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Abstract: Among the ecosystem services provided by mangrove forests, there are environmental
cleaning services based on their ability to adsorb and accumulate pollutants in sediment layers as
well as adsorbtion and sequestration by forest plants. In order to estimate the ability of mangrove
forests to remove nitrogen (N) and phosphorus (P) from shrimp wastewater in Kim Son district,
Ninh Binh province, this study conducted some laboratory analyses to confirm the NH4* and PO*
adsorption capacity of soil and estimated the monetary value of the mangrove forests based on the
emission coeficients from the farming of black tiger shrimp, white leg shrimp and the biomass
incorporation coeficients of N and P by mangrove forests. Based on the amount of wastewater
generated and corresponding content of N and P to be treated, the monetary values derived from the
N and P removal capacity of the mangrove forests in Kim Son district are estimated using the cost
of similar treatment investment provided by other service providers. According to calculations, the
amount pollutant load from shrimp farming in the coastal area of Kim Son district in 2023 is
36,953,064 kg of N, 7,550,382 kg of P and 4,576,894.86 m® of wastewater. The estimated results
for 719 hectares of mangrove forests in Kim Son district in 2023 show that this area of the forests is
fully capable of removing 100% of N and P found in wastewater discharged from shrimp farming
activities. The value of environmental cleaning services through the ability to sequester N and P in
shrimp farming wastewater of Kim Son mangrove forest is equivalent to about 16,019 billion
VND/year.

Keywords: nitrogen cleaning ability, phosphorus cleaning ability, mangrove forests, aquaculture,
Kim Son.
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Panh gia kha ning xir Iy nito, phot pho phét sinh tur
hoat dong nudi tdm ven bién cua rng ngap man o
huyén Kim Son, tinh Ninh Binh

Nguyén Thi Thu Ha>*, Luu Thé Anh2, Tran Thi Tuyét Thu?, Lé Nhat Hal

ITru’dng Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Ngi,
334 NguyéNn Trai, Thanh Xuan, Ha Noi, Viét Nam
*Vién Tai nguyén va Méi trwong, Pai hoc Quéc gia Ha Néi,
19 Lé Thanh Téng, Hoan Kiém, Ha Néi, Viét Nam

Nhan ngay 10 thang 11 ndm 2024
Chinh stra ngay 24 thang 02 nam 2025; Chap nhéan dang ngay 15 thang 5 nim 2025

Tém tat: Trong s6 cac dich vu hé sinh thai cua rirng ngap min cung cap, c¢d dich vu xir ly cac chat
6 nhiém nho vao kha nang hap phu va tich lity cac chat 6 nhiém trong cac tang dat duoc ling dong
tram tich, cling nhu hip thu va ¢ lap boi thuc vat ngap man. Bé xac dinh duoc kha nang xir 1y nito
(N) va phét pho (P) trong nudéce thai nudi tdm cua hé sinh thai rimg ngap man & huyén Kim Son, tinh
Ninh Binh, nghién ctru nay da thuc hién mot s6 thi nghiém danh gia kha nang hap phu NH,* va PO
cua dat va udc lugng gid tri tién té bang viéc ké thira cac hé sé phét thai tir hoat dong nudi tom su,
tém thé chan tring va hé sé ¢d lap N, P cua rirng ngap man dé hinh thanh sinh khéi. Trén co s&
lwong nudc thai phat sinh va ham lwong twong tng cua N, P can xtt 1y, uéc lugng dugc gia tri xt ly
N, P cua hé sinh théi rirng ngap man Kim Son dwa trén chi phi can dau tu xir Iy do mot s6 nha cung
cap dich vu. Theo két qua wdc tinh, lugng nudc thai nudi tom phat sinh nam 2023 1a 4.576.894,86
m?3; thai lugng cé4c chit 6 nhiém chinh twong wng khoang 36.953,064 kg N va 7.550,382 kg P. Vi
dién tich rirg ngap man nam 2023 1 719 ha, hoan toan c¢6 thé xir Iy 100% luong N va P trong nudc
thai nubi tdm thai ra. Gié tri dich vu lam sach méi trudng théng qua kha ning hap phu N, P trong
nudce thai nudi tém cua ring ngap man Kim Son quy dbi khoang 16,019 ty dong/nam.

