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Tom tit

Bai béo trinh bay két qua nghién citu burde dau vé
ham lwong cacbon vé co hoa tan (DIC) va danh
gid vé tai leong DIC trong méi trwong miede ving
cita séng Bach Pang (Hdi Phong). Trong nudc,
cachon ton tai duwéi hai dang chinh I1a cacbon vo
co va cacbon hitu co. C6 bon dang carbon co ban

DIC content in the water at the first survey points
ranged from 17.40 to 23.28mgC/I, the average
value was 21.76mgC/l; the second survey ranged
from 18.89 t022.85mgC / I, the average value was
21.57mgC/l; initially calculating of DIC
transportation in the water environment of the
Bach Dang estuary was 1189.56 tons C/day

(434190 tons Clyear).
Keywords: DIC, water environment, estuaries.

trong nuwéc bién: Cacbon vé co hoa tan
(Dissolved inorganic carbon, DIC), Cachon vd co
khéng tan (Particulate inorganic carbon, PIC),
Cacbon hitu co hoa tan (Dissolved organic
carbon, DOC), Cacbon hi#u co khéng tan
(Particulate organic carbon, POC). Trong mdi
truong bién, DIC ¢ ham leong 1on nhdt (98%
tong cac loai cacbon), déng vai tro chii dao trong
chu trinh carbon. Ham lwong DIC trong nudc tai
cdc diém khdo sat dot 1 nam 2019 dao dong tir
17,40 dén 23,28mgCl/l, gia tri trung binh dat
21,76mgC/l; dot 2 dao déng tir 18,89 dén
22,85mgCl/l, gia tri trung binh dat 21,57mgCl/I;
budc dau tinh toan tdi lwong DIC trong mdi
trwong nuwéc ving cwa sdng Bach Pang la
1189,56 tin C/ngay ~ 434190 tan C/ndm.

Tu khoa: DIC, méi truong nuoc, cira sdng.
Abstract

The article presents the results of initial research
on dissolved inorganic carbon (DIC) content and
evaluation of DIC transportation in the water
environment of the Bach Dang estuary (Hai
Phong). In water, carbon exists in two main
forms: inorganic carbon and organic carbon.
There are four basic forms of carbon in seawater:
Dissolved inorganic carbon (DIC), Particulate
inorganic carbon (PIC), Dissolved organic
carbon (DOC), Particulate organic carbon
(POC). In marine environments, DIC has the
largest content (98% of the total carbon). The

1. Mé dau

Carbon trong moi trudng bién ton tai dugi nhiéu
dang kh&c nhau, tir cac ion dac trung bdi trong luong
phan tir nho dén céc hat I6n lo leng trong cot nudc.
Tiéu chuan dugc sir dung dé phan biét cac dang
carbon trong nudc bién 1a sy phan chia thanh carbon
hitu co va vo co. Chung lan luot dugc chia theo tinh
chat, ngudn gbc va chic ning cua ching trong moi
truong, c6 bon dang carbon co ban trong nudc bién:
Cacbon v6 co hoa tan (Dissolved inorganic carbon,
DIC); Cacbon vd co khong tan (Particulate inorganic
carbon, PIC); Cacbon hitu co hoa tan (Dissolved
organic carbon, DOC); Cacbon hitu co khong tan
(Particulate organic carbon, POC).

Trong méi truong bién, DIC c¢6 ham lugng Ién
nhét (98% tong céc loai cacbon), dong vai tro chu
dao trong chu trinh carbon. DIC 1a ngudn carbon Ién
nhat trén toan cau (Emerson va Hedges 2008). DIC
t6n tai dudi ba dang chinh Ia ion bicacbonat (HCO3),
ion cachonat (CO3%) va khi CO,. Ty I¢ giira ba dang
nay c6 mdi quan hé mat thiét véi pH ciia nuée. Theo
c4c nghién cau truge ddy, ham lugng DIC trong
nuée c6 thé dugc tinh todn tir pH va do kiém téng
[3] hodc dwoc tinh bing tong tit ca cacbon vo co
dang hoa tan trong nudc: HCOjz', CO3%, COy, H,COs.

