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Nghi0n criu trdm tich di1 ctia cic b6n nuic
n6i chung vd ciia cic ddm ph6 noi ri€ng li vi€c

l)m cAn thiet vi c6 f nghia thuc tien rat lon. Kei
quri nghiOn crlu trAm tich d6y khOng chi n6i len

cic dlc diem crla mOi truong ling dOng trAm

tich, lich su hinh thdnh vd ph1t trien cua hO ddm

ph6 md cdn li co sij khoa hoc khOng tho thicu

duoc trong quy hoach khai th6c, ph6t trien hop

li. H9 ddm ph6 Tam Giang - Cdu Hai ,c6 
dien

tich mlt nu6c l6n nhdt nudc ra (216 km'), dang

li tho manh rdt ldn crla tinh Thua Thien - Hu€ vd

khai th6c vA nuoi trdng thuy sin. Ddc biOt trong

nhing ndrm gdn day, diOn tich nuoi tr6ng thuy

sin ting lOn nhanh ch6ng nhung chrra dtroc quy

hoach nOn dd v) dang nAy sinh nhi€u van dd de

doa nghiOm trong dOi v6i mOi truong nuOi' gA1'

hau quti ldn doi vdi doi song kinh te x[ hoi.

Trudc tinh hinh d6, vi€c nghiOn cfiu dic di€m vd

su phAn bO trdm tich dAy' tro thinh yOu cdu cdp

b6ch vd khong the thi€u duoc trong quy hoach

vi ph6t tri€n vung ddt ngap nudc o hc ddm phl.
Vdi ket quri nghiOn cfiu chua nhidu, nhung hy

vong bdi bio s6 d6ng g6p phdn nh6 do giei

quydt c6c vdn dd to ldn md thuc t€ dang doi h6i.

1. Phuong phip nghi€n ctiu vi co'sd tii li€u

Dd tidn hinh nghicn criu trdm tich dAy, chirng

toi chon mang ludi dtem nghien cuu phAn bo theo

ba chidu trong khOng gian. Mang ludi dicm kh6o

s6t phAn bO theo hO thOng mdt cdt ngang vdr cic
oc ph6, g6m I I mlt c6t vji 45

o Cn todn b6 di€n tich cua h0

D su bien dcji theo chidu thing
dirng, tai m6i didm ctia mang luoi khdo s6t d[ chon,

chfing tdi tich hdnh khtio sit ldy mAu o c6c do sAu :

0-0.2 m, O,'7 -0,9 m, I,3- 1 ,5 m kd tu bd mat d6y. Su

dung thuydn m6y, m6y CPS dinh vi theo nguyOn
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tic dinh rire tirh-::-rr i--:H i:-.;:. :h;r tinh.

cic rhiii t'r l.,r mi::::ir:'l ::.i-.- i::::: i-'::n nghiin

cuu nst-]i tr.ri. Kai dur di. ki:r i: 15 lc- n.i.ii dot

thu duoc l50 miu rrim ri.-h Jil . C!; ri:l: :r3rn tich

duoc bao quan theo tiiu chuiL:r \-iet \"r::- r:ru d6

tiOn hinh gia cong vi gui di ph:in r:ch ihet- clc r€u

cdu kh6c nhau. Tai m6i diem lil :niu rieh hinh

x6c dinh pH cria trdm tich bang mi1 ,J6 pH hurg

WTW hicu pH 320 vdi dien cuc thu) rinh co do

chinh x6c 0,01 do pH. Mdu trdm tich duoc hoa tan

trong dung dich KCI ndng do lN voi tv li l: I theo

phuong ph6p nghiOn criu trdm tich rimg n-sap min.
PhAn tich thinh phdn hat, xAy dung duong cong

tich lly, xic dinh cic dlc tinh cria trdm tich tai

phdng thi nghiOm Dia chdt vi Dia co hoc cua

truong dai hoc Khoa hoc HuO, do cic c'an b0 giang

day (vi ld th)nh viOn cua du 6n dAm ph6 Vict -

Phlp) thuc hiOn. PhAn tich thanh phAn kholng vAt

nang vi dO mdi mon bang kinh hien vi tai phong

thi nghiOm Dia chdt - dai hoc Khoa hoc Hu€.