Tir khéa: Kha ning xir 1y nito, kha ning xir ly phdtpho, rirng ngap mén, nudce thai nudi tom, Kim Son.

1. Mé dau

Trong nhimg thap ky qua, nghé nudi tom
nuée lo di duoc phat trién manh va dong gop
chu yéu vao san luong thuy san nudi trén thé
gidi. Cac nude cb san lugng tom nudi dan dau la
Trung Quéc, Thai Lan, Indonesia. Nghé nudi
tom ¢ Viét Nam thyc sy phat trién manh tir cudi
nhitng ndm 1990, cing v&i viée chuyén doi hang
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loat dét rimg ngap min sang nudi tom. Dén nay,
tom nudi da trd thanh hang hoa trong diém cua
linh vyc nudi trong thity san va nganh nong
nghiép nudc ta, dong gép quan trong cho nén
kinh t& dat nu6c va cic dia phuong ven bién.
Cung véi ca, tdom la mdt trong hai loai thily san
nam trong Chién luge phat trién nudi trong thity
san cua Viét Nam. Trudc nam 2010, t6m su la
dbi trong nudi chinh; sau d6 bi giam ca dién tich
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va san lugng, dugc thay bang tom thé chan trang.
Viét Nam da phat trién nudi tom thé chan tring
nhu giai phap thay thé than thién moi truong so
v6i tom su [1], nho viée sir dung tlet ki€m nudc,

ty 1€ chuyen doi thirc 4 an thap, ty 1¢ séng cao, chu
ky nudi ngin, nang suat cao hon. Nam 2023, dién
tich nuéi tom nudc lg nude ta khoang 737.000
ha; trong d6 dién tich nu6i tom thé chan tring chi
chiém 15,6%, nhung san luong chiém 75,5%
tong san luong tdm nudi nudce 1o [2].

Nghé nuéi tom phat trién manh di mang lai
gié tri kinh té 16n, ting thu nhap va lam giau cho
nguoi nuodi. Tuy nhién, linh vyc nudi tom & Viét
Nam dang ding trudc nhirng thach thirc 16n do
bénh dich. Nguyén nhan chinh do nudc thai nuoéi
t6m x4 thai truc tiép ra moi trudng khong qua xir
Iy hodc xtr 1y khong dam bao yéu cau, gy 6
nhiém moi truong, nhét 12 tai cac khu vuc nudi
tom cong nghi¢p thdm canh cao. Dic trung co
ban ciia nudc thai nudi tom 1a chia nhiéu cac
chat dinh dudng (nhu N, P), chat hitu co va chat
ran lo ling, nén tiém an ru1 1o suy glam ndng do
6xy va phu dudng ngudn nudc tiép nhén [1].
Ddng thoi, lugng 16m bun thai trongcac ao nudi
tom chura thie an du thira, phan tom, xac tao
chét, du Iugng khang sinh,... O diéu kién thiéu
oxy & day ao tom, viéc phan hiy ky khi chat hitu
co cta vi sinh vat dién ra manh, tao ra cac khi
doc nhu NHs, H,S, CHa,... Pay chinh 1a cac tac
nhan gy ra 6 nhiém mdi truong, phat thai khi
nha kinh tir hoat dong nudi tom.

Luong 16n N va P trong thtc an khong duoc
tom hap thu hét ma thai ra méi truong, 1én dén
63-78% ddi voi N va 76-80% dbi vai P [2, 3].
Kha nang tiéu thy, tich lity N va P tir thirc an nu6i
t6m trong cac ao nudi tom thé chan tring & Thira
Thién Hué twong tmg 1a 30% va 9%. Khoang
70% lugng N trong thirc in khong dugc tom hap
thy ma thai ra moi trudng (trong nudc chiém
54%, trong bun 11%, that thoat 5%). Lugng P
thai ra moi trudng nudc la 20% va trong bun day
12 40%; lwong P that thoat chiém 31% tong P dau
vao [4]. Véi hé s thire an ciia tom thé chén tring
& Viét Nam trung binh 1,3-1,4; ¢6 nghia la mot
lwong 16n chit thai tich tu trong day ao nudi tom
tu thirc an du thura [5].

H¢ sinh thai rung ngdp man dugc vi nhu
“qud thdn” cta cac vung ctra song nhiét ddi va
can nhiét d6i, vi kha nang hap phu