Nhiéu nghién ciu gan day cho ring ham luong
DIC trong nu6c ving cira song chu yéu 1a dang
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HCO3 (> 90% tdng cacbon vo co hoa tan) va do do,
ham lugng HCO3 ¢6 thé duoc coi nhu ham lwgng
DIC [4]. DIC trong nuéc bat nguon tir cac nguon tu
nhién bao gém su trao doi khi trong nuéc véi khi
quyén, hap thu CO, trong dat tir ho hap ré thyc vat,
phan hiy cac chit hiru co, hoa tan cac mudi khoang
cachonat hoic trao doi chat trong thuy vic... Ngudn
gdc va chu trinh ciia DIC ¢6 thé dugc xac dinh khi st
dung ddng vi cacbon 13C boi vi ddng vi nay duoc
kiém soat bai cac ngudn tw nhién [2], [5]. DIC la
thanh phan héa hoc co ban trong nuéc va rat nhay
cam véi cac yéu té moi truong, chiu tac dong cua
nhiéu yéu t6 nhu sy phong hoa da - dic diém dia
chat, Iuu lwgng nudc - luong mua, d6 cao twong doi
cta luu vuc va cac tac dong cua con nguoi.

O ving nudc bién tang mat, ham luong DIC dao
dong theo mua va khdng gian do sy chuyén héa va
hd héap cua sinh vat séng va van chuyén CO; qua mit
phan gi¢i nuéc/khi quyén. Ham lugng DIC trung
binh trong 16p nuéc mat dao dong tir 25 dén 27
mg/dm? d6i v6i nudc bién, tir 16 dén 18 mg/dm? dbi
v6i mot sb cira song c6 do man thip (Thomas va
Schneider 1999; Key et al. 2004). Theo nghién cau
cua Hellings L., F. Dehaire, S. Van Damme, W.
Baeyens (2001) vé ham lugng DIC trong nudc tai
vung cua sdng Scheldt trong 34 thang (1996-1999)
cho két qua ham luong DIC dao dong trong khoang
3300 dén 7100 pM, voi gia tri cao nhit vao mua
déng va thap nhat vao mua heé [3]. Tai Viét Nam, Lé
Thi Phuong Quynh va céng su (2016) da nghién cau
ham lwong DIC trong nuwdc sdng Hong trong giai
doan tir thang 1/2008 dén thang 4/2015. Két qua cho
thdy ham luong DIC trong nuéc séng Hong dao
dong trong khoang tir 9,1 dén 29,9 mgC/I, trung binh
dat 19,6 mgCl/I.

Van dé nghién ciru DIC & ving cira song ven
bién con rat han ché ¢ Viét Nam, dic biét vung bién
ven bd c6 nhiéu hoat dong phat trién theo dinh
hudng kinh té ven bién gy ra cac bién dong cho hé
sinh thai va moi truong ty nhién. Do hudng nghién
ctu nay ¢ kha ning ung dung rong rdi va co thé
phét trién sau hon, nén dé tai nghién ciru ham luong
DIC trong nudc ving cira song Bach Pang di duoc
trién khai voi muc tiéu (noi dung) nghién ctru 1a: Lya
chon phuong phép phén tich ham lugng DIC phu
hop v6i didu kién hién c6 va budc dau danh gia su
chuyén tai ham lugng DIC trong mdi trudng nudc
viing cira séng Bach Dang.
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2. Phuong phap nghién cau
2.1. Thei gian va pham vi nghién cau

Thai gian nghién ctu: thuc hién tir thang 3/2019
dén thang 12/2019. Thoi gian thu mau: thuc hién vao
2 dot: thang 7/2019 va thang 10/2019.

Dia diém nghién ctru: Ving cira séng Bach Dang
(thanh phé Hai Phong) c6 toa do dia ly: 106°37" -
107°00' E va 20°37' - 21°00" N véi dién tich trong 6
toa do 1.650 km?.

SO DO CAC TRAM KHAO SAT THU MAU
woe ToasroE

oesioE

0. 0ud wuOw

Q. Duong Kinh

Hinh 1. So dé vi tri nghién citu

2.2. Phwong phdp nghién ciru
Phwong phdp ldy mdu

Ldy miu theo huéng dan cua Thong tu
24/2017/TT-BTNMT (quy dinh ky thuat quan trac
moi truong) va TCVN 5998:1995 (huéng dan Iy
mau nudc bién).

Dung cu thu mau: LAy mau nuéc bang Niskin
Van Dorn Sampler thé tich 5 it.

Xir Iy so' bg va bao quan mau

Mau cacbon vé co hoa tan (DIC): Mau nudéc sau
khi ldy dugc bao quan lanh & nhiét do tir 1°C dén 5°C,
mau duoc phan tich ngay sau khi chuyén vé& phong
thi nghiém.