C6c so li€u thu duoc tu khio s6t vi phAn tich

duo. c xu lj' bang cic phuong phip vd phdn mdm

thich hqp, tcing hop, xa1' dung bdn do. khai quAt

h6a c1c tii li€u theo cic muc dich kh6c nhau. COng

vi€c nghiOn cuu duoc ti€n hAnh dua trOn co so thuc

hiOn du 6n ddm ph6 Vict - Ph6p, Dd ln NghiOn cuu

c6c giitt phAp tcing hop rjn dinh c6Lc cua bich o
Thua Thi0n - Hue crja 86 Khoa hoc COng nghc vI
M0i truong.

Dd tiOn theo d5i, chirng tdi dDng c6c thuat ngti

chi trdm tich irng vdi cic do sau nhu : trdm tich

dey dd, chi trAm tich d6y o do sau tu 0 m deh 1,5 m

tinh tu bd mat d6y : tr6m tich tdng mat chi trAm

tich 6 do sau tu 0 m dch 0,20 m ; trdm tfch tdng

giTa chi trdm tich o do sau tu 0,80 m d€h 0.90 m ;

trdm tich tdng duoichi trdm tich o do sau tu I .40 m

dcn 1,50 m tinh tu bd mat dAY.



2. K€t qui nghi€n cia

a) Thdnh phdn dQ hat vd cdc loai trdm tich

Dua vdo kOt quri phan tich thinh phdn hat ciia

hon 500 m6u trdm tich theo tiOu chuAn Viet Nam,

trdm tich d6y ciia h€ ddm ph6 Tam Giang - Cdu

Hai duoc phan chia ra lim 5 loai nhu sau :

+ Cat lon - c6t trung: c6t l6n - c6t trung thuong
g+p c6 mdu vdng nhat, ving nAu. Thinh phdn chii
ydu gdm cit l6n - c6t trung chiOm 35 -'70Vo, c|t
nh6 vd bot chiem 20 - 40vo. Gia ri Md x6c dinh
duo. c thay ddi tu 0,25 ddn 0,52 mm ( trung binh li
0,38mm), do chon loc tdt vdi gi6 tri So thay drii til
1,3 - 1,5. Chfing thudng phan bd d ven bd ddm

ph6, cttc cria bidn, cua sOng, cic bdi bdi.

+ Cdt nh6: cdt nh6 thuong C4p c6 mdu vdng

nAu, mdu x6m, mdu den, x6m luc. Thinh phAn chri
yeu gdm 40 - 50Vo c6t nhd. 2O -4oo/o ld bOt lon, cet

l6n c6t rrung vi bor nh6 6 mfc l0 - 30vo. Gia fti
Md x6c dinh duo.c thay ddi tu 0,12 ddn 0,32 mm,
trung binh 6 tdng mat.le 0,21mm, tdng gifra ld
0,167mm. C6 d0 chon loc kh6 trit vdi gi6 tri So

thay dtli thudng tU 1,3 - 1,8 (c6 bict c6 thd gap 2,2
- 2,5). Ch(rng ph6n b0 trong ddm ph6 thudng 6
nhfng noi c6 dO sAu nh6, c6 dOng luc manh nhu
cilcb'ai tri€u vi ldng lach.

+ B1t lan : trdm tich bot thuong gap c6 mdu

x6m den, den, nAu, x6m ving, xanh luc. Thinh
phdn chri ydu gdm bot ldn chiOm 35 - 55 o/o,cAt nh6
thudng chfia 17 - 28Vo, khi hnm luong c5r l6n c6

thd goi le bot cet, b6t nh6 2O - 40Vo. Gia tri Md
x6c dinh duoc thay ddi tn 0,05 - 0,08 mm, c6 mat 6
cri 3 tdng v6i gi6 tri Md trung binh nhu sau: tdng

mdt vd tdng gifra ld 0,069mm, tdng dudi ld 0,066
mm. Gi6 tri So trung binh ld 1,95 thay deii trong
khoing 1,3 - 3,0 (co l(rc C4p ldn hon). Bot lon
thudng c6 dO chon loc trung binh dOn k6m. Trdm

tich bOt thudng phan bd 6 do sau nh6 hon 1,5-2 m.

