CAN BANG HOA HOC

e Hiéu can biing hoa hoc va dai lugng dic trung cho né la
h&ng s6 can bing.

e Hiéu sy chuyén dich can béng la gi va chuyén dich nhu
thé nao khi bién déi néng do, ap suat, nhiét do.

e Sir dung biéu thirc hiing sé can bing dé lam cac bai tap
don gian.

I - PHAN UNG MOT CHIEU, PHAN UNG THUAN NGHICH VA CAN BANG
HOA HOC

. Phan tmg mét chiéu

Xét phan ting : 2KCI0; —2%2 4 9K Cl +30,

,[ﬂ
Khi dun néng céc tinh thé KClO; c6 mat chat xiic tic MnO,, KClO5-phan huy
thanh KCl va O,. Ciing trong diéu kién dé6, KCl va O, khong phéan tng duoc véi
nhau tao lai KClO;, nghia la phan mg chi xay ra theo mot chiéu tir trdi sang
phai. Phan tng nhu thé dugce goi 1a phan iimg mot chiéu. Trong phuong trinh hod
hoc ctia phan ting mét chiéu, ngudi ta ding mét mii tén chi chi€u phan ing.

. Phan tmg thuan nghich
Xét phan ting : Cl, + H,O & HCl +HCIO

O diéu kién thuong, Cl, phan img véi H,0 tao thanh HCI va HCIO, déng thoi
HCIl va HCIO sinh ra ciing tic dung dugc véi nhau tao lai Cl, va H,O, nghia la
trong cung diéu kién phan iing xdy ra theo hai chiéu trdi nguoc nhau. Phan ting
nhu thé duoc goi la phan wng thudn nghich.

Trong phuong trinh hod hoc cta phan (g thudn nghich, ngudi ta dung hai mii
tén ngugc chiéu nhau thay cho moét mii tén d6i véi phan tng mot chiéu.
Chiéu miii tén tit trdi sang phdi la chiéu phan itng thudn, chiéu mii tén tit phdi
sang trdi la chiéu phan img nghich.
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3. Can bang hoa hoc
Xét phan tng thuan nghich sau :

H; (k) + I (k) < 2HI (k)
Cho H, va I, vao trong mot binh kin &
nhiét do cao va khong déi. Lic ddu t6c v,
do phan (ng thuan (v,) 16n vi néng do H,
va I, 16n, trong khi dé téc do phan (ng
nghich (v,) biang khong, vi néng do6 HI
bing khong. Trong qua trinh dién ra phan

ing nébng do H, va I, giam dén nén v, N _

giam dén, con v, tang déin, vi néng do HI -t
tang ddn. Bén mot liic nao d6 v, bang v,, v,

khi d6 néng do cdc chét trong phéan g .
thuan nghich trén day dugce giir nguyén, t
néu nhiét do khong bién déi. Trang théi . o
ndy ciia phan tng thuan nghich AUGC Z0i  toan us ohin g nanin thee ) oo

la cdn bang hod hoc (hinh 7.4).

O trang thdi can bang, phan tmg khong dimg lai, ma phan tng thuin va phan
img nghich van xay ra, nhung véi téc do biang nhau (v, = v,)). Diéu niy c6 nghia
la trong cing mot don vi thoi gian, néng dé cdc chit phan ting giam di bao nhiéu
theo phan tng thudn lai dugc tao ra by nhiéu theo phan iing nghich. Do dé, cdn
bdang hod hoc la cdn bang dong.

Két lugn : Cdn bang hod hoc la trang thdi cua phdn ting thudn nghich khi toc
do phdn img thudn bang téc dé phdn img nghich.

bic diém cha phan ting thuén nghich la cdc chét phan tng khong chuyén hod
hoan toan thanh cdc san phdm, nén trong hé can bang lu6n ludn c6 mat cdc chat
phan (g va céc san phidm.

Thi du, cho 0,500 mol/I™) H, va 0,500 mol/l I, viio trong mét binh kin & nhiét
do 430°C. Néu phan tng 1a mot chiéu thi H, va I, sé phan img hét tao thanh
1,000 mol/l HI. Nhung day la phan tng thuan nghich, nén chi thu duoc
0,786 mol/l HI va con lai 0,107 mol/l Hy, 0,107 mol/l I,.

