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1. Cau truc cua nooc:

a) Cau tao cua
phan to nOGoc




b). Thanh phan cua nGoc

Nuoc la mot dung moi
t6t nho vao tinh ludng cuc.
Cac hgp chat phan cuc
hoac co tinh 1on nhu axit,
reou va muoi fiéu dé tan
trong nuéc. Tinh hoa tan
ciia nudc cung vai tro rat
guan trong trong sinh hoc
vi nhiéu phan ung hoa
sinh chi xay ra trong dung
dich nudc.

1) Cac phan t6 no6oc td do, voi tin




Cac phan to n6oc lien ket voi nhau bang mai lien ket hydro

Cac phan to co moi
lien ket hydro tao nen
cau truc hinh 4 mat voi
khoang cach giba H va
O la 1,76A0 nghoa la
nho hon n6ong Kinh

phan td nooc.
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Nguyen to hydro co fien 5 Aiong vo Ht, H?,
H3, H* va H> vbi trong 160ng nguyen to téong
onglal, 2, 3, 4, va 5.

Nguyen toi oxy co 3 fiong vo: 0%, O, O
vOiI cac trong loong nguyen to la 16, 17, 18.




Ng00iI ta xac fnonh rang trong cac nieu Kien
tren mat nat thi 160ng phan bo cua cac fong
V0 hydro nh6 sau: ¢t 5.500 nguyen td H? thi
co mot nguyen td H?, con H3, H% H° thi vo
cung it oi, chung ch: phan bo trong khong
gian gida cac hanh tinh voi nhiet fno thap, va

lai chu ky ban phan huy cua H3, H%, H° rat
ngan, vi du chu ky ban phan huy cua H* chg
bang 4, 10-11 giay. L60ng phan bo cua cac
fiong vo oxy nho sau: c6 3.150 nguyen td O
thi co 5 nguyen t6 O va 1 nguyen t6 O,




2. Mot vail nac tinh cua nooc:

a) N6oc co khoi 160ng rieng mat o lon
nhat 0 +3,980C
b) Nhiet dung I0n

c) Tiem nhiet boc hoi va tiem nhiet nong
chay lon

d) S6c cang mat ngoai 10N

e) Kha nang hoa tan cao







CHUONG 2

CAC TINH CHAT VAT LY
VA

THANH PHAN HOA HQC
CUA NUOC DUOI PAT

- ——




- CACTINHCHAT VAT LY :

Trong dia chat thay vin, nguoi ta cha y dén
cac tinh chat vat ly sau day cua nuédc dudi dat :
nhiét do, do trong suét, mau, mui, vi.

- Nhiét do
- P trong suot

Y

- Mau




Nhiét do

« Nhiét do co thé hiéu la dai lugng ding dé thé hién
mirc 4o nong hay lanh cia mét vat thé hay mot moi
truong nao do.

Pon vi cua nhiét @6 thuong dung la Centigrade (0C),
Fahrenheit (OF) hay do Kelvin (K).

Tuy theo diéu kién tang trit, nuéc dudi dat cé nhiét do
khac nhau, dao dong tir dusi 00C dén trén 1000C.
Nhu ta blet cang Xuong sau nhiét do cang tang : cu
33m tang Mot do, néu sau 1km thi nhiét do khoang
400C — 500C. Do vay, nudc ngam (tang nuéc trén
cung) thuong co nhiét do bang nhiét do trung binh
cua khong khi.




MOT SO THIET BI PO NHIET PO




Theo nhiét do, nguoi taphan ra:
- Nuéce lanh 6 nhiét do  t° < 20°C
-- Nugc am 200 — 37°C
- Nudc nong t0 > 370C

e Nudc ngon vamat co nhiét ¢o 70— 11°C.

 Nudc co giatri chitabénh nhat 1a nudc co nhiét do
cao hon 20°C, dic biét 1anudc co nhiét dd gan voi
nhiét do co thé con nguoi (35 — 37°C).




Nhiét 36 cua nudc co anh huong khalon dén
thanh phan hda hoc cua no.

Thong thuong, d6 hoa tan caa cac muoi

Natri va Kali tang Ién khi nhiét do tang, con
c&c muodi canxi (sunfét) giam xuong khi nhiét
dd ting. Vi thé nudc lanh thuong la nudc
canxi, con nudc nong la nudc Natri.




Ngoal ra, trong cac dai duong, nhiét do giam theo do sau.
Nguoc lai, trong nudc dudi dat lai cd nhiét do tang theo do sau.

Sw thay d6i ciia nhiét do theo d¢ sAu cia nwéc bien




Thanh phan khi ciing lién quan dén nhiét do,
dudi &p suat va nhiét do caua khong khi khong
thay doi, khi nhiét do cua nudc ting Ién, thi do
hoatan caakhi giam xuong.

Theo céc so liéu ghi nhan duoc thi khi nhiét
do tang tir 0°C 1én 100°C, do hoatan cua moi
chat khi giam di 4 lan.




P§ trong suot

Pai bo phan nuéc dudi dat la trong suot.
Nudc duc 1a nuéc cd chira cac chat khong tan,
cac chat keo nguon goc vo co va hitu co (bun
axit silisic, hidroxyt sat vanhém).

Nudc duc khong co hai nhung uong khong
ngon.




M au

Mau cia nudc 1a do thanh phan héa hoc hay céac
tap chat gy nén. Chat mun thoi & cac dam lay lam
cho nuéc c6 mau vang. Bicachdnat kiém va kiém thé
(dac biét la Ca) lam cho nuéc co mau xanh la cay.

Thuong nudc cd cac mau dac trung sau
- Khong mau,
- Xanh la cay nhat,
- Vang nhat,
- Nau,...




Mul

Mui caa nudc thuong lien quan toi su hoat dong
cuavi khuan, phan huy cac vat chat hitu co.

Su khac nhau vé hinh dang chung loa cua Cac Vi
khuan ay co the gay cho nuoc nhiéu mui khéac nhau
nhu : mui moc, mii dat, mai chudt, mii ca va mui
thudc uong.

Ngoal ra, mui cua nudc con chirng to co nhiéu khi
cO hguon goc sinh hda (H2S cé mui triing thoi).

Nudc co thé cé cac mii sau

- Khong mui,

- MUi trieng thoi,vi ngot
- Mui dam lay,

- Mui bun,

- Mui thei,. /.




1. THANH PHAN HOA HOC CUA NUOC DUOI DAT

“Trong thanh phan hoa hoc cua nudc dudi dat co
dén hon 60 nguyen to trong bang tuan hoan Men-dé-
|&-ép. Cac nguyén t6 ndy chtra trong nudc dudi cac
dang :

-lon: Na*, Ca?* Mg ¢*, Fe?*, Cl-, HCOg, SO/,

Ngoa ra trong nudc con cd cac chat hitu co
(humin, bitum, axit béo, phé-ndn, ...).




Céc chat chia trong nudc thién nhién duoc
chia lam 2 nhdm chinh : dal nguyén to va vi
nguyén to

Trong nhom dal nguyén t6 gom cac nguyén

to cdO mot s6 luwong chu yéu quyét dinh do

khoang hoa cua nuée nhu : Cl-, HCO, , SO,
'NO, , Na*, Ca?*, Fe?" vaH,SiO,

Trong nhom vi nguyén t6 gom cac nguyén
t6 con lai va cac chat keo.




b) Nguén goc cia mot vai nguyén té co trong nwéc.
lon Cl-:
Thuong trong nugc dudi dat ion Cl- c6 dudi dang hop chat NaCl
va co nguon goc khac nhau :
- Do hoatan NaCl trong cac da
- Quatrinh hdn hop véi nudce tram tich
- Do nhiém ban bai céc tan tich dong thuc vat.
Cl- ¢6 nguon gbc sau cung co hai dén co thé con nguoi.
lon SO %
lon ndy cd nhirng hguon goc sau day :
- Do quétrinh rira lia dat da (nhu thach cao, ...).
- Do quatrinh oxy héamot vai hop chat luu huynh (pyrit).
- Do nhiém ban bai céc tan tich dong thuc vat.
FeS, + 70 + 8H,0 = FeSO, . 7 H,0 + 2H+ + SO,




Cac hop chat Nito

Cac hop chat nitd co trong nddc dodi nat dooi
cac dang NO,, NO;- va NH,*. Neu nguon goc cua
chung la vo co thi chung khong co hail, nhGng neu
nguon goc la héu cb thi chung la dau hieu cua so

nhiem ban, va co kha nang co mat cac vi khuan
gay benh.

Trong cac gieng nao théong co nhieu NO,,
NO, , NH,*, vi n00c ngam khong co 10p cach thuy
phia tren fie ngan nédc ban toé tren mat fiat chay
(tham) xuoing.




Nitrit ion NO, co mot [60nhg khong nhieu
trong n6o6c be mat va ndoc ngam. S6 co mat
nitrit voi so loong Ion thoong kem theo vi
khuan gay benh (dich ta, th6éng han, ...).

Nitrat ion NO, : SO co mat NO5 chdng to
sO oxy hoa hoan toan cac chat hdu co choa
nito. Ban than NO; khong co hai fien sOc

khoe, nhéng sO co mat cua no th6ong kem
theo NO, va NH,".
Amomoni NH,* ndoc tao thanh trong cac

qua trinh hoa hoc va sinh vat. Nooc co chda
NH,* co hai fien séc khoe con ngaodi.