+ BOt nh6: b6t nh6 thudng g?p c6 mdu xim
den, x6m xanh, xanh, xanh den. Thanh phdn chii
ycu gdm bot nh6 chidm25 - 45 Vo, bOt l6n chi0m

15 - 40 o/o, set chi€m l0 - 30 o/o.T\udng thinh phAn

chri ydu xdp xi nhau nOn tiy vdo thdnh phdn c6 thti
goi ld bOt ldn, bot nh6 hay bot s6t. C6c drc trung
co hoc ciia trAm tich x6c dinh duoc 6 Odng,1. Nhu
vly, b6t nhd c6 dO chon loc k6m ve thudng phan

bd trong dAm ph6 6 do sau l,l - 2,5 m

+ S6f : s6t rdt it glp, chi tha/y phan bd trong
diOn tich hep 6 gifa dAm CAu Hai, c6 mdu xanh luc,

Bdng I . G6c tlic truhg Md vA So cria trdm tich bgt nh6

Ddm ph6 Md (mm) So

Tam Giang -

rr,olio!3,orr, 
3't (t'e - 4;2)

to'o,o,iloo1ogi 
4's (3'2 - s'7)

Thiiy Tfr

I

CAu Hai

x6m xanh, x6m den. Thinh phAn chri yOu gdnr c6

s6t chidm 30 - 45 o/o (itkhi lOn dOn 6O o/o), b6t nh6

chidm 25 -4l%o,b6t ldn chidm l0 - 32 a/o ; phdn b6
6 phAn sAu nhdt cria ddnr Cdu Hai. C6c ddc trung
co hoc c6 Md trung binh le 0,008 mm, (c6c mdu

thay deii trong khodng 0,006 - 0,009 mm), So trung
binh ld 6,4 (trong c6c mAu thay deii trong khoing
6,2 - 6,5) c6 d0 chon loc k6rn vd rdt k6m.

Qua d6 thdy s6t bOt (vd s6t) 6 ddm Cdu Hai
thuong c6 d0 hat nh6 hon vd d0 chon loc c6 phdn

tdt hon so vdi bOt vi s6t 6 c6c ddm ph6 khlc.

b) Thdnh phdn khodng vdt cfia trdm tich

Kct quri phan tich thdnh phdn kho6ng vat vi
x6c dinh d0 mAi trdn ciia thach anh cho thdy : hdm

luong trung binh ciia kho6ng vat o phdn hat > 0,1

mm gdm chri ycu li thach zLnh chiOm hlm luong tu

68-80 Vo so hat, trong d6 him luong th4ch anh cao

nhdt o dim CAu Hai vd thdp nhdt o Tam Giang.

Thinh phAn minh v6 thay drii kh6c nhau trong
cic ddm ph6 (tir 3 den7 Vo s6hat), cao nhdt 6 ph6

Tam Giang vd thdp nhdt 6 ddm CAu Hai.

Hdm luong c6c khoing vat neng fiong phdn hat

> 0,lmm 6 mfrc tri < la/o, g'ap nhidu hdn trong trdm
tich o ddm Cdu Hai, nhdt h 6 Tu Hidn dat ddn 2Vo.

Do mii mdn ciia thach anh tdt nhdt 6 dAm

Thiiy Tir sau d6 ddn Tam Giang vd Cdu Hai.

c) Khodng vdt ndng trong trdm t[ch

Thinh phAn kho6ng vAt nang trong pht'n nang

ciia trAm tich (bdng 2) cho thdy ffing hdm luong
kho6ng vat ning trung binh trong trAm tich tdng

mat o hO ddm ph6 ld 0,216 o/o,l<hoang dao d6ng

hdm luong ciia ch6ng trong trAm tich kh6 rOng tu

0,024 dcn 0,795 Vo. Th)nh phdn khodng vAt ndng

chinh gdm manhetit (v) c6c oxyt sit) 10,41 o/o vit
c6c kho6ng v4t cdn lai chicm 29,59 a/o trong d6 :

inmenit (82,2 o/o), zircon (7,33 o/o), tuamalin (2,0

7o), casiterit (5,8 o/o), rutin (0,8 I a/o),ctac khodng vAt

khhc (1,7 ok).
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Bring 2 Ham ludng c5c kho6ng v?t ning trong tr6m tictr vi trong ptin ning