Tinh hinh tuong tu khi dun néng 1,000 mol/l HI trong binh kin & 430°C. Két qua
ciing chi tao thanh 0,107 mol/l H,, 0,107 mol/1 1, va con lai 0,786 mol/l HI.

(*) D6i v6i chat khi, néng do mol/l T s6 mol khi ¢6 trong 1 it khi.
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il - HANG SO CAN BANG

1. Can bang trong hé déng thé!)
Xét hé can bing sau :
N,0, (k) = 2NO, (k) (1)

Nghién citu biang thuc nghiém hé cin bang nay & 25°C, ngudi ta da thu dugce cac
sd liéu trong bang 7.2.

Bang 7.2
Hé can bang N,04 (k) = 2NO, (k) 6 25°C

Néng dé ban dau, Néng db 6 trang thai Ti 6 néng do lic
mol/l can bang, mol/l can bing
[NO,J*
[N2O4lg [NOlg [N2O4] [NO,) o b2
[N204]
0,6700 0,0000 0,6430 0,0547 4.65.10-3
0,4460 0,0500 0,4480 0,0457 4,66.10-3
0,5000 0,0300 0,4910 0,0475 4,60.10-3 i
0,6000 0,0400 0,5940 0,0523 4,60.10-3 5
0,0000 | 0,2000 0,0898 0,0204 4,63.10-3 ]|
. Rl A ST e : st 3l
[NO, I

Tir cic s6 liéu trong bang 7.2 ta thdy ti s6 néng do lic can bing :
[N,O4]

hdu nhu khong déi véi gid tri trung binh 14 4,63.10-3, di1 cho néng do ban ddu
ctia N,O, va NO, bién déi. Gi4 tri khong ddi nay dugc xédc dinh & 25°C va néng
d6 cdc chét lic can bang, nén dugc goi 1a hdng sé can bang cia phan ting &
25°C. Hang s6 can bing duge ki hiéu bing chir K. D6i v6i phén tng (1) ta ¢6
biéu thiic hiing s6 can bing nhu sau :

(*) Hé d6ng thé 1a hé khong c¢6 bé mat phan chia trong hé. Thi du : hé gébm cédc chat khi ;
hé gém cédc chét tan trong dung dich.
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NO
K. = No, T = 4,63.107 §25°C
[N;04]

Trong d6 : [NO,] va [N,0,] 12 néng do mol/l ciia NO, va N,O, & trang th4i can
bang. S6 mii 2 & néng do NO, va s6 mii 1 & néng do N,O, img diing v4i hé s6
ti lugng ctia chiing trong phuong trinh hod hoc ctia phén tng (1).
Hdng 56 cdn bdng K, clia phdn iing xdc dinh chi phu thugc vao nhiét do.
Mot céch tdng quét, néu c6 phén g thﬁan nghich sau :

aA+bB &= c¢cC+dD

A, B, Cva D la nhiing chat khi hoic nhing chit tan trong dung dich.

Khi phan ing & trang thdi caAn béng, ta c6 :

[CD}°

[AT[BI”

Trong dé : [A], [B], [C] va [D] la néng d6 mol/l ctia cic chdt A, B, Cva D &
trang thdi can bang ; a, b, ¢ va d 12 hé s6 ti lugng céc chat trong phuong trinh
hod hoc ctia phan iing. Néng d6 cdc chét & v€ phai phuong trinh hod hoc duoc

dét ¢ tlr s6, con néng do cdc chét & v€ trai phuong trinh hod hoc duge dit &
méu s0.

K. =

2. Can bing trong hé di thé(")
Xét hé can bing sau : Cr) +CO, (k) &2 2CO (k)
N6ng do ciia chat rin duge coi 12 hiing s6, nén n6 khong c6 mat trong biéu thirc
héing s6 can bing K_. D&i véi can bing trén ta ¢6
_ [cop?

© [CO,]
Gid tri hang s6 can bang c6 ¥ nghia rét 16n, vi né cho biét lugng cdc chat phén
ing con lai va lugng cdc san phdm duge tao thanh & vi tri can bing, do d6 biét
dugc hiéu sudt cua phan g, Thi du :

CaCO; () = CaO (N +CO, (k) ; K, =[CO,]

(*) Ki hi¢u la K vi gid tri clia né dugc tinh bing néng do cdc chat & trang thdi can bing (c 1a
chir viét tét cla tir concentration, nghia la néng d6).