Phuong phdp phén tich cacbon vé co hoa tan (DIC)

Ham lugng DIC bang tong tat ca cacbon vo co
dang hoa tan trong nuéc: HCO3z, CO3%, CO,, HoCOs.
H,CO3 la mot axit khéng bén; bi phan hay ngay
thanh CO; va H,O theo phuong trinh phan ung:
H,COs = CO, + H,0.

— DIC =CO3” + HCO3 + CO;

Ham lugng DIC trong nudc vung cira song cha
yéu 1a dang HCO3 (> 90% téng cacbon vé co hoa
tan) va do d6, ham luong HCOs ¢6 thé dugc xem
nhu ham lugng DIC [4].

— DIC = [HCO5]

Xac dinh HCOs; théng qua viéc xac dinh do

kiém tong sb va do kiém phenolphatalein bang
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phuong phap dinh chuan d¢ axit - bazo véi chi thi
phenolphtalein va methyl cam (hoac chi thi hdn hop
bromresol luc+methyl d6) [1]. Chi thi phenolphtalein
s& ¢6 mau hong nhat trong mdi truong co ion
hydroxide va ion carbonate (pH > 8,3), dung dich tr&
nén khéng mau khi pH < 8,3. Chi thi methyl cam sé&
c6 mau vang trong dung dich kiém va chuyén sang
mau da cam do khi dung dich tr¢ thanh acid
(pH = 4,5). Chi thi hon hop bromocresol luc +
methyl d6 s& c6 mau xanh trong dung dich kiém va
chuyén sang mau hdng nhat khi dung dich tro thanh
acid (pH = 4,5).

Mt thudng nhay véi su quan sat chuyén tir mau
xanh sang mau hong nhat hon 1a quan sat chuyén tir
mau vang sang mau da cam. Vi vay, trong nghién
ctiru ndy tac gia sir dung chi thi hdn hop bromocresol
luc + methyl do dé chuan do xac dinh do kiém tong sé.

2.3. Phuwong phdp xir 1y sé ligu

- Sir dung phan mém Microsoft Excel dé tinh toan
va xir ly thong ké céc két qua nghién ciru. Tai luong
DIC (tdn C/nam) dugc tinh theo cac cong thirc sau:

Toe = lezels QCpic .1(;-%(3.24.60.60

Trong d6: Toic: Tai lugng DIC (tan C/nidm);

i = 1...365 s6 ngay trong 1 nam;

Q: Luu lugng nuéc (md/s);

Coic: Ham lugng DIC (mgCl/l);

1000: Chuyén dbi ham lwong DIC (mgC/l) sang
(mg/md);

24.60.60: Chuyén ddi luu luong nudc (md/s) sang
(m*/ngay);

10°%: Chuyén dbi tai lugng DIC (mg) sang (tin).

- Str dung phan mém Mapinfo Professional 11 dé
xay dung ban do phan bd DIC trong moi truong
nuéc ting mat ving cira song Bach Pang.

- S6 lidu phan tich DIC va mot s6 yéu t6 trong moi

truong nude (nhiét do, d6 mudi, pH) duoc ding phan
mém Excel dé phéan tich mdi lién hé va tac dong qua lai
gitra chung. Sau do6 tong hop 6 liéu v& 1én biéu do, dua
ra cc nhan xét va danh gid mot cach day du. Bai bao sir
dung phuong phap moé hinh hdi quy dé xdy dung
phuong trinh mé ta cac cac yéu td co kha ning anh
huong t¢i ham lugng DIC trong modi trudng nudc.
Phuong trinh hdi quy mét bién c¢6 dang tong quat:
Yy = B + B1Xy; hé sb xac dinh R?

Trong do.

Y la bién phu thugc (DIC), k bién doc lap X.

B hé so tur do, B 1a hé sb hoi quy riéng hay hé sd géc.

RZ h¢ sb xac dinh (hé s tuong quan), R? ¢6 gia
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trj tir 0 dén 1, 1a dai luong do lwdng mirc do phu hop
cuia ham héi quy.