Ox1'1 ti1
(tu rnanh)
(o/o) trong
TKVN*

CAc KV
con lai (o/o)

trong
TKVN*

Tr6'm tich ti sdng Huong

sHol 0,154 99'03 0'07

sH02 0,099 91,41 2'53

Trung binh 0,121 98'25 l '30

Trint tich ri'cua T-hu1n An vi dinr phi
HZ03 0,795 95'i5 4'85

HZO5 0,188 99,46 0'54

HZOT 0,024 76,16 23,24

HZO} 0,091 t0,21 89,13

Trung binh 0,215 70'41 29'59

Tr6'nt tich ticic cdn bai cit ven dim phi

Tring KV
SO hiOu mAu nang (o/c)

trong mau
Irrrnenit Zircon tuilt- C:r.iterit Rutin Khoing

vit khlc

4.0 - 12,0
94.0

2.0 - 83.0

3.2 0.65
2,2 0,2 3,6

13,2 1,8 I,6
4.6 0,6 1,6

5,8 0,81 1,1

2.6 0,6 3,2

9,0 1,6

2,8 0,6 5,0

I t,4 2,8 0.1

?..4 - 3,4

7,2 1.0 0,4

6,5 0.41 l, I

5 ,99 I ,01 I ,89

HZO4
HZO6
HZOS
HZlO
HZIl
HZ12
HZI3

Trung binh

1.0 2.0
)5
4.15 1.0

8,3 1,4

6,2 2,4

1,4 t,4
1,4 2,8

1.33 2,0

9,0 2,6
t2,2 1,26

i4,8 2,8

r 2.8 0,6
16.4 3.0

14.0 1.2

5 1,1 2.6
18.5 2.0

l5,0
?5
a?5

86,5
85,0
14,4
83,0
82,2

82,2
15,6
15.6
71.8
74.6
'76 )
75,8
75,8

0,083 t2,20 87,80

0.034 89.28 t0-12

0. r 19 11 .44 82.56

0.040 l8.l I 81.89

0.13 | 81 .42 12'58

0,035 39,10 60'90

0,043 45,92 54,08

0,069 44,21 55,19

* TKVN - tOng kho6ng vat nlng

PhAn tich c6c khodng vat nang vi nhfng dac

diem tiOu hinh cua chfing cho thdy 6 vung cua bi€n

vi ven bo dong - bic ctja h0 ddm phl, vat liOu b6i

tich c6 kich thuoc l6n hon 0,1 mm c6 quan h0

ngu6n geic mat thidt vdi trdm tich tao d€ cAt chdn

ngodi vi rdt kh6c bi€t v6i trdm tich do sOng Huong

chuyen dOh.

Trong trAm tich d6y o hc ddnr ph6, clc khoing

vAt ning thudng Gp trung cao 6 c6c vung cua bien'

Ty so F/TA = 0,2 - 0,3, Hocblen(H)@roxen =

2,\ - 2,3 trong trdm tich.

ct) N gu6n cuttg cdp vdt li€tL trdnt tich

Lich sri hinh thinh vd ti€n h6a cua hO ddrn

ph6 Tam Giang - CAu Hai ld ket quri ciia quA

irinh tuong t6c gifa luc dia v) bien' Voi bon don

vi cdu trric cua hc ddm ph1, vuc nudc Tam

Ciang - CAu Hai luOn nhAn m6t ngudn vAt liOu

trdm-tich d6ng kd tu c6c ngudn kh6c nhau : tu
c6c sOng, bien, c6c cdn bdi thuOc bo sau, cAc d0

c6t ch6n ngodi... dei vio. Bang phuong ph6p thu

mAu qua &c bdy trAm tich ctac t6c giri da xlc

dinh vd tinh toan duoc luong b6i tich vAn chuyen
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vio hO ddm ph6 theo clc nguOn khic nhau (bcirtg

3vd4)'.

Kct quti tinh toan luong bun cAt chuych qua

c6c cua bien cho thf,y trong 8 th6ng mua khO

kh6i luong vAt li€u dua vdo ddm phl le 3l'440

tdn, trong 4 thAng mua mua luong vAt licu dua ra

bien li Z1S.rcO tan. Luong vat li€u can bang dua

ra bion ld 291 .120 tdn.

Tu nhtng d6n liOu nOu trOn, c6 thc udc 
-tinh

khOi luong (tdn/nam) vAt licu tham gia ling dong

trim tish trorrg h0 dAm Phl nhu sau :

VXt liOu tu sOng

VAt liOu tu bien

- Vat lieu tu cdn bai chung cluanh 558'000

- VAt li0u dua ra bidn qua clc cua 329'000

Tring b6i tich dua v)o l '209'000

Teing boi tich dua ra 329'000

Teine bdi tich trong he ddm phl 880'000

Quy drii ra thd tich duoc khoing 585-000

bdi tich. Nhu vay tdc d0 b6i lang o hc ddm

vA cic cua sdng khoing 2.5 - 3'0 mm/nim'

620.000

31.000

-lm
pha



So s6nh di€n tich phAn bd ciia c6c loai ngu6n gdc ti c6c cdnbdi, bot ve s6t chri
trdm tich 6 tdng met, su phAn bd kho6ng y6l c6 ngudn gOc tD c6c sOng dd vdo th6ng
vAt ndng v6i cdc ngudn cung cdp vAt liOu qua hO thdng kOnh rach nh6 vi ddng chdy
trdm tich cho thdy c6t vd b6t ldn chii yeu c6 tam thdi.

Bdng 3. Ludng bin c5t do c5c s6ng dd vAo h6 ddm ph5 Tam Giang - Cdu Hai hing nim (tAh)

(Nguy6n Chu Hdi vdnnk, 1995)

STT TOn song Dang lo lung Dang di d6y Tting c6ng Chicm tile (Eo)

I Td Trach
2 Hfru Trach
3Bd
4 0 t-au
5 Trudi
6 NOng
7 Cdu Hai

TOng cOng

r58,445
rr8,494
r42,685
54,495
22,900
tt,245
8,505

516,169

3l,689
23,688
28,539
10,899
4,580
2,249
l,701

103,345

t90,t34
r42,182
n|,224
65,394
27,480
13,494
10,206

620.n4

30,66
22,93
27,61
10,54
4,43
2,t8
l,65

100,00

r4ia
Cdn bai o tieu vins i" -'-- -"o kho

Mia Tring
mua cQng

Bdng 4. Ludng bin c6t tr] c6c cdn bii drra vio
h9 da-m ph5 Tam Giang - Cdu Hai hing nim (t6'n)

+ Phdn bd trdm tich theo chi6u thtng dtng

KCt quri khio s6t trdm tich 6 ba tdng 0 - 0,2 m,
0,8 - 9 m vd 1,4 - 1,5 m tait{tcitcic didm nghi€n

cfru vd xii l!' kdt quri phln tich thinh phdn hat ciia
500 mdu trdm tich dd thu duo. c cdc ddc trung co
hoc ciia trdm tich (bdng 5).

Tt nghiOn cfu su ph6n bd trdm tich trong c6c

ddm ph6 rut ra nh0n x6t sau : su phAn bd trdm tich
theo chidu thing tlung c6 su bien ddi vd thann
phdn h4t do thay ddi mOi trudng l6ng dong trdm

tich, dic tnrng ti trOn xudng dudi dO hat thay ddi :

min - tho - min, duoc ph6t hi€n trong 75 Vo s6 phdu

dicn khrio s6t vd 65 Vo s6 loai ph6u diOn dd phan

chia(hinh 1).

rfr luAN

l. TrAm tich d6y cria h€ ddm ph6 Tam Giang -

Cdu Hai gdm 5 loai (bing 6).

2.Trlm tich ciia hc ddm ph6 Tam Giang - Cdu

Hai lSng dong ph4n di d0 h4t theo d0 sAu d6y ddm,
b cic crra bidn cria song qu6 trinh l6ng dong chiu
inh huong c&a ctac ydu td dong luc mOi trudng nOn

trdm tich c6 d0 hat th6 hdn.

3. Ngu6n cung cdp vAt liOu trdm tich chii ydu tt
c6c sOng vd ti c6c cdn bdi ven h€ ddm ph6, trong
d6 thdnh phdn c6t chii ycu do c6c cdn bdi cung
cdp. Toc do bdi ldp trong hO dAm ph6 khoring 2,5

dch 3,0 mm/ndm.

Bic ph6 Tam Giang 20,000
Nam ph6 Tam Giang 45,000
B6c ddm Thiiy T6 25,000
Nam ddm Thiiy Tt 50,000
Ddm Cdu Hai 75,000

Tdng cong 215,fif0

32,000
76,000
42,000
83,000
r 10,000
343,(n0

52,000
121,000
67,000
133,000
185,000
558,(n0

e) Phdn bd cfia trdnt tich ddy

+ SU phdn bd theo di6n : nr nhfrng nghien cfu
tr€n, ch0ng tOi xAy dtmg so dd phAn bd trdm tich
tdng mit 6 trc ddm ph6 Tam Giang - Cdu Hai, kdt
quri cho thdy sr,r phan bd trdm tich thd hicn 16 quy
luAt phdn di dO h4t theo d0 sAu ciia d6y ddm :

6 t* cA c6c ddm ph6 thuong d0 sAu ndn d6y
ddm cdng tang thi dO hat ciia trdm tich tdng mat
cing giim vi nguoc lai.

O c6c bdi tridu, cua bidn, ven bd dAm ph6, ciia
sOng dd vdo ddm ph6 thuong phan bd c6c trdm tich
c6 d0 hat th6 hon vi thudng g4p ld cilt l6n, cht
trung vd c6t nh6. 6 nhfrng noi niy su phu thu0c
gifta dO hat vdo dO sAu thd hi0n ydu, thAm chi
khong thd hi€n. Su phan bd trdm tich 6 day chiu
rintr huong rdt lon clac6c ydu td thiiy dong luc .

Trdm tich 6 ddm Cdu Hai thudng c6 do hat min
hon so v6i trdm tich 6 c6c ddm phd kh6c.
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Bdng 5. Dic trung co h9c cria cec b?affiq den

TOn trdm tich

Cet lon - c6t trung

Bd d.iy
trung binh

(cm)

PiSa di€n I
60

Thrinh phAn har trngbinfi (%)

56r qq 9S Gr clot--- ilo I&r nhd L_Tr

Md
(mm) So

150
r5,0 34.2 43.8 0,38
_. ..'.:._. "-:"_ (0_.2s _ 0J2) m1,3 - 1,5

22,7 46,1 26,6 0,t8C6t nh6 90
r,4 - 1,7

C6t nh6
Phiu di6n 2

70
r50 l1/-- L'r 1L1'1 - ,o.ffio, r.z r,z

lt7 /:.16 )a.7 0,069BOt ldn

Phdu di6n 3
Bot lon

C6t nh6 65 150

?:3,3 42,4 t7.7 o.ot3 z.sl
-fl28.:_U6_)

--Q*lD g,|n-t-tr.111
2t.0 47 O lq | 0,064 239

tt,7 40,6 28,7

Bot lcrn

Bot lon
Phdu di€n 4
35 26,0 29,1 44.6 0,066 3,18

Car nho 55 r50 BN BL CN
-(q:-011-.-q088l-.-q088) (1.3 4,86)

0.1 93 I,,80t6'o 3s,o 47.6 __ __(e_1-1_-:-Q,i?) g,\J'- ?es)

2t,o 47,0 t9,l
- 0.08) (1,22 - 2,18

Bot nh6 325 38,0 20,r

B0r nh6
Phda di€n 5

45 25,0 36,8 30,5

BOt ldn 45 150 28,0 14,5 43,5

..(0_.,922..:.9,07,."s')...Q:23.:"...1..J.?).
0,072 252

Q,-o -8-) ,(1,11----1",11_)
3,98

0,045 3,99
2,43 - 4.59

0,M6

43,0 19,5 33J
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SUMMARY

Some particulars and distribution of the top sediment
in Tam Giang - Cau Hai lagoon system

With rich data sysiem obtained by Vietnam -
French lagoon project, we present fundamental
particulars of the top sediment in Tam Giang - Cau
Hai lagoon system. We have distinguished the top
sediment into 5 categories and their distribution.
We present source of materials for a sediment
lagoon system with speed 2.5 - 3.0 mm/year. 
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3. Ngu6n cung cdp vat li€u trdm tich chii yOu li
ti cic song vi tii c6c c6n bdi ven ho ddm ph6,

trong d6 thdnh phdn c6t chfr yOu li do c6c cdn bdi

cung cdp. Toc do b6i ldp trong h€ ddm pha khoring
2.5 d€n 3,0 mm/nam.

4. Tt b€ mgt day ddn 1,5 m, trdm tich ciia hO

ddm phi Tam Giang - Cdu Hai c6 d0 hat bieh ddi
theo quy luAt min - tho - min, thd hiOn 16 su biOn

deji didu ki0n cria mOi trudng l6ng dOng.
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