(**) Hé di thé la hé c6 bé mat phan chia trong hé, qua bé mat n&_y c6 su thay déi dot ngot tinh
chat. Thi dy : h¢ gém chat rin va chdt khf ; hé gém chdt rén va ch4t tan trong dung dich.
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3 820°C, K, = 4,28.1073, do d6 [CO,] = 4,28.10~3 mol/l ;
3 880°C, K, = 1,06.10-2, nén [CO,] = 1,06.10-2 mol/.

Vay & nhiét do cao hon, khi phan ng & trang thdi can bang, lugng CO, (déng
thoi luong CaO) tao thanh theo phan ing nhiéu hon nghia la ¢ nhiét d¢ cao hon
hiéu sudt chuyén hod CaCO; thanh CaO va CO, 16n hon.

Il - SU CHUYEN DICH CAN BANG HOA HOC

1. Thi nghiém
Lip mot dung cu gébm hai 6ng nghiém c6 nhdnh (a) va (b), dugc néi véi nhau
bing mot 6ng nhua mém, c6 khod K mé& (hinh 7.5).

Nap ddy khi NO, vio ca hai 6ng (a) va (b) & nhiét d6 thuong. Niit kin ca hai 6ng,
trong d6 c6 can bang sau :

2NO, (k) = N,04 (k)
(mau nau dod) (khéng mau)

Mau ctia hén hop khi trong can bang
¢ ca hai 6ng (a) va (b) 1a nhu nhau.
Poéng khoid K lai ngan khéng cho khi
¢ hai 6ng khuéch tin vao nhau. Ngam
ong (a) vao nudc dd. Mot lat sau lay
ra so sianh mau & 6ng (a) vai ong (b),
ta thdy mau & 6ng (a) nhat hon. Nhu
vay, khi ta lam lanh 6ng (a), cic phan
tr NO, trong 6ng dé da phan tmg  Hinh 7.5.7hi nghiém dé nhén biét su chuyén djch
théem dé tao ra N,O,, lam néng do  ©4" bag cla phan ing 2NO; (k) 2 N0y
NO, giam bdét va néng do N,O, tang

thém. Hién tugng do duge goi la su

chuyén dich cdn bang hod hoc.

2. Dinh nghia
Su chuyén dich cdn bdng hod hoc la su di chuyén tit trang thai can bang nay sang
trang thdi cdn bdng khdc do tdc déng ciia cdc yéu 16 tit bén ngoai lén cdn bang.
Nhimng yéu t6 1am chuyén dich can bang 1a néng do, dp sudt va nhiét do. Chiing
duoc goi 1 cic yéu t6 dnh hudng dén can bang hod hoc.

(b)
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IV - CAC YEU TO ANH HUONG DEN CAN BANG HOA HOC

1. Anh hudng ctia néng do
Xét hé can bing sau trong mot binh kin & nhiét d cao va khong doi :

C(r) + CO,5(k) = 2CO(Kk) (2)
_ [coP
¢ [CO,]

J 800°C, hiing s6 can biing K khong bién déi va bing 9,2.1072,

Néu ta cho thém khi CO, vao hé can béang thi néng do CO, tang 1én lam cho ti
1¢ [{((SZTD;]; s&€ nho hon 9,2.1072, Vi gia tri K, la hing s6, nén lugng CO, dugc
thém vao phai giam bét va lugng .CO phai tang thém, nghia la CO,
phai phan tmg thém véi C tao ra CO cho téi khi dat duoc cian bang méi, ing véi
gid tri K, bing 9,2.102. Vay khi them CO, vio hé can bing, can bing sé
chuyén dich tir trai sang phai (theo chiéu thuin). Hién tugng sé xdy ra tuong tu
nhu trén khi ta 14y b6t khi CO ra khoi hé can bang.

Nguge lai, néu ta cho thém moét lugng khi CO vao hé can bing (2), hoac
14y bét khi CO, ra, thi can bang sé chuyén dich tir phai sang trdi (theo
chiéu nghich).

Nhdn xét : Khi tdng hodc giam néng dé mot chdt trong cdn bang, thi can bang
bao gio ciing chuyén dich theo chiéu lam giam tac déng cua viéc tang hodc giam
néng dé cua chdt do.