Theo Iy thuyét toan hoc cia phwong phap mo
hinh hdi quy thi cach déanh gia méi lién hé tir hé s6
tuong quan nhu sau:

Bing 1. Danh gid méi lién hé tiv hé sé xdc dinh

TT R? Mirc danh gia
1 |0<R?*<0,3 Tuong quan & mirc do thap
2 |03<Rr?<05 T\uong quan ¢ muac trung
binh
3 | 0,5<R?<0,7 | Tuong quankha chat ché
4 |0,7<R?<0,9 | Tuong quan chit ch&
5 | 0,9<R?*<1 Twong quan rat chat ch&

3. Két qua va thao luan

3.1. Ham lwgng DIC trong méi trwong nwéc vung
cira s6ng Bach Pang

Ham lugng DIC trong nudc tai cac diém khao sat
dot 1 dao dong tir 17,40 dén 23,28mgCl/l, gié tri
trung binh dat 21,76mgC/l; gié tri I6n nhat phat hién
duoc tai diém thu mau BD 1, thap nhét tai diém thu
mau BP 9. Ham lugng DIC dot 2 dao dong tir 18,89
dén 22,85mgCl/l, gi tri trung binh dat 21,57mgCl/I;
gia tri 1on nhit phat hién duoc tai diém thu mau BD
5, thap nhét tai diém thu mau BD 9. Ham luong DIC
trung binh trong nudc ¢ dot khao sat 1 cao hon dot 2.
Ham luong DIC trung binh 2 dot dao dong tu 18,15
dén 22,94mgCl/l, gié tri trung binh dat 21,67mgCl/I;
gia tri 1on nhit phat hién duoc tai diém thu mau BD
1, thap nhat tai diém thu mau BD 9.

Bing 2. Ham lugng DIC (mgC/l) trong nwéc viing

civa song Bach Pang nim 2019

Dot
TT Tram 1/2019 Dot 2/2019
1 Bb1 23,28 22,60
2 Bb 2 22,32 21,96
3 Bb3 22,44 21,57
4 Bb 4 22,80 22,60
5 BD 5 22,92 22,85
6 BD 6 22,68 22,34
7 Bb 7 22,20 22,21
8 Bb 8 21,84 21,59
9 Bb 9 17,40 18,89
10 BD 10 21,69 20,80
11 Bb 11 17,98 19,38
12 Bb 12 22,91 22,09
13 Bb 13 22,39 22,03
14 | BBLT 21,78 21,11
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BAN DO PHAN BO HAM LUGNG DIC ( DOT 12019)
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Hinh 2. Ham luwgng DIC trong nwdétc vung
cika s6ng Bach Pang dot 1/2019

BAN DO PHAN BO HAM LUQNG DIC ( DQT 2/2019)
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Hinh 3. Ham lwgng DIC trong nwéc vung
civa s6ng Bach Ping dot 2/2019
Budc dau tinh todn tai lugng DIC trong moi
tredng nudc ving cira song Bach Pang 1a 1189,56
tan C/ngay ~ 434190 tin C/ndm (Bang 3).
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Bdng 3. Tdi lwong DIC trong méi truwong nwdéc vung
cia song Bach Ping

Tén
mAiu DIC Q bic bic
TT (tAn (tAn
| 3
(trong | (mgC/l) | (m3/s) Cingay) | Cindm)
24h)
1 9h 23,87
2 13h 23,04
3 17h 23,36
600 1189,56 | 434190
4 21h 21,89
5 1h 23,43
6 5h 22,09

3.2. Mt sé yéu té anh hwéng dén ham Iwong DIC
trong méi trwong nwéc ving cira song Bach Pang

M&bi tuong quan giita ham lugng DIC véi 2 thong
s6 pH va do mudi méi truong nudc ving cira sdng
Bach Ding trong 2 dot khao sat tir mirc “trung binh”
dén “rat chat ch&” c6 nghia 1a 2 thong s6 pH va do
mudbi c6 rat nhiéu méi lién hé véi ham luong DIC.

Mbi twong quan gitra ham lugng DIC véi nhiét
d6 méi truong nude trong 2 dot khao sat tor mic
“thép” dén “trung binh” c6 nghia 1 nhiét do co it
mébi lién hé voi ham lugng DIC.

Nong do ion H* khéng nhitng phu thugc vao su
dién ly ciia nuéc ma cha yéu phy thudc vao sy phan ly
cua cac ion COs?, HCO3, CO,. Thong thudng, ndng do
ion [H*] phu thuéc cha yéu vao ndéng do cua ion
bicachonat [HCOz7] theo quan hé ty 1¢ nghich. Nghia la,
khi nong d6 ciia ion HCO3 tang, dong nghia véi viéc
nong do ion H* bj giam, khi d6, pH ciia nudc s& ting va
nguoc lai. M6i quan hé cing ting giira pH va ion
bicachonat [HCO37] hodc DIC ciing dugc quan sét thay
d6i voi moi truong nudc ving cira song Bach Pang,
mic dU gia tri R? khdng lon.