Sat (Fe)

Cac hOp chat cua sat co trong n60c
thoong 0 dodi cac dang Fet++ va Fe+++.
HOp chat Fe++ khong ben vdong, neu co oxy
chung chuyen thanh hop chat Fe 3*

4Fe (HCO,)2 + O, + 2H,0 = 4Fe (OH), + 8CO,
Hydroxit sat co trong ndoc thoong O

dodoi dang keo. HOp chat sat lam cho n66c co
V0 Kho chou.




Cac hop chat C

O dvoi 3 dang :
- Khi cacbonic CO, t0 do hoa tan trong nooc.
- Bicacbonat HCO,-

- Cacbonat CO,*
Hai dang sau thoong la san pham roa lua

cac nNa cacbonat (na voi, nolomit).




Sunfua hydro (H,S)

Sunfua hydro H,S 0 trang thai hoa tan
trong n60c. Nguon goc cua no la do sd phan
huy vat chat héu c6 trong moi tréong kho.
H,S gap trong nd6oc ngam, ndoc td 10u va cac
nguon n6oc khoang.




Cac hop chat hou co. Co trong nooc dodi cac dang
cac chat hu-min, bi-tum, phe-non va axit beo.

Cac chat humin la nhéng chat mau nau
sam, thuoc loail cao phan t0, giau oxy va thoding
choa chat nitd, 16u huynh. Cac axit humin la
dang thap cua cac chat humin, co trong than

bun va fiat trong (tho nhédng). Thanh phan
trung binh cua cac axit humin nho sau :
C: 55-65%, H:35-55%, O+N+S: 30—40%.




Bitum co trong cac na khac nhau va trong bun hien
hai,hoa tan trong dung moi hou co, bitum la hon hop
cua cacbua hydro, nho dau hoa, nhda n6oNg.

Phenon la nhdéng fai bieu fidbn gian nhat cua cac
hop chat hou c6 co ch6a nhom hydroxin OH- . Cong

thoc cua no la C;H:OH. Ham |60ng phe-non trong
n6oc khong nhieu.

SO xuat hien cua phe-non nooc xem nho la mot
trong nhding dau hieu cua kha nang choa dau.




AXIt beo

AXit beo la nhéng hop chat hdu co6 mach
ho;, trong phan t0 cua no co chéa nhom
COOH. Axit beo ndodc tao thanh trong qua
trinh thuy phan mdé. Trong fno, cung vOi axit

beo co xuat hien gli-xe-rin de hoa tan trong
n6oc. Gli-xe-rin la moi trodng sinh song cua
vi khuan. Axit beo rat ben vding va co kha
nang tich tu trong nhdng nieu kien yem khi.




c) Tong l6dng khoang hoa

~ Tong 166ng cac chat hoa tan trong néoc goi la

tong 100ng khoang hoa, thoong ndoic bieu tho bang
g/l (hoi khi bang g/kg ol voi nG0c muoi).

Tong 166ng khoang hoa co the dung lam chg
tieu ne phan loai ndoc rat tot

Tong 166ng khoang hoa cua nddc ngot thdong
khong qua 1 g/l, n6oc uong khong nen qua 0,5 g/l.
NGOcC bien phan nhieu la khoang 35 g/l.




Phan loai nddc theo tong 166ng khoang hoa.

Toing 166ng
khoang hoa (mg/l)

Nac tinh

Thanh phan hoa hoc

<200
200 — 500
500 —1.000

1.000 — 3.000

3.000 — 10.000
10.000 — 35.000

35.00 — 50.000
50.000 — 400.000

Sieu nhat
Nhat
Noi khoang hoi cao
HOI man
Mahn
No man cao
Chuyen thanh nédc muoi
NO6OC muoi

Thoong la bicacbonat

Bicachonat — Sunfat

Sunfat — Clorua

Chu yeu la Clorua
Clorua




d NopH
N66c luon luon phan ly theo ph6dng trinh :
H,O U H* + OH
Nhong moc fio phan ly cua nédc vo cung nho be : trong 1 lit n6oc
(1.000 : 18,016 = 55,51 phan t6 gam), chz co 10-" phan t6 gam bo phan ly (6
nhiet Aol t° = 25°C).
Theo fonh luat tac dung khoi 160ng va do phan nédc khong phan ly

rat 10n so voi phan nddc fia bo phan ly, nen [H20] coi nho khong fioi. Do
fo, ta co :

Kyo =[H*][OH] =10-"=10%"

Neu fat pH = — Ig [H*] va pOH = — Ig [OH"] thi khi lay logarit tich so
tren, ta NGOC :
pH + pOH = 14, vay pH=pOH =7
Khi fio n66c¢ co phan 6ng trung tinh. Nhong, nho ta biet, ndoc trong
thien nhien la mot dung doch choa nhieu chat hoa tan khac nhau do o so
phan ly cua nddc col the tang len hoac giam fii, co nghéa la nong fio H* co
the co nhieu hén hoac it hon so voi [OH].




Neu pH < 7 n66c co phan 6ng axit.
Neu pH >7 n6bc co phan 6ng kiem.
Nho vay, fio pH dao fiong tol 1 toi 14, fac biet chat fiien phan lam tang
[H+] (giam pH), la khi CO.,.
CO,+H,0 ® H,CO;, ® H*+ HCO,-
Neu nédc bao hoa khi CO, thi [H*] co the tang len 300 lan.
Cac axit humin cung lam tang [H*].
Nong fio: [OH" ] tang len do Na,COj:
Na,CO, + H,0 U 2Na+ + HCO, + OH-.
No pH co anh hééng rat 16n fien ham 166ng cac chat hoa tan trong noéc.
Khi pH < 4 thi HCO, va CO, ?- thdc te xem nhd khong co.
Khi 7 < pH < 10 thi chu yeu la HCO,-
Khi pH > 10 thi chu yeu la CO,> (pH = 8,4 bat fiau co CO,>")
Mot vi du khac :
Khi pH < 8 trong nddc cht choa H,SiO,.
Khi pH > 8 ngoai H,SiO, con co HSIO,.
Cac nguyen toi Fe va Al de bo nddc axit keo ra khoi fat na, fac biet la n66¢c
chgual nheiseazu CO, (n6oc fam lay, n6oc axit cua cac mo quang). Al,O, ket tua 6 pH




No pH cung quyet fionh s& hinh thanh cac
khoang vat co nguon goc ngoai sinh.
Fe tao nen cac khoang vat khac nhau trong
nhong moi trodng khac nhau.
Trong moi trédng axit manh — limonit (Fe,O, .
nHZO)
"rong moi troding axit yeu — Pyrit (FeS,

Trong moi troding trung tinh — Siderit ( FeCO,,
Trong moi troding kiem — glauconit
K., (Fe 3, Fe 2 Al, Mg),. [Si, (Si, Al) O,,] [OH]2 . nH,0

SO tao thanh cao-lanh chz xay ra trong moi
troong axit (pH=1-7).




e) Tinh chat an mon cua n60c

Tinh chat nay the hien ro khi trong nédc co chda nhieu khi
cacbonic tdl do. S6' an mon (hoa tan) canxit (CaCO3) trong n66c choa
CO2 td do dien ra theo phdong trinh sau :

CaCO, +CO, +H,0 U Ca?* + 2HCO;.

Nay la mot phddng trinh thuan nghoch va phan éng khong fi fien
cung, nghoa la sau khi phan dng, mot phan ham I66ng CO, trong dung
doch van con O trang thai to do. Moi mot 166ng nhat fonh CO to do se
toong dng voi mot ham 166ng nhat fionh HCO, trong n6oc O tra\ng thai
can bang voi CaCO,. Lodng CO, td do dng voul trang thai can bang, goi
la cacbonic can ba»ng

Neu ham l66ng CO, t0i do trong néoc 16n hon so voi 160ng can
thiet fie can bang thi khi CaCO tiep xuc vai loai n6éc nhd the, noi sel bo
hoa tan. Phan CO, mat fii fie hoa tan CaCQO, gai la cacbonic an mon.

~ Cacbonic an mon col tac dung pha hoau foi voi be tong va nhieu
loail xi mang, va hoa tan mot so fia (nhat la ha voi).




f) No cding cua ndoc ;

No cdng cua nédc gay ra do cac muoi hoa tan cua Canxi va Magne.
Can phan biet 3 loai flo cOng d00i hay:
a-Tong fio cong
Gay ra do sO co mat cua tat ca cac muoi Canxi va Magne.
Ca(HCO,), , Mg(HCO,), ,MgCO,
CaSO, , MgSO, ,
CaCl, , MgCl,
b-No céng tam thoi
Gay ra do sO hien dien cua cac muoiCarbonate Canxi va Magne
Ca(HCO,), va Mg(HCO,),
Khi fiun nong néoc, chung bien thanh CO, va CaCO;, lang fong.
c-Noi céng vinh vien
Gay ra do s6 co mat cua cac muoi Canxi va Magne con lai
CaCl,, MgCl,, CaSO, , MgSO,, MgCO;,




No cong fid6ic bieu tho khac nhau 6 nhéing quoc gia
khac nhau.