Luu ¥ rang, néu trong hé can bang c6 chat rin (6 dang nguyén chat) thi viéc
thém hoac bét luong chat rin khong anh hudng dén can bang, nghia la can bang
khong chuyén dich(™),

2. Anh hudng cua ap suat

Xét lai hé can bang (1) trong xi lanh kin ¢6 pit tong (hinh 7.6) & nhiét do thuong
va khong déi :

N,O4(k) =2NO, (k) (1)
_ N0, P
¢ [N,Oy4]

(*) Trir trudmg hop viéc thém hoific bt nay gy ra su bién déi dp sudt chung cta hé.
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Khi hé dang & trang thdi can bang, néu ta tang dp suat chung ciia hé, thi du tang
hai 1dn, bang cédch ddy pit tong vao dé cho thé tich chung ctia hé giam hai lan,
ngay lic d6 néng do cua NO, va N,O, déu tang hai lan. Két qua 1a tir s6 trong
biéu thiic tinh K, tang 4 14n trong khi méu s@ chi tang 2 lan. O nhiét dé xdc dinh,
hing s6 can bang K. khong ddi, nén dé bu lai viéc tang it cia miu sd, s6 mol
khi N,O, phai dugc tao thém, déng thdi s6 mol khi NO, phai gim bét, nghia 1a
can bang chuyén dich theo chiéu nghich.

7
Heé ¢ +— = 0 —> 5
can Beaas ' :_B;Eegﬂ:_-ﬁzwféfa;

béng | moo— "
L | |
Hinh 7.6. Thi nghigém chimg minh anh hudng
ciia ép sut dén can bang sau | N,O,(k) = 2NO,(K).

Nhdn xét : Tit phan ting (1) ta thay, cit hai mol khi NO, phan ting tao ra m6t mol
khi N,O4, nghia la phan tng nghich lam giam s6 mol khi trong hé, do d6 lam
giam ap sudt chung cta hé.

Nhu vay, khi tang 4p sudt chung cua hé cin bing trén, can bing chuyén dich
theo chiéu nghich, chiéu lam giam 4p suat chung ctia hé, nghia 1 chuyén dich
vé phia lam gidm tdc dong cua viéc tang dp sudt chung.

Bédy gity néu ta lam giam dp sudt chung ctia hé can bang trén bang cich kéo
pit tong ra dé cho thé tich chung cia hé tang 1én, cin bang s& chuyén dich theo
chiéu thuén, chiéu lam tang s6 mol khi trong hé, nghia la vé phia lam giam tic
dong cua viéc giam ap sudt chung.

Két ludan : Khi tdng hodc giam dp sudt chung cua hé can bang thi bao gio cdan
bang ciing chuyén dich theo chiéu lam giam tdc dong cua viéc tang hodc giam
dp sudt dé.

Tir viéc khao sdt & trén ta suy ra rang, khi hé can bing c6 s6 mol khi & hai v&
cta phuong trinh hod hoc biang nhau hoac trong hé khong c6 chdt khi thi viéc
tang hodc giam dp sudt chung khong lam cho cén bang chuyén dich. Thi du, dp
sudt khong dnh hudng dén céc cin bing sau :

H, (k) + I, (k) = 2HI (k)
Fe,O; (r) + 3CO (k) = 2Fe (r) + 3CO, (k)
CaO (r) + SiO0, (r) = CaSiO;(r)

210 148 - HH10(NC)-B



3. Anh hudng cua nhiét dé
Hing s6 can bing K ctia phan (g x4c dinh chi phu thudc vio nhiét do, nén khi

nhiét do bién ddi, can bing s& chuyén dich sang mot trang thii can bing méi
Ung v6i gid tri méi cta hang s6 can bang. Thi du :

N>O4s(k) =2 2NO,(k) ; AH=58kI>0
(khéng mau) (mau ndu dé)

Gid tri 58 kJ la nhiét ctia phan tng thuan, phan g thu nhiét. Phan iing nghich
12 phan ting tod nhiét v6i AH = — 58 kJ < 0.

Khi hén hop khi trén dang & trang thdi cin bing, néu dun néng hén hop khi
bang cach ngam binh dung hén hgp vao nude s6i, mau nau do ctia hén hop khi
dam lén, nghia 12 cin bing chuyén dich theo chiéu thuan, chiéu ciia phan img
thu nhiét.