Khi nhiét do ting tao diéu kién thuan lgi cho su
phan ly cua cac ion trong nude, dong thai cac phan
trng héa hoc trong nuéce dién ra manh hon. Khi nhiét
d6 tang, kha nang hoa tan cua khi CO; trong nudc
giam di, kha ning tao thanh H,CO; trong nudc ciing
it hon, do do, it tao thanh H*, dan dén pH cta nudc
tang va ham lugng DIC giam.
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Bdng 4. Nhigt dg, pH va dg muéi méi trwong nwéc ving cika song Bach Diang nim 2019

Dot 1/2019 Dot 2/2019
TT | Tram o Do mudi | Nhigt do - Do mudi Nhiét do
P (%) cc) P (%) Cc)
1 BD 1 7,93 1 30,1 8,14 12 29,4
2 BD 2 7,71 1 30,1 8,08 12 29,4
3 BD 3 7,73 1 30,1 8,06 10 29,3
4 BD 4 7,80 1 30,2 8,14 11 29,3
5 BD 5 7,92 1 30,2 8,15 15 29,8
6 BD 6 7,78 2 30,3 8,12 16 30,0
7 Bb 7 7,70 3 30,3 8,11 19 30,0
8 BD 8 7,69 5 30,4 8,07 22 30,3
9 BDb9 7,61 20 30,5 7,96 26 30,3
10 | BP 10 7,63 19 30,5 8,02 25 30,3
1 | BP11 7,62 20 30,4 8,01 23 30,4
12 | BP12 7,87 3 30,6 8,10 17 29,9
13 BD 13 7,71 10 30,6 8,09 19 29,8
14 BB LT 7,68 18 30,6 8,03 22 30,1
Bdng 5. Méi tiwong quan giiva ham lwong DIC véi pH va dp muéi méi trwong nwéc
viing cira séng Bach Pang
Dot 1/2019 Dot 2/2019
T ; Phuwon , o
T % | ke | tinhngi | panh gis | O | ge | Phuomgtriah gL g
tiéu tiéu hoi quy
quy
~11,004 | UONE quan =20,11x-140, | Tuong quan rt
1 |pH 0,49 i_70,397 0‘ muc trung | pH 0,91 23/6 chat ciéq
binh
bo y=0.171 Tuong quan | D9 y=-0,1622x Tuong quan kha
2l musi | 089 | & khachatchs | mui | 9% | +24.457 chat ché
+23,043 ' ’ :
Nhiét y=-3131 | Tuong quan | 0 y=-1,9367x | Tuong quan &
3 do 0.11 | 6x o mue do do 0.42 +79,44 mirc trung binh
: +116,8 | thap ; ’

Ghi cha: Tryuc tung 12 gia tri DIC, truc hoanh | cac yéu té dnh huong: nhiét do, pH, dé mudi.

4. Két luan

Ham lugng DIC trong nudc tai cac diém khao sat
dot 1 nam 2019 dao dong tir 17,40 dén 23,28 mgC/I,
gi4 tri trung binh dat 21,76mgC/l; gia tri lon nhat
phét hién duogc tai diém thu mau BD 1, thip nhat tai
diém thu mau BD 9; dot 2 dao dong tir 18,89 dén
22,85mgCl/l, gid tri trung binh dat 21,57mgCl/I; gi4 tri
I6n nhat phét hién duoc tai diém thu mau BD 5, thip
nhat tai diém thu mau BD 9. Ham luong DIC trung
binh trong nudc ¢ dot khao sat 1 cao hon dot 2. Ham
luong DIC trung binh 2 dot dao dong tir 18,15 dén
22,94mgCl/l, gid tri trung binh dat 21,67mgCl/I; gia tri

I6n nhat phét hién duoc tai diém thu mau BD 1, thip
nhit tai diém thu mau BD 9. Budc dau tinh toan tai
luong DIC trong méi trudng nudc vung cua sdng
Bach Ping la 1189,56 tin C/ngdy ~ 434190 tan
C/nam.
Lai cam on

Tap thé Tac gia xin bay to 16i cam on téi nhom
thuc hién dé tai: "Nghién ciru xdc dinh ham hrong
carbon (DIC, DOC, POC) va déanh gid budc dau vé
sw chuyén tdi trong moi trieong nuée ving cira séng
Bach Pang”, d hd trg tap thé Tac gia hoan thanh
ndi dung nghién ciru nay.
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