O Nga bieu tho bang mg-fidong 166ng cua Ca 2* va Mg #
trong 1 lit n06c. Mot mg-ndéong 166ng Ong voi ham 160ng
20,04mg/l Ca ** hay 12,16 mg ="

. _(_). cac nddc khac thi dung nhding fidn v sau fay fiel fo
fio cong:

ONoC toéng ong vei 10 mg/l CaO

Phap 10 mg/l CaCO,

o\ 1mg/l CaCO;,

°Anh 14 mg/l CaCO,

~ Ngodi ta thoong dung mg-dl va °Noc fiel bieu tho fio

cong

1 mg-dl = 2,804 °N6C




2- Bieu dien ket qua phan tich thanh phan
hoa hoc cua n60c d60i nat.

a- Bieu dien bang so
b- Bieu dien bang coing thoc
c- Bieu dien bang hinh ve::




a/ Bieu dien bang so

Ng6oi ta dung mot trong ba dang doédi fiay fie

bieu dien cac ket qua phan tich:

-Khoi 166ng cac chat hoa tan trong mot lit ndoc.
Do 160ng cua cac chat th6dng be nen fion vo NOOC
chon la g/l, mg/l hoac pg/lit (1pg/lit = 0,001mg/lit).
Noi vOiI ndoc co io khoang hoa cao, fnoi khi ngooi
ta con dung non vo la g/kg , mg/kg.

- Gram doong 100ng hoac mg noong 160ng ( viet
tat la g-dl/l hay mg-di/l).

- Phan tram noong 166ng (%dl).




b- Bieu dien bang coing théc

Cong thdc Cuoc-lop

. HCOWSO;,

144, pH(7.5)
AN 57 (_ s

Cong thoc thanh phan muoi

i?\'hz::'- {jﬂ 30 ﬁ’fg 10 1{: 5




c- Bieu dien bang hinh ve::

-No thd hinh ché nhat




c- Bieu dien bang hinh ve:

Hinh : D8 thi hinh vuéng Tén-5ti-Khin

100%dl
l Cl" + S0O,*

HCO, + CO,* {

100%adl




3-Phan loai n66c theo thanh phan hoa hoc

Cac bang phan loai n66c dodi nat theo thanh phan hoa hoc neu can co

vao ham 166ng cua 6 ion Na*, Ca ?*, Mg #*, Cl-, SO ,%, HCO;.

a-Theo Sucarep (1934)
Sucarep d4 cin cf vao 6 ion trén, k&t hop theo nhi'ng cdch khde n
d€ tao nén nhing 49 loai nude ( hinh )

Hé thdng hod nude dudi 34t theo thanh phian hod hoc clia nude ( theo Sucarep)

Ion vdi ham | 50, S0,T HCOy | HCOOy | CF 1" SO,7
ligdng ldn hdn | Cl HCOy" 1" SO,7
25 Fadl HCO,

Mg | 1 8 15 22 29 26 43

Ca* Mg | 2 9 16 73 30 37 44

Ca™ | 3 10 17 24 31 18 45

Na*, Ca® | 4 11 18 25 32 39 45

Na* | 5 12 19 26 33 A7) 47

Na*,Ca®" Mg | & 13 20 27 34 41 48
7

MNa* Mg 14 21 28 25 42 49




b- Theo Alokin (1946)
NOOC thien nhien ndoc chia ra lam 3 I0p, doa vao ham
|00ng (mg-hl/lit) cua cation, moi loai lai chia thanh cac loai dda
theo quan he ve ham I66ng gida cac cation va anion nho sau

Nhom | HCO,- > Ca?*+ Mg ?*
Nhom Il  HCO,- < Ca?"+ Mg ?*<HCO; + SO,*
Nhom Il HCO,- + SO,> < Ca?* + Mg ¢

Nhom IV HCO; = 0

Nhom I, lien quan fien ha macma

Nhom 11, Aac trong cho nddc ngam, ndoc song, nGoc ho.
Nhom Il1, fiaic trong cho nddc fiai déong, bien

Nhom IV la n6dc axit.




11I- CAC QUA TRINH THANH TAO VA BIEN
NOI THANH PHAN HOA HOC CUA NOOC
DOOI NAT.




1-Cac qua trinh thanh tao thanh phan hoa hoc cua
NnOOC doaoi Nait

Thanh phan hoa hoc cua nooc dodi nat la ket qua cua so
tong hdp cua nhieu qua trinh khac nhau.

Cac qua trinh chu yeu quyet fionh thanh phan hoa hotc
cua nooc dooi nat la:

- ROa lua, hoa tan

- Chen ep ndbc co (NO6dc tram tich)
- SO chuyen td trang thai lien ket thanh trang

thai tdi do
Can c0 vao cac qua trinh ay, ta co the chia né6c dodi
hat thanh 3 loai chu yeu
- NOOc rda lua
- NOOc tram tich
- NOOc tai sinh.




2- Cac qua trinh lam thay foi thanh phan hoa hoc
cua nooc dool nat

Cac qua trinh lam thay fioi thanh phan hoa hoc cua
nooc dool nhat gom co:
-SO hon hdp cac nddc co nguon goc khac nhau
-S0O/ lang nong muoi do boc hoi va ha thap nhiet
no

-Sdl trao foi cation voi fia vay quanh
-SO bao hoa khi CO2.
-Cac gua trinh vi sinh vat

-Cac qua trinh oxy hoa

- Cac qua trinh kho




CHOONG |11

NOOC KHOANG — NOOC NONG




I- NOOC KHOANG

1-Khai niem ve ndoc khoang :
2-Phan loai n6oc khoang :
3-Quy luat phan bo cua n6oc khoang :

4-Cac loail n6oc khoang chu yeu :




1-Khai niem ve n6oc khoang

Ng6di ta qui 66c : nhdng loai nédc nao co tong
no khoang hoa M < 1 g/l thi goi la n66c ngot, con
nhoing loai ndoc nao co tong fiol khoang hoa M > 1
g/l thi goi la n6oc khoang hoa.

N6dc ngot thédng la nodc khi quyen, nodc be
mat luc fita (song, ho), néoéc 6 the ran (16p bang
phu 6 Chau Nam cdc) va phan lon nooc tang tren
cung trong vo trai fat.

Nodc khoang hoa la nédc bien, fiai dééng, ho
n6oc man va nb6oc nam O cac tang sau trong vo trai
nat.




2-Phan loai n66c khoang

LOop 1 : NOOc bicacbonat co HCO3— voi ham 166ng lon
hon 25% fil, cac n6oc khac co ham 166ng nho hon 25% fl.

Lop 2: Nooc Clorua co ham 166ng CI- 16n hon 25%iil, cac
anion khac co ham I66ng nho hon 25% fil.

Lop 3: NO6Oc Sunfat co ham 166ng cation SO42- 16n hon
25% iil, cac anion khac co ham 166ng nho hon 25% fil.

Lop 4: N6dc co thanh phan phoc tap, to hop cua 3 loai
nooc tren

LOop 5: Nuuoc co chda cac hop chat co tac dung sinh ly
manh

LOp 6 N6Oc chda cac chat khi voi ha 166ng cao




3-Quy luat phan boicua n66c
khoang
SO phan bo cua ndoc khoang chu yeu co
lien quan vai sO chia cat cua vo trai fat (cac
pha huy kien tao).
Nhieu so lieu thdc tel ha chong to rang cac

nguon n6oc khoang théong co lien quan vOoi
cac dang pha huy Kien tao sau :
1) Tho noét, 2) Nep uon, 3) Noan tang, 4)

mach hoac nai-ca cua na xam phun trao, 5)
cac mach chda quang.




Tinh chat cua ndo6c khoang bieu hien khac nhau
tai nhdng vung kien tao khac nhau.

Tal cac vung uon nep, ndoc khoang, chu yeu
tap trung O phan truc cua cac nep uon, hoac tai cac
vung phat trien khe not kien tao. O fiay phat trien
nhieu loail n66c khac nhau, tuy thuoc cac phdc he
chdoa n6oc. Vi du, trong cac phdoc he na cacbonat
phat trien fia nddc cacbonic.

Tal cac N0l ngoail Vi cua mien uon nep co mat
cac nhom t6ong chba dau, nac trong bang nooc
sunfut hydro (H,S) co nong noi cao.

Tai cac mien nen phat trien cac loai ndbc
Clorua.




4-Cac loail n66c khoang chu yeu

a- Nooc khoang Cac-bo-nic
b- NOOc Sunfua hydro hay ndoc sunfua




a- Nooc khoang Cac-bo-nic

Loalil néoc nay co ham I6dng CO, t61 0,5 — 3,5 g/l voi o
khoang hoa M = 1 — 10g/l, co khi nen 30g/l. N6Oc nay
thoong lanh va mat, phan bo 6 cac lo macma tre va vung na
bien chat. Tail mot so noi, 6 choi tiep xuc cua fa macma va
fa tram tich hinh thanh nhéng loai n6dc nong quy: gia thuoic
kKieu Slarianop, Caclova vara (Tiep Khac), Jstixu
(Azecbaidan).

NOOc cacbonic Addc hinh thanh do khi CO, tach ra khoi
fia khi nhiet o gan 400°C va lam bao hoa n66c dodi nat
nam trong cac cau taio foa chat I6n va co thanhphan hoa hoc
khac nhau.

Nhieu loai n60c khoang cacbonic khi lo ra tren mat nat
mat i mot phan khi CO, va thanh tao nhdng Iop tram tich
CaCO, day (tufd voi).




b- NOoOc Sunfua hydro hay n6oc sunfua

NOOc ngay co chda mot ham 160ng H2S la 0,15 — 1g/l. No
rat pho bien trong thien nhien va co gia tro 16N trong viec
choa bennh.

NOoc sunfua hydro chu yeu nam trong fa tram tich va co
lien quan cong sinh voi dau mo, voi cac bitum long va cdng,
cung nho voi cac khi cacbua hydro NOOc nay thodng co hopH
nho (5 < pH < 6,5), nghoa la n6dc co phan dng axit yeu.

NOOC giau H2S nhat la ndoc sunfua hydro nam nac voi tong
ham 160ng H2S I6n hon 150 mg/l. Theo thanh phan hoa hoc
thi no la n6oc clorua natri, hoac clorua natri canxi vi th6ong
chda mot 100ng J, Br, NH4+, axit boric cao. Chung phat trien
chu yeu trong cac vung mo dau va fioi cho bao lay mo dau.

Theo nguon goc, nooc sunfua hydroi co nong ot cao thdong
thuoc cac loai nédc bien chat co co nguon goc bien (n6dc
tram tich).




1II- NOOC NONG

1- Khai niem ve n66c nong

2- Phan loai n66¢ nong theo nguon goc




1- Khai niem ve n6oc nong

- NO606c nong la n60c co nhiet noi cao. Gidi han dodi la nhiet fio c6
the ngdd (37 — 38°C).

F. A. Macarenco (f. A. Maxapehko, 1961) fe ngho lay nhiet fio
trung binh hang nam cua khong khi lam gioi han d6di (nen nho la nhiet
ol trung binh hang nam cua khong khi bang nhiet fio cua th6dng on fdi
nam).

T,, — Nhiet o can tim 0 no sau H

t — Nhiet fiol trung binh hang nam cua khong khi tai vungkhaosat
(nhiet no cua th6dng on Noi).

h — No sau cua th6dng on nai.




2- Phan loail n6oc nong theo
nguon goc

Do6a vao thanh phan khi, cac nieu kien foa chat va
nhiet no, lvanop (Ubanob, 1961) na phan no6oc
nong lam 5 loali :

a) n00c cacbonic sunfua,

b) n60C cacbonic,

c) nOOC cacbonic nito,

d) n6oc nito,

c) n00c metan (metan-nitd va metan
sunfua hyinro).




CAC NIEU KIEN TANG TRO CUA NOOC DOOI NAT

CHOONG 4

| |

THUY TINH CUA VAT LIEU




- CAU TRUC CUA NAT NA

O flay ta chz xet cau truc cua fat fia theo
quan fiiem fida chat thuy van, nghéa la xet
khia canh cau truc cua nat, na, tao nen
nhong hieu Kien tang tré n6oc.

Nac fiiem cau truc cua fiat fia ve mat nay
la Aol lol hong va fiol khe not




No lo hong, phu thuoc vao thanh
phan noi hat cua fnat Na;

|

No khe not, phu thuoc vao moc

no pha huy kien tao cua cac loai fa.




1-

hat cua nat na :

Bing phin loai hat 44t d4 theo kich thutfe (theo VA Pr-cldn-ski)

T4 hgt

B 1dn nhd

Kich

thuo'c by t, mm

B l4n,
BEx ting

Ldn
Wira
Mhd

=&00
&00 — 400
400 — 200

Cudi,
Cd4m

R4t 1én
Lddn
Wir'a
Mhad

200 - 100
100 — &0
a0 — 40
40 — 20

245 San

Ldn
WVira
Mhd

20-10
10-4
4-1

Rt 1én
Ldn
Wira
Mhd

Rt nhd

2-1
105
050725
025-010
010-005

Hat bul

Ldn
Mhd

0,05 -001
0,01 — 0,005

Hat =&t

Tha
Mho

0,005 — 0,001
< 0,001

Hat bui

Ldn
Mhd

0,05 -0,01
0,01 — 0,005

Hat =&t

Thd
Mho

0,005 — 0,001
= 0,001

Tacdn nhd miy ranh gdi vé kich thide trong bing toén.




Nong ve y nghta thdc te, ta can chu y nhat
fien 3 to hat : cat, bui va set. Trong td nhien 3
loai hat nay chiem tuyet nai na so va thoong
pha lan voil nhau theo nhong tz le khac nhau.

Vi vay, fe del he thong hoa trong khi nghien
cou, V.A. Pri-clon-ski ne ngho mot bang phan
loaii 3 thanh phan. Thanh phan fo hat (so 160ng
va kich thooc hat) co anh héong rat Ion nen no
lol hong val thuly tinh; cuia Nat Aa.




Thanh phan no hat (so 166ng va Kich thooc hat) co
anh hoong rat lon nen Aol lo hong va thuy tinh cua

nat na.

Bdng 10: Bang phén loal 2 thanh phan theo thanh phdn dd hat cia d4t d4
(theo V. A Pri-cldn-=ki),

+
B Thanh phin cdc td hat %
Hart =€t Hat bui, mm Hatcdt, mm2 «<d 0,05
d«0005mm |[0,05 <d<0,005
Set = 30 — Mhiéu hon bui
Set pha bui = 30 Mhiéu hdn cdt
A sEr
Pha cdt ldn 30— 10 — Mhiéu hon bui: phan ldn 13 hat
co d = 025mm
Fha cdt nhd 20— 10 — Ciing thé, phin ldn la hat co
d < 025mm
Pha bui 30— 10 Mhiéu hdn cdt
CHt <3 — Mhiéu hon bui
(Zdt pha
Eui <3 Mhiéu hdn cdt
[]
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No lo hong

(A

(D

Kich thdoc hinh daing lo
trung binh hong trong thoc te




Can co vao kich théoc lo hong va khe
not, ngooi ta chia ra :

1) No mao dan, khi i6éng kinh lo
hong nho hén 1mm (d < 1mm) hay chieu rong
khe n6t nho hon 0,25mm.

2) No hang hoc va fio khe nét nho.

3) No cacstd va fio khe not 16n.

Trong cac lo hong va khe nét loali
thd 2 va 3, n6oc di chuyen dodi tac dung cua
trong loc.




No lo hong la thuoc tinh cua cac loai fia
macma, tram tich va bien chat. Chz co nguon goc

cua cac lo hong la khac nhau.

BE ddnh gid d¢ 18 hdng v& mat dinh lwdng, neodi ta dua ra 2 dal lodng ; do
& héng nva hé 4 dd 13 hdéng =,

Cde dal lvdng nay diide xdc dinh theo cdc odng thife san ddy
V)
n=— 100{%
K (%)

. V)
W3 g =—
Y
n—déld héng
V, —téng the tich cde 13 héng trong mau d4
YV — the tich mau dd
z—hé 53 dd 1d hdng
Vy — the tich hat trong mdu dd (V, = V — V)

MNéu ghep 2 odng thufe trén lai thl gita n va £ ta ed mSi guan hé tv lé thuin
vdi nhau,



Trong the t€ khéng thé xdc dinh dode tdng the tich cde 16 hédng mot cdch
tnre i€ p dirde, v) hinh dang va kich thude cde 18 hdng rat khdc nhau,

Trong phong thi nghié m ngudi ta xdc dinh 46 13 hdng n theo céng thifc

P 100(%) = (1—% 100 (%)
¥ ¥

v- T trong dit dd, v=-2L
Vy
gn — trong lagng cde hat
WV, — the tich cde hat,

& - Dung trong g4t 44, 5=EF”‘ (dung trong oy mnie’“n};‘g?tl (dung trong kha)

En— Trong ludng méau (néu méau ddt dd hoan todn khé thl g = g4,
V — Thé tich mau.

Va hé 5513 hdng £ theo edng thifc
_¥-0

=



M6t 58 gid tri trung binh v&€ d6 18 héng cia cde dd,

P4t, dd

P65 18 héng, %

Hoang thd (ddt Lot
SET
(CAt
Cet ket
Tyid vii
Doldmit
Bd véi
Fhign thach Silic
Fhign thach sét
(ranit, o nai

40— 55

35 — 55

15 — 42

15 _285
205325
05— 135
05-09
050-75
02-04
002 —0F




1I- THUY TINH CUA NAT NA

1- Tinh tham nooc :

Tinh tham nooc la tinh chat cua nat na cho

nooc tham qua. M6c no tham nooc cua nat,

fia, khong quyet fionh bdi fioi 1ol hong, ma chz
phu thuoc vao kich thédc cac khe lo. Nat fia
co fio lol hong 16n co thel khong tham néoc,
va ngooc lai fiat fia co fiol lol hong be co the
tham ndoc tot.




Doa vao moc nol co no tham ndoc cua nat na,
co the chia ra 3 nhom :

1) Tham no66c: tram tich vun, roi rac
(cuol, sol, cat) va ca na khoi nhong not ne.

2) Noa tham n6dc: a cat, hoang tho, than
bun, cat ket xop, fa voi va iia macma it bo lo hong,
granit bo phong hoa.

3) Khong tham ndoc: ha tram tich va na
ket tinh toan khoi (neu chung khong bo not ne), set.

No tham nddc fiddc fio bang he so tham loc K,
co thé nguyen cua van toc (o dai  /thdi gian )




CHUONG 4 - Tiép



Bang 12 Gid 1 trung blnh cda hé o8 K cda mdt vai loai dd,

Tinh ché cia 04 O R
(m/ngay - dem)
Tham nude manh (cudi, cat khd, dd bi cacstd hoa) > 10
Tham nude (cdt, dd mit né) 10-1
Tham nude kém (34 macma phong hda, cdt ket 4 cdt) 1-001
Tham nude rét kém (cdt ket sét, 4 s61) 0.01-0001
Khéng thim node, thue i€ & cdch thiy (s€1) « (1,001



MAT CAT NOA CHAT THUY VAN
KHU VOC KHU CONG NGHIEP SONG THAN (BINH DOONG)

T§ 16 ditng : 172500

T¥ 1€ ngang :1/35000
DA TE
TH Qry TG I
J Q 20
7 I-111
. 10,0 50 o 1'195.53 16,0
20,0 e s —
20 30 0
35,0 Ry Q 44 0) 48,0
. -20
40
40
-60
-60
-80
-80
100

-10(




~Y

2- Noam:

Trong nhdng nieu kien td nhien, nat
ha luon luon choa mot 160ng NnGOC naio No.
Trong tho nh6ding va cac fia nam tren mat
nddc ngam, 166ng nédc thay fioi trong suot
ca nam phu thuoc vao s6 thay foi nhiet fio
tdng mua, ap suat va fio am khoing khi, so
boc hoi nédc, mOa,... dd0I mac nOOCc ngam,
fiol am thdc tel cua fia coi nho khong thay fioi.



Cac loat fio am

 a) No am trong 166ng (W )
» b) No am the tich (W )
» ¢) No am toong fioi hay he so bao hoa K,



3- No chda nooc :

Noi choa nodc la kha nang cua fiat, fia thu nhan
va gid lai mot 160ng n6oc nhat fonh. Tinh chat nay
do cac 16c : hap phu bel mat, fiol am phan to toi fa
va l6ic mao dan.

~ Tuy theo mdéc o choa noodc, ngooi ta
phan biet 3 cap :
- Chba ndoc tot (than bun, a set, set).

- Chda n6oc kem (fa phan, cat ket xop,
cac loai set nhe, cat loai nho, hoang tho).

o - Khong choa nodc (fa macma khoi, fa
bien chat val cuoi, sol, cat ket).



Ong vOi cac dang nddc choa trong fat fia,
ngoaoi ta phan biet cac foichda ndoc sau :

1) No ch6a n6dc mao dan, la kha nang cua fa gidi trong
lo mao dan mot I606ng nd6c nhat fonh.
2) No chda nédc phan to toi fa, la 166ng nGoC hap phu

coc nai NOoc nat Aa hut t0 khi quyen kem theo sd phong
nhiet.

| ~ Khi toan bo lo hong va khe not chda fiay ndoc, ta
co flo chda n6oc bao hoa.

Vi dui ve no chda n66c bao hoa cua mot so fa :
1m3 granit co the chéa > 0— 0,5 lit n66¢c
Im3cat (d=0,25mm) “ 420 “
1m3 set “ B25
1m3 than bun “ >500 “

Cat hat nho (d = 0,25 , 0,1mm) hon hop voi mot 100ng
khong nhieu hat set, vOi nooc Iajp naJy tat ca cac lol hong, khi co them
mot it giot n60c, no se chay ra. Na fio goi la cat chay.



4- L66ng phong thich nédc (IJ.)
L60ng phong thich nddc la hieu soi gida fiol chda néoc bao

hoa va no chda ndéoc phan to toi fa, tdc 100ng n6o6c trong Nat
fia co the phong thich ra, dédi tac dumg cua trong ldc.

N6n vo 166ng nédc phong thich la (%)
LOONng phong thich n6dc nddc hac trong bdi hel so phong
thich m

m= th B an (%)
W,,, — o choa nooc bao hoa
W, — ol chda ndoc phajn to toi Na.
L6ong phong thich no6c cua cat, cuoi khoang 27,4%. Set
va than bun thdc te khong phong thich néoc. Do no, khong the

khai thac n00c trong cac 10p than bun, set va cac ¢ loai fia khoi
Khac.

L66ng phong thich ndoc gid vai trol rat 10n trong viec hinh
thanh cac tang chda nooc khac nhau.



5- No mao dan :

a) Hien t60ng mao dan
Neu nhung mot ong mao dan (co nN6ong kinh
d < 1Imm) vao n6oc thi trong ong dang len mot cot
nOOC vOI Noi cao Hy
- Kich th66c hat
- Noi fiong nhat
- Thanh phan hoa hoc NaCl > H,0 > NaOH



5- No mao dan(tt.)

S - SOc cang be mat cua dung doch

b — L&ic thanh phan bo triet tieu boi phan 16ic cua
thanh ong.

¢ — Loic thanh phan tao nen 16c mao dan P.

Noi cao ay fivdc tinh theo cong thoc :

2S .cosq
rgg

H, =

S - SOc cang be mat dung doch (dyn/cm).
g — Goc tham 66t,

r — Ban kinh ong mao dan (cm)

g — Gia toc trong troong (cm/s)

g— Ty trong dung dich (g /cm?3)




Cdc tri cu'c dai cia H, trong mét vai loai d4t d4.

B (dan) H, crm
(Cdt hat trung 15 — 35
Cdt hat nhé 35— 100
A cdt 100 — 150
A et 150 — 400
St A00 - 500

Théi gian dat d&€n gid tri cu'ec dai etia H, tuy thude vao thanh phén d8 hat.

T6 hat, mm H,, cm Thdi gian, ngay
5 -2 35 3
2 -1 5,5 4
1,0—-05 13 &
05-0,1 25 g
0,1 —0,05 105 72
005 — 0025 266 E00




QUA TRINH KARST HOA

Nen hieu rang fo am la fieu kien can thiet fe
tinh tham cua vat lieu tao nieu kien cho qua trinh
tac fiong cua n6oc be mat va n0oc hgam.

Neu moi tr6ong cua chung ta la mot khoi nac xit,
khoing col lo hong, khe nét, thi nééc khong the chui
sau vao ben trong cua khoi, gay ra qua trinh karst
hoa R6OC.

To lo hong va fio khe not se phat trien thanh
hang nong co kich thooc ngay cang lon. Do no, fio
chda n6oc va o mao dan iddic xem nho la nhdng
tac nhan gian tiep cua qua trinh karst hoa.




HANG NONG KARST O HA TIEN
(KIENGIANG-VIETNAM)




HANG NONG KARST O HA TIEN
(KIENGIANG-VIETNAM)




QUA TRINH KARST HOA(tt.)

» Do s6ithay fioi goc xoi mon (gay ra boi so chuyen
nong thang tram cua vo trai fat) ma trong cac Khoi
Na vai thoong tao thanh nhieu tang hang fong. Mol
tang hang nong ong voi mot vo tri cua goc xoi mon.

. Cau tao fta chat cung anh h6ong khoing
nho nen qua trinh karst hoa. Neu khoi na voi bo bao
phu boi nhoing 16p tram tich luc nguyen day, thi qua
trinh karst hoa trong khoi fa voi ay se bo ngan chan
lail rat nhieu, fiol khi no khong xay ra. Ngodc lal,
neu khoi fAa voi khong bo tram tich luc nguyen bao
phul thi qua trinh karst hoa co fiieu kien phat trien
manh.




CHOONG V
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. SO VAN NONG CUA NOOC
TRONG NOI THONG KHI

.1- Nga
— a. Chay ror.
— b. Ngam binh thodng

11.2- SO boc hoi va thoat hoi

— a. Boc hoi t6 mat nat
— b. Boc hoi td géong n6o6c ngam

Z, =170 + 8t + 15 (cm)
— ¢. SO thoat hoi la sd boc hoi do thdc vat
111.3- SO ngong tu
— a. Ngong tu phan t6
— b. Ngong tu nhiet




| | . MAT THOANG VA MAT AP LOC CUA VEA NOOC DOOI NAT :

-Mat thoang co dang parabol, va n6oc ve!
bang mot noonng lien net (mat thoang con
goi la goong n60c ngam - water table).
-Mat ap loic thoong la mot mat phang va
NOOC ve bang mot N6oNg Not noan.

+Vta n0oc co mat thoang goi la via néoc khong ap
|6ic(Water table aquifer).

+Vta ndOc co mat ap 10ic goi la ndoc ap l0c(artersian
aquifer)




Chaydong
Ngam xuong nat
Boc hoi

Boc hoi
Ngong tu




Transport

Transpiration

P “.{_ﬂ. '.h.
b _spgr

;"’u Irh

E:‘ L."*ih

Groundwater Flow




111. VAN NONG CUA NOOC
TRONG VEA BAO HOA NOOC:

111.1- Nonh luat Nac-xi (Darci):
L60Ng nooc Q chay qua (ngam qua) moi

troong dang hat trong mot non vo thoi
gian ty le thuan vai tiet dien ngang cua
dong chay va o chenh lech mdic n6oc

gioa hal nau dong chay va ty le thuan
vOol No dai dong chay.




Neu ta nat: V: toc no dong chay,
| gradian ap loc, hay no
docc dong chay,
Tase co: V = KI.
Do fo, ta co the phat bieu mot cach

khac ve fionh luat Nac-xi: Toc fiol dong
chay ngam ty le thuan voi noi doc ap loc
dong chay.




Nonh luat Nac-xi chz fiung 6 che fio van fiong chay
tang cua nooc. Noi voi dang chay roi thi co fonh
luat se-xi. Nonh luat nay co cong thoc:

| =

C: He so phu thuoc vao tinh chat vat ly cua moi
troong va dung doch

R: ban kinh thuy l6c, bang ty so gida tiet dien
ngang va chu vi tham 00t.
Neuthay =K, thitaco: V=K, 12




[11.2. Ap I6c dong nG0c ngam
Ap loc tai mot Aiem nao fio cua dong ngam la foi cao
cua cot n6oc xac fionh gia tro ap suat cua nGOC tall
niem Nno. Ngoai ta phan biet hai loai ap l6ic: Ap l6c
tonh va ap l6c nong.

— Ap ldic thuy tonh la Aol cao cot nGOc gay ra do ap
suat thuy tonh.

— Ap l6c thuy nong la noi cao cot n66c gay ra do toc
No cua dong chay.

Moi quan he gida ap I0c tinh h, vai ap suat p nho

sau:
0. ty trong cua ndoc
Moi quan he gioa ap l0c nong h. val toc noi v:
g: gia toc trong tréong




Phoong trinh Bernouilly
cho chat long ly t60ng

Ap loc tai mot fiiem

Ap 16c theo mot phddng




V. Xac nonh h6ong va toc No Nn60c
doai Nat:

a) Xac nonh hodng ndoc chay
-Can it nhat 3 loi khoan
-Xac nonh fo cao tuyet noi cua goong n66¢ ngam
tai 3 lo khoan.
-Ve cac idong hang thuy cao.
+ N66ing vuong goc voi cac fiddng fiang thuy
cao la ph6ong n60c chay.

+ h6ong ndoc chay thi theo chieu thap dan cua
gdong n60c ngam




Phdong phap xac fonh

+16.5m
(Q

Phoong van fiong cu +16m

dong ngam

U™

\




b. Xac fnonh van toc cua n6oc dooi nat

— Ne xac fionh toc fio bieu kien cua dong ngam, ngdoi ta
hat 2 lo khoan theo h6ong ndoc chay, va 2 lo khoan
vuong goc voi h6dng nooc chay

_ Cho cac chat chg tho mau hoac cac chat filen phan vao lo
khoan (1) co cao o moc nGOc ben trong cao nhat.

_Theo doi s6i xuat hien cua cac chat chg tho 6 nhéng lo
khoan (2) co cao o moc n6oc ben trong thap hon

- Lap tz so gida khoang cach 2 ho khoan va thoi gian van
nong cua chat chg tho to ho khoan (1) sang ho khoan (2).




Phoong phap tinh van toc dong ngam

Cho chat chg tho
(NacCl,
Sapranin, Vert
malachit, Bleu
methylen..)
vao HK.1

Ghi nhan chat chz tho 6
HK.2(So mau, fio no

Thdi gian van iong = 1g dan fiien..)

Van toc dong ngam = L / 1g30° = 345/1,5 (m/gid)







A. PHAN LOAI NOOC DOOI NAT TH EOQ NIEL
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N AN nYa) i A= =D
Bang 25 Phin loai nude dudi @4t theo cde diéu kién tang trd':

(AW Opsinicdp, 1949)

Logi co Phu logi Loai dae bigf
bin Nuge 18 hing Nuge ke mit Nudge viirg | Nude viirg kda
déng biing soe tré

virh cifn
- Mitdc the nhfing - Mh#3c trong vo phong  |[Muc ting Mitdc chuyén

- Mg 1y héa cia dd mft né, hoat déng sinh cia mach

- Mitde thitgdng ting ridm |- Mitdc ting trén (ting miic nong,
trén thd kinh khéng thod t rtdc) cta khai d4
thi'm e cac-std hda,

- Mitds tacith va m#tic - Mh#3c trong mdl ting
cincitmocad (dheang  |dung nham vi dim k£t
mMac) tuf

- Mi#8c trong cdc ddi cat
dun cdt (trén bd Hén)

- M#3c béi tich - Mh#8c ngdm khe mit, Mittc oo nhiét
- Mitde atin tich, 10 tich |- Miadc khe mitt dang i dd cao, glan
vi tram tich hd, ting cla dd trdm tich, cha't ki,

- Mitde béi tich of, - Mg cac-std i IMitdc cla cdc
- Mife trim tich bing thiy, t& phun kti va
- Mi#c tram fich oda v& cd ¢ sudl phun




NOOc thodng tang la n6oc nam trong nodi khong
bao hoa ndoc (oI thong khi), Ndi chda n6oc nay col lop
ha cach thuy (set) lot phia dooi voi dien phan bo heps

D661 n00c thddng tang la n6dc ngam.

NOOc ngam la via n6oc bao hoa gan mat fat nhat
va co mat thoang, ndi chdoa nddc nay co lop na cach
thuy (set) lot phia dooi voi dien phan bo rong rai.

. N0Gc ngam (cung la nooc thédng tang) la nooc khong
ap loc.

NOOc to 16u la vea ndoc bo kep gida 2 10p fia cach
thuy (set khong tham) va co ap I6¢ (co mat ap l6c).
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Trong cac loai c6 ban, Opsinicop con phan\/f

e

|
|

phu loai; tuy thuoc vao fiac fiiem cau tao£ga lat
choa néoc (

- N66c lo hong

- NOOC khe not.

Nodc lo hong ton tai trong cac lo hong
co kich thooc va hinh dang khac nhau cua
ha choa nooc.

NGOc khe not ton tai trong cac khe not
co nguon goc khac nhau cua fa choa
nooc.




Anatomy of an Aquifer:

Unconfined &
Aquifer -

60 fi

BEDROCK

Types of Aquifers:

Confined
Aquifer

Unconfined Sedimentary
Confined

Aquifers
in Basalt

.. | Confined Sedimentary

e e o

Confined Fractured Lava Rock

VERTICAL EXAGGERATION = 100:1
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I. NOOC THOONG TANG: N
NOdc th66ng tang nam tren thau kinh khong thame =
nGOc co dien phan bo gidl han

Do fieu kien tang trd cua minh, nooc
thG0ng tang co nhdng nac niem sau:

- Dien phan boi bo han che cua mat nodtc,
thanh phan, trd 166ng cua no phu thuoc boi khi

hau.

- Rat del bo nhiem ban boi cac loai nd6c khac
nho ndoc tho nhoding, ndoc lay ...

- Trong na soi trodng hop, nooc thuoc loali
nay khong the lam nguon cung cap né6c¢ théong
xuyen NOolC.

Nguon cung cap cho nooc thédng tang la nGocC
khi quyen (n606c moa, n6oc tuyet tan).




NOOcC tho nhoong la n6oc nam trong l0p
tho nhodng. Lop tho nhodng la phan tren
cung cua vo phong hoa, trong no thoong

chda it nhieu mun do cay co bo phan giai
thanh. Loail ndoc nay ton tai dooi dang:
nooc lien ket, no0c mao dan, hOiI nooc.
Tat ca chung neu tao nen noi am cua lop
tho nhéong, song cht co n60c mao dan la
giup cho thdc vat phat trien.




Khi khu voc 0 vao gial noan moay i
16p tho nh6dng con co nddc tham AoV
/7] 5
n66c chay ro. Chinh cac loai n66c r{a&d @Lr %Z%;
hien t6dngg réa 16a tho nhoong Ket qua ¢
cac qua trinh roa loa la mot so cation nho K+,
Na+, Cat++, Fe++, ... b0 mang xuong sau, Khoi

16p tho nhdoing.
Trong nhdng vung ma mat thoang nooc
ngaam ga'n mat ﬁat thi If)p tho nh66ng col the




3. NOOc lay

Vung lay la mot vung mat fat co phan nat na
tren cung thdéa am voi s tao thanh mot 16p than
bun day(>30cm) va he thong rel cay phat trien
chz trong 10p than bun ay, khong fat nen nen na
goc phia dooi.

Can phan biet vung lay va vung fat bo lay
hoa. Vung nat lay hoa la vung co 10p than bun
mong (< 30 cm) va he thong re cay fat nen tang
fha goc phia dooi.

Tuy nhien, cach phan chia nho vay la chg
60c le, vi lay hoa chg la gial fioan nau cua lay.




Hien todng lay hoa co the xuatd

nhoing vung sau fiay: ﬁ/
- Tal nhong vung co [6p cach thujv[(

m
0

|
gan mat fhat. Lop cach thuy nay ngan khong h
nédc ngam hoac nodc khi quyen tham sau xuong
phia dooi, lam cho phan fat tren cach thuy™nhay
luon luon thoa am, gay ra lay hoa mat nat 0 nay.

- Tai nhdng cho ol n66c (hguon nGoc) co nieu
kKien thuan I0i phat trien lay hoa phan be mat
guanh nguon nooc.

- Tai phan cuoi cua non phong vat
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NGOcC trong cac dai cat, fiun cat & bo bi RN
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UK Groundwater Forum




Trong cac dai cat, nun cat
thoong co nhdng tang ndoc ngots
thoang cua tang n6oc 160n theo/be:
nun cat

Nguon cung cap cua nooc ngot la néoc
khi quyen, mot phan it hon thi n6oc tham t6

nhong vung cao lan can.

Cac nghien cou na xac nonh rang, trong
nhong nun cat va nao cat nho vay, n00c ngot
se dan dan no6oc thay the bang n66c man O
flol sau nao fay. Ta co the xac fionh ndoic fio
day cua Iop n606c ngot nay




Gia sO l0p nodc ngoty AN

phan bo fien fio sau H so voi

mO‘C nOOC ble]n Va pha]n da]ng e __—-m.____GraurujsurfatE
len cua ndoc ngot la h. Khi
fo, do ty trong cua nddc bien s i
trung binh bang 1,024, con
nooc ngot bang 1, nen ta co
the viet phé6ng trinh sau:

1(h, + h,) =1,024H.
TO no rut ra:

h, =0,024H » 1/42 H.

NOOC nay co fio khoang
hoa tang theo chieu sau. Khi
khal thac nooc ngot, khong
nen lay voi I6u lI60ng 10N,
neu khong no khoang hoa

UK Coromewater Foram

cua no se tang len.




11. NOOC NGAM:

NO6dc ngam la 16p nddc Aau tien ke t6 mat fat
xuong. Noi tang trd trong 10p na chda nooc (cat, cat ket),
mal phia dooi la 16p na khong chda ndoc (set, phien set).
Phia tren cua 10p nddc ngam khong bo phu bdi 16p cach
thuy, do no be mat cua n66¢c ngam thi thoang, khong co
ap ldc. N66c ngam thédng khong phan boi trong toan bo
|0p chda ndoc

Be mat cua nédc ngam goi la géong hoac la mat
thoang cua n6oc ngam. Lop fnat (hoac nha) chda nodc
ngam goi la I6p chdéa nooc hay tang chda nooc. LOp
khong tham ndbdc phia dooi tang chba nddc goi la 16p
cach thuy (Iop set, fa nguyen khoi).




Anatomy of an Aquifer:

Unconfined R F'J'E'fEE‘Ii'HE"
Buguifer o T 3!11 layer

Types of Aquifers:

J Unconfined Sedimentary Confined . <
Aquifer

Confined Sedimentary = Agquifers

in Basalt
Confined Fractured Lava Rock

VERTICAL EXAGGERATION = 100:1
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2. Cac loai n6dc¢c ngam chu %}
w

NgOOI ta quan sat thay co nhding
loaii Nn00C ngam chu yeu sau: :
- N66c ngam boi tich

- NOOCc ngam tram tich bang ha
- NOOC ngam O vung nong co,
ban sa mac va sa mac

- N66Cc ngam O mien nuil.




NOOcC t0 I6u la nbdc
dodi nat co ap l0c
tang tro gioa 2 lop vaJt
lieu khong tham nooc
Khi co lo khoan nooc
hat vao tang nooc to
|6u, thi n66c nay dooi
ap l6c cua minh se
dang cao len khoi mai

tang chda nooc, co khi
dang len khoi mat nat
dodi dang gieng phun.

Aquifers

Zone of Aeration

Water Table Zone of Saturation

Cune of | Depression

N
\

Perched Water Tahle

Spring

N
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-

Lake

r

mm Water-Saturated Rocks (aquifer)

mem Non-saturated Aquifer Rocks

w== |mpervious Rocks

im Wells
Ll
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1V. NOOC KHE NOT:

NOOc khe not la nddc tang tré trong cac na macma, bi}w
chat va tram tich not ne.
Can cO vao nguon goc phat sinh ngodi ta chia ra 3
loai khe not chinh:
- - Khe ndt kien tao lien quan voi s thanh tao cac
cau tao.
- - Khe ndt nguyen sinh lien quan voi s thanh tao
nat na.
- Khe n6t phong hoa ndoc tao nen trong qua trinh
pha huy fa khi phong hoa.

Thoding chung ta gap sd to hop cua 3 loai khe not
tren. MOc ho nodc choa cua ha not ne phu thuoc rat 16N
vao loai khe ndt va s6 lien he gida chung voi nhau.




IV. NOOC KHE NOT (it.)

NOOc trong 3 loai khe ndt tren co moi lien he thuy
|6c vOI nhau, vi vay ma trong nhieu troong hop thanh
phan hoa hoc cua chung nhieu mau sac. .

Nguon bo sung cua n66c khe not chu yeu la nGoc
khi quyen. Nieu kien bo sung phu thuoc vao fita hinh va
Aac Aiem cua 16p phu fAe td. N66c khi quyen ngam
xuong manh nhat tai cac vung phan thuy, noi cac not ne
lo ra ngoail.

Khi tham do n60c khe not nhat thiet phai nho rang
co the gieng hay lo khoan xuyen qua ben canh cac khe
not choa ndoc




V. NOOC CASTO:

1. Cac iieu kien thanh tao n66c Casto: r(
NOdc Casto la n6oc tang trd trong cac hoc/ranh/ va ha
nooc tao nen trong cac qua trinh roa I6a va hoa tan fia voi nolomlt
thach cao, anhydric, va cac loai muoi (muoi an ...).

Ngodi ta fa xac fonh AGoc cac nhan to chinh gay raseac qua
trinh castd nho sau:

1. SO co mat cac fa hoa tan nho: ha voi, folomit, thach cao,
anhydric, cac loal muoi.

2. No not ne, fio lol hong, fio tham nddc ca cac loai fia ay, tao
fhieu kien fie n66¢ khi guyen, n00c be mat ngam vao fa.

3. Cac chuyen fiong thang tram cua vo trai fiat xac fionh so
phat trien hoac ngdng phat trien casto.

4. SO co mat cua cac dong ndé6c chuyen fiong gay ra s roa loa
cua Nnat na.

5. Cau tao fida chat chung, fita hinh va khi hau vung phat trien
castd, lam tang hoac giam qua trinh casto hoa.




NOooc an mon fa voi dien ra th
trinh sau nay:

CaO,; + H,O + CO, —»Ca2++2H

Qua trlnh nay se khojng tiep tuc
trang thai can bang cua phoong trinh khojng
bo pha huy. Muon cho qua trinh tiep tuic
dien ra theo chieu td trai sang phai, nghoa'la
theo chieu nooc tiep tuc an mon Aa voli, thi

nhong san phajm an mon phai NGGc mang Mi.
Nieu nay Nnooc thoc hien bdi dong nooc
trong No co casto. Neu néoc khong O trang
tha chuyejn nojng thi qua trinh cung se bo
“ngbng nong” lai.

fz







I-CAC NIEU KIEN HINH THANH NGUOIX “-'§= 1'1':. .

m

+1)Noa hinh bo chia cat boi cac thung Iung
song, cac khe nui, cac moong Xxol, hoaa
nhdng vung trung khac.

+2)S0 tao thanh cac 6t gay hoac cac nai
pha huy kien tao.

+3)S06 co mat cua cac khoi fa xam nhalp,
nol tiep xuc gida chung voi na tram tich
co nhdong khe not ho, n6oc theo fno lo ra
tren mat nat .
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11- PHAN LOAI NGUON N(")(A)C"/ﬁ/)é\

1) Theo nac tinh thuy fong
-Nguon n6oc len
-Nguon n66c xuong










2) Theo cac iieu kien tang=t

a- Nguon n00c Aboc cung cap bang n6o6c thdong t T %
b- Nguon n6dc cua n6bc ngam lo hong
+ Cac nguon ndoc xam thoc
+ Nguon nooc tiep xuc
+ Nguon nooc tran
c- Nguon n6oc khe not ap I6c va khong ap l6c
d- Cac nguon ndoc cua nooc cacstod ap 16c va khong ap 16c nam 6

nhdong No cao khac nhau (trong cac noi khac nhau) cua khoi fa voi
bo cacsto hoa

e- Cac nguo‘n néﬁc (0] Iéu la nhd\ng nguo{zn nooc len. Chung lien

*f- Ca,c nguo‘n noo,c 0 v‘uzng nong barng vonh cou, hoat fiong vao
mua he, mua thu, luc n60c na chuyen sang trang thai long.




111- MO TA NGUON NOO%

4 (// )é\

Trinh t6' mo ta nguon ndoc OO tien hanh nho sau

1. Vo tri fioa ly cua nguon nooc.

2. Cac fiieu kien foa mao cua ndi lo ndoc : o cao todng fiai so VoI
o A [ ‘ | | |- | | [ ~ - o - A~

mat nooc thap nhat cua song, suoi, ho gan nhat, ho cao tuyet noi no

bang khi ap ke hoac xac fnonh theo A6Gng fiong moc tren ban fio ty

le 10n.

3. Cau tao fita chat ndi lo n66c¢ : thanh phan, the nam va tuoi cua

na chda nooc; moc o phong hoa, ndt ne cua fRa goc.

4. Cac iiieu kien xuat lo n66c : n0oc chay ra td mat tiep xuc cua

cac loai na, to khe not nguyen sinh, khe not kien tao, khe not

phong hoa, hay td hang fnong cacst6. Trong flo can xac fionh hédng

va fnac tinh cua cac khe not.




chan hoac bang phao. Noi voi gieing hoac lo/khoa
bang phédng phap hut thi nghiem. Neu khong' tien'han
nghiem ndoc thi nen hoi nhan dan fica ph66ng.

6. Cac tinh chat vat ly n66c (nhiet o, vo, mui, mau va fio trong
suo‘t) -

7. Noi vo6i nhdng nguon néoc fien hinh (ve mat tinh chat) can lay

5. Xac fionh 16u 166Nng cua nguon nodc: Co the/x /ﬁ Q)
t )

mau e phan tich thanh phan hoa hoc. Neu tai néi xuat lo. n66c co:
chat lang nong thi phai moi ta va lay mau ve phan tich hoa hoc.

8. Ghi nhan fiong thai cua nguon n66c bang cach hoi nhan dan
foa phodng.

9. Neu kha nang s6 dung cua nguon n6dc: Mo ta cong trinh lay
noocC.

10. Khi moi ta lay va vung lay hoa can neu fiac fiiem va fiieu kien
cung cap cua ndéoc (n6oc ngam, nddc moa, NGoc be mat).







Tac dung fioa chat cua n66¢c dodi fRat rat n
nhien co the gop cac tac dung ay vao 6 hien-t¢
nay

1- SO hoatan:
~ Nhdng tac nhan lam tang ol hoa tan cua cac khoang |
nhiet o, ap suat, khi cacbonic oxy va cac axit hoa tan trong nooc. Cac tac nhan
nay luon bien foi, vi du, cang gan mat fat 16ong CO,, O, cang tang, ngooc lali
cang xuong sau nhiet fo var ap suat cang tang. Khi cac yeu toi tren ﬁajl/ tang thi
no hoa tan cung tang.
Cac chat thodng co trong fia (fiac biet trong fia tram tich) co fio hoa tan

a) NaCl, KCI, CaCl,, MgCl,, FeCl,, FeCl,, Na,SO,, K,SO,, FeSO,, Na,CO,,
K,CO;;

b) CaSO,, MgSO,;

c) CaCO,, MgCO,, FeCOg;

d) SiO, . nH20, SIO,,.

Ket qua cua qua trinh hoa tan fa voi, la s6/ xuat hien cac hang fiong co kich
thooc khac nhau.




SO HOA TAN NA VOI NA TAO THA
NG NONG O HA:

-

NHONG HA

et v, 'J_'

SO xuat hien
nhu fa thach
cao co lien
quan t0i tac
dung cua H2S
va 02 trong
nieu kien ndoc
ngam nong.
Ca(HCO,;), +
H,S + 20, =
CaSO, . 2H,0
+ 2CO..




2- SO hydrat hoa

SO hydrat hoa la qua trinh khoaJn |
nooc va do no chung bo thay foi vel ¢ UJC V
cac tinh chat vat ly. Vi du :

- Anhydrit bien thanh thach cao :

CaSO, +2H,0 &a CaSO,.2H,0 *
Ket qua qua trinh nay la the tich fia tang len

33% ( ~ 1/3 ), kich thooc chieu dai (dai, rong,
cao) tang len 10%. Qua trinh nay gay ra uon nep
cac lop nha nam tren lop anhydrit.
- Hematit bien thanh limonit
Fe,O; + nH,0 a Fe,O; nH,O
Limonit xop va bo hon hematit nhieu.




3- SO oxy hoa

Trong n6oc dooi nat, oxy chiem 1/3 th'
(<

trong fio. Do bo oxy hoa, cac hop chat oxyt thapsirgig pa |
thanh oxyt. 1’

- Thiet (manhetit) la mot oxyt thap (Fe;O,) chuyen
thanh oxyt sat (Fe,0,), sau chuyen thanh limonit (sat nau).

- Than co trong fa, khi bo oxy hoa bien thanh CO.,.
Nhong phan to than fien co trong thanh phan cua phien thach choa
than thodng bo oxy hoa. Khi fio phien thach mau xam tr6 nen mau
sang, noi khi hoan toan trang.

- SO0 oxy hoa nac biet dien ra manh liet noi voi cac
sunfua, nho so thanh tao limonit to pyrit. Qua trinh nay dien ra nho
sau :

FeS, + 70 + H,0 = FeSO, + H,SO,

12FeSO, + 30, + 3H,0 =4 Fe, (SO4); + 2 Fe,0O; .3 H,0
H,S0,+ CaCO, = CaSO, +CO, + H,O

CaSO, hut nddc fie tao thanh thach cao.

Do fo, chung ta th6ong thay trong na nong thdi co ca sat nau,
thach cao va cacbonat.




4, SO phan huy Silicat

SO0 phan huy Silicat la quear
phan dodi tac dung nong thai cua/C
Loong CO2 trong khong khi hoa tan tron NGoC
dooil nat nat nen 16%. Ket qua qua trinh thuy
phan la sO tao thanh cac khoang vat sets hoac
cachydroxyt nhom, set silic.

S6 fio phan huy Silicat co the bieu dien nho
sau :

Silicat ® Khoang vatset ® + hydroxyt Al,
Fe (bauxite)

+ hydroxyt Si
+ Cac muol hoa tan
CaCO,, K,CO,, Na,CO,




5. Soitich tu tram tich ff/)é\

)

Tram tich do n60c d60iI nat nowng laii tren

mat fat noI xuat lo cua nguon nooc va 0 trong cac
lo hong trong vo trai Nat.
Tram tich do n6oc dooi nat nong lai tren mat
Nat :
—Tufo vol
—Tufo Silit
—Quang sat va mangan




Cau tao bai canxit (CaCO,). SO’ hong cﬁﬁ/t J
101 khi ap suat va nhiet o giam xuong/val ca| Kt
nhdng di tich thoi réa cua hong théc vat. Trong thoi
gian nao fio, chung se bo phu mot mang mau trang nhat.
Mang nay chinh la cac vi tinh the cua CaCO.. -

Tufo voi la mot loai nha xop giong nho hal mien.
Trong fha thoong co nhdng lo hong kha lon. Thodng Tufo
Vol co cau tao hat (dang trong ca). Tufd voi nao co nhieu
lo hong t6ong fioi 16n thi goi la travectanh (Travertin).
Mau cua tufo voi th6ong xam hoac trang, tuy nhien no
cung co nhdng vet mau nau rg set do cac hydroxyt sat rat
th6ong hay ket tua nong thoi voi CaCOs..

Trong cac inieu Kien nhiet o cao, tufé voi cau tao
bdI aragonit.




Tufo Silic

Cau tao to opan (SiO, . n H,0). No do n6oc nong
CO nguon goc nguyen sinh hoac co so tham gla cua
nooc nguyen sinh nong lai (vi du xung quanh cac

nguon ndoc khoang nhiet). Tufo silic cua nguon
phun goi la gayzerit. Nay la mot thd fia xop mau
trang. Noi khi do lan cac tap chat, gayzerit co
mau nau, no, xanh.
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Suoi phun mrde ndng Old Faithful (Niem Tin Cii) cir moi 80 phit phun mrde cao 130 feet mot lan



SUOI NUPO'C NONG HOI
BINH DINH)




AN
Quang sat va mangan ?\?\M
3

ZMN
NQgOOi ta biet tat ca nhdng vea sat nau (bonovgt -lien qua
I NbOC ngam co

toi tac dung cua n6oc dooi hat. Chung thanh tao k
choa hop chat sat hoa tro thap, nhé FeCO; hoac FeSO,, chay ra
bien hoac ho.

DG6i tac dung xuc tac cua vi khuan sat, ion sat co hoa tro thap
chuyen thanh ion sat co hoa tro cao :

FeCO,, FeSO, ® Fe,O, 3 H,O.

Qua trinh nay xay ra 6 b6 bien, cach bd khong d6di 10m va
sau khong qua 10m. Trong mot vai troong hop, na co nhdng I6p sat
thanh tao theo cach nay voi be day tang len 10 — 15m moi nam.
Nhong quang sat co nguon goc toong td tich tu chung quanh vo
nhuyen the, di tich thdc vat, ... thi co dang hinh cau.

Nong thoi vOi quang sat, cac khoang sang mangan cung thanh
taio theo kieu fo.




ng'v
co trong Nat, Na (Io mao da lo hong va khe not cac loai)

luon luon thay foi cac tinh chat, nhé ap suat, nhiet io,
nong Ao cac chat hoa tan. Khi cac tinh chat nay thay foi,

nong fo cua muoi hoa tan co the Aat fien mdc qua bao
noa, khi no, cac muoi nay se ket tua, lap dan cac lo
nong. Qua trinh nay dien ra to thanh lo hong vao gida lo
nong.

Cac chat ket tua thodng gap nhat la canxit,
aragonit, thach anh, canxenoan, opan; barit, thach cao,
fluorit, pyrit...
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CHAT SAT NONG VAI TRO CEMENT GAN KET CAC HAT VQ\
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