Néu lam lanh bang cdch ngam binh dung hén hop khi vio nude dd, mau ciia hén
hop khi nhat di, nghia 1a can bing chuyén dich theo chiéu nghich, chiéu cta
phan {ng toa nhiét (*)

Két lugn : Khi tang nhiét do, cdn bdng chuyén dich theo chiéu phdn itng thu
nhiét, nghia la chiéu lam giam tdc dgng cua viéc tdng nhiét do va khi gidm nhiét
dg, cdn bdng chuyén dich theo chiéu phdn img tod nhiét, chiéu lam gidm tdc
dong cua viéc giam nhiét do.

Cic yéu t6 nong do, dp sudt va nhiét do anh hudng dén can bing hod hoc di
duoc Lo Sa-to-li-¢ (nha hod hoc Phdp — tdc gia cuia nguyén If chuyén dich can
bing) tdng két thanh nguyén Ii dugc goi 14 nguyén Ii Lo Sa-to-li-é nhu sau

M¢t phdn iing thudn nghich dang & trang thdi can bdng khi chiu mot tdc déng
tir bén ngoai, nhu bién d6i néng do, dp sudt, nhiét do, thi can bdng sé chuyén
dich theo chiéu lam gidm tdc dong bén ngoai do.

4. Vai tro cua chat xuc tac

Chit xic tic khong 1am bién déi ndng do céc chat trong can bing va ciing khong
lam bién déi hang s6 can bing, nén khong lam cdn bang chuyén dich. Chat xiic
tdc lam tang t6c do phan g thuin va téc do phan tng nghich véi s6 1dn bing
nhau, nén khi phan ing thuan nghich chua & trang thédi can bing thi chét xic tdc.
c6 tac dung lam cho can bang dugc thiét 1ap nhanh chéng hon.

(*) C6 thé tién hanh thi nghiém nhu hinh 7.5.
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V - Y NGHIA CUA TOC DO PHAN UNG VA CAN BANG HOA HOC
TRONG SAN XUAT HOA HOC

Pé thdy ¥ nghia cla t6c do phan ng va can bang hod hoc trong san xuit hod
hoc, ching ta ldy mét s6 thi du sau :

Thi du 1 : Trong qua trinh san xudt axit sunfuric phai thuc hién phan tmg sau :

2502(1() + 02 {k]‘ = 2803 (k) ; AH=-198kJ <0
Trong phan iing nay, nguoi ta dung oxi khong khi.
& nhiét do thudong, phan tng xay ra rdt cham. DE tang téc do phan img, phai
tang nhiét d6 va dung chit xic tic. Nhung day la phan ing tod nhiét nén khi
tang nhiét do, can bing chuyén dich theo chiéu nghich lam giam hiéu sudt ctia
phan tmg. D€ han ché tdc dung nay, nguoi ta da dung mot luong du khéng khi,
nghia 1 ting néng do oxi, 1am cho can bing chuyén dich theo chiéu thuan.

Thi du 2 : Trong cong nghiép, amoniac dugc téng hgp theo phan ng sau :
Ny(k)+3H, (k) = 2NH3 (k) ; AH=-92kJ<0

Dic diém cuia phan ing nay la t6¢c do rdt chdm & nhiét do thudng, toa nhiét va
s6 mol khi ctia san phdm it hon s6 mol khi clia cdc chit phan img. Do d6, nguoi
ta phai thuc hién phan ing nay ¢ nhiét do cao, 4p sudt cao va dung chét xiic tic,
0 4p sudt cao, cin bing s& chuyén dich sang phia tao ra NH3, nhung & nhiét d6
cao can bing chuyén dich nguoc lai, nén chi thuc hién phan ding & nhiét do
thich hgp.

BAI TAP

1. Hang s6 can béng K, clia mét phan (ng phu thudc vao yéu t6 nao sau day ?
A. Néng dé.

B. Nhiét do.
C. Ap suét.
D. Su c6 mat chat xuc tac.

2. Can béng hoa hoc 1a gi ? Tai sao néi can b&ng hoé hoc la can bang dong ? Hay cho
biét y nghia clia hng s can bang K. Hang s& can bang K, clia mét phan (g ¢6 ludn
ludn 1& mét hang s& khéng ?

3. Viét cac biéu thirc héng s6 can bing K cho cac phan (ing sau :
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10.

a) CaCO4(r) = CaO(r) + CO,(K)
b) Cu,0(r) + %szk] = 2Cu0(r)

1
€) 280,(k) + O(k) &= 2804(K) ; SO(k) + 5 O2(k) = SO4(K) ; 280;(k) = 2SOy(k) + Oy(K)
Héy cho biét mai lién hé gilta ba hang s8 can béng (mg véi ba trudng hop trong cau c)
d clng nhiét db.

