa hoc khi quyén, nwée va dat/da

O Thanh phan khoang vat ctia dat xac dinh bang nhiéu xa tia X (XRD):

Counts [Intensity]
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fa—

=

=

=
|

500 -

H: Hematite (Fe,0;) P;: Pyrrhotite (FegogsS)

Q: Quartz low (S10,) P: Pyrite (FeS,)

M: Magnetite (Alg1Fe; 46Mgp.4204Tig03)

20 30 40 50 60 70 80 90
Position [°2 Theta]

Co-funded by the
Erasmus+ Programme
of the European Union

110/116



Co-funded by the
Erasmus+ Programme

Héa hoc khi quyén, nwée va dat/da

é 111/116

INOWASIA

3.3 Hoa hoc dat/da

O Nhiéu van dé vé héa hoc dat ngay nay co lién quan dén hoa hoc moi trwdng dat.

O Hoa hoc dat méi trwong: Kién thirc vé héa hoc méi trwdng dat 1a diéu téi quan trong dé du
doan sb phan cla cac chat gay 6 nhiém, cling nhw cac qué trinh ma chiing dwoc thai vao dat.
Khi mét hda chét tiép xtc véi moi trwdng dat, vo sd phan iwng héa hoc cé thé xay ra lam téng
hodc gidm ddc tinh cda chat gay 6 nhiém. Nhirng phan (rng nay bao gom hap phu/giai hap, két
tua, trung hop, hoa tan, thiy phan, hydrat héa, tao phirc va oxy héa/khtr. Nhirng phan trng nay
thwong bi cac nha khoa hoc va kj sw lién quan dén x& ly méi treéng bé qua. Hiéu dwoc cac
qué trinh nay cho phép ching ta dw doan t6t hon vé sbé phan va doc tinh cia cac chat gay 6
nhiém, déng th&i cung cép kién thirc dé phat trién cac chién lwoc khac phuc ding dan vé mat
khoa hoc va tiét kiém chi phi.
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Q Piéu gi xay ra khi mét loai hoa chat vo tinh bj d6 vao dat? N6 phan hdy nhanh dén murc
nao? N6 phan hay thanh gi? N6 di dau va di chuyén nhanh nhw thé nao? Mét nha héa hoc
dat co thé hdi nhivng cau héi nhw vi du nay. Cac nha hoa hoc dat nghién cteu mai lo ngai vé
® nhiém dat hiru co va v co la do sw hién dién clia hda chat xenobiotic (do con ngudi tao
ra) hodc nhirng thay déi khac trong dat va moi trwdng tw nhién.

Q Nguyén nhan gay 6 nhiém dat: D6 rac thai, khai thac mé, thubce trlr sau, dé thj hoa, v.v.
Nhirng nguyén nhan nay dan dén radi ro sirc khée méi trwéorng.
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Trao déi ion

SOIL EXCHANGE
4 or cation exchange capacity (CEC)

Bases: Ca*?  Acids: Al®

So db nay thé hién cac cation d4t gan chat vao dat.

Trao dbi ion lien quan dén sy chuyén ddng cua cac cation
(cac nguyén té tich dién dwong nhw canxi, magie va natri) va
anion (cac nguyén td tich dién &m nhw clorua va cac hop chét
nhw nitrat) qua dat. O' Hoa Ky, trao doi cation pho bién hon
nhiéu.

Héa hoc khi quyén, nwée va dat/da
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O Trao dbi cation 1a sw trao dbi gitra mot cation trong dung

dich nwéc xung quanh hat dat va mét cation khac dinh
trén bé mat dat sét. S6 lwong cation trong dung dich nwéc
trong dat nhé hon nhiéu so véi sb lwong cation gan vao
cac hat dat.

Téng lwong dién tich dwong ma dat co thé hap thu dwoc
goi 1a kha nang trao dbi cation (CEC). CEC tac dong dén
tbc dd di chuyén cla chét dinh dwéng qua céu tric. Dat
c6 CEC thap s& kém mau m& hon nhiéu vi né khéng thé
gitr dwoc nhiéu chat dinh dwdng va thwdng chiva it dat
sét hon. Néu dat ctia ban c6 CEC thap, diéu quan trong la
bén phan vaéi liéu lwong nhd dé né khéng thadm vao mach
nwdc ngdm. Dat c6 CEC thap sé it co kha nang gilr lai
cac héa chat tran do.
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Hap phu va két taa
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O Céc hat dat cé kha nang thu git» cac chat dinh dwéng va ion khac nhau. Hap phu la qua trinh trong dé mét chat chiém
hodc gitr mot chat khac. Trong trwong hop nay, dat cé kha nang hap phu cao cé thé chira nhiéu chat gay 6 nhiém moéi
trwong, nhu phdt pho, trén cac hat. Két tia dat xay ra trong cac phan &ng héa hoc khi chat dinh dwéng hodc hoa chéat
trong dung dich dat (nwéc xung quanh cac hat dat) bién thanh chét ran. Diéu nay thwe sw quan trong néu dat thuc sy
man. Cac nha hoa hoc dat nghién ctvu tdc dé clia cac phan ing nay trong nhiéu diéu kién khac nhau.

Cac Twong tac chat hiru co’ trong dat

O Cac nha hoa hoc dat cling nghién cru chat hivu
co trong dat (OM), 1 nhirng vat liéu cé ngudn
gbc tlr sy phan hay clha thyc vat va dong vat.
Ching chira nhiéu hop chat hydro va carbon.
Sw sap xép va hinh thanh cla cac hop chét
nay anh hwdng dén kha nang x& ly cac hoéa
chéat tran dd va cac chat 6 nhiém khéc cta dat..

organisms

Decomposing
organic
matter

{active fraction)
33-50%

Soil has four major categories of
organic matter inside of it, including
active and long term types.
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Phan trng oxy hda va phan rng kh

O Dat xen ké wot va khd chuyén tir cé nhiéu oxy sang khdng c6 nhiéu oxy. Sy hién dién hay vang mét clia oxy quyét
dinh cach dat phan rng héa hoc.

O Qua trinh oxy hoa la sw mat electron va sw khir 14 sy thu nhan electron & bé mat dat. Nhirng loai phan &ng nay xay
ra hang ngay va la nguyén nhan tao ra nhitng th&r nhw ri sét. D4t vi chira nhiéu sat nén ciing cé thé bij ri sét, hoac neu
chira nhiéu nwéc thi co thé chuyén sang mau xam nhat. Diéu nay mét phan chiju trach nhiém cho tat ca cac mau sac
khac nhau dwoc tim thay va tao ra cac dém thworng dwoc tim thay sau hon trong dat.
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