Su chuyén dich can b&ng hoéa hoc 1a gi ? Nhitng y&u t6 nao anh hudng dén can bing
hoa hoc 7 Chét xuc tac c6 anh hudng dén can bang hoa hoc khdng ? Vi sao ?

Phat bi€u nguyén Ii Lo Sa-to-i-& va dua vao cén béng sau d& minh hoa :
C(r) +CO,(k) = 2CO(K) ; AH = 172 kJ
Xét cac hé can bang sau trong mét binh kin :
a) C(r) + H,0(k) == CO(k) + Hy(k) ; AH = 131 kJ
b) CO(k) + HyO(k) &= COy(k) + Ha(k) ; AH = -41 kJ
Céc can bang trén chuyén dich nhu thé nao khi bién ddi mét trong cac diéu kién sau ?
» Tang nhiét do.
* Thém luong hoi nuéc vao.
* Thém khi Hs vao.
» Téng 4p suét chung bang cach nén cho thé tich cla hé gidm xudng.
» Dung chat xuc tac.
Cho biét phan (ing thuan nghich sau : Hy(k) + I, (k) = 2HI (k)
N6éng dd cac chat Iic can bang & nhiét d6 430°C nhu sau :
[Ho] =[15] =0,107M ;  [HI] = 0,786M
Tinh héng s6 can bang K, clia phan (ing & 430°C.
Cho biét phan (mg sau : H,O(k) + CO(k) = Ha(k) + CO5(K)
& 700°C hing s& can biing K¢ = 1,873. Tinh néng d6 H,0 va CO & trang thai can béng,

biét rang hén hop ban ddu gém 0,300 mol H,O va 0,300 mol CO trong binh 10 it
d 700°C. '

Hang s6 can bang K. ctia phan (ng Hy(k) + Bro(k) = 2HBr (k) & 730°C Ia 2,18.108.

Cho 3,20 mol HBr vao trong binh phan (mg dung tich 12,0 lit & 730°C. Tinh néng dé
clia Hy, Br, va HBr & trang thai can bang.

lot bi phan huy bdi nhiét theo phan (g sau : I5(k) &= 2I(k)

3 727°C héing s8 can bing K, 1a 3,80.10-5. Cho 0,0456 mol I, vao trong binh 2,30 lit
& 727°C. Tinh néng dd |, va | & trang thai can bang.
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g'u.' liéee
cudC sONG O PO CAO

VA QUA TRINH SAN SINH RA HEMOGLOBIN

Qua trinh sinh |i bi &nh hudng béi diéu kién méi truomg. Sy thay déi dot ngot ve
dd cao c6 thé gay ra dau dau, budn ndn, mét méi va khé chiu. Day la triéu chimg
cta sy thiéu oxi trong cac mo.
S6ng & do cao vai tudn hodc vai thang sé dan dan vuot qua dugc chimg say do
cao va thich nghi dan vai néng dé oxi thap trong khong khi.
Su két hop oxi voi hemoglobin (Hb) trong mau duoc biéu dién mét cach don
gian nhu sau :
Hb + O, & HbO,

(Hemoglobin) (Oxihemoglobin)

HbO, dua oxi dén cac mé. Biéu thic cta hdng s6 can bdng la :

K = [1HbO,]

¢ = [HBIO,]
O do cao 3 km, ap sudt rieng phan ctia oxi vao khoang 0,14 atm so véi 0,2 atm
& ngang muc nudc bién. Theo nguyén Ii Lo Sa-to-li-&, nong do oxi gidm sé lam
cho can béng trén chuyén dich sang trai gay ra bénh thiéu oxi trong cac mé.
Hién tugng nay budc co thé nguoi phai san sinh ra nhiéu phan tr hemoglobin
hon va céan bang sé chuyén dich tir trdi qua phai, tao diéu kién cho viéc hinh
thanh oxihemoglobin. Viéc san sinh thém hemoglobin xdy ra tir tir. D€ dat dugc
cong sudt ban dau phai can t6i vai nam. Cac nghién ctu da chi rang, cac cu dan
s6ng lau & viing cao cé6 mic hemoglobin trong mau cao, déi khi cao hon 50%

so voi nhimg ngudi séng & ngang muyc nudc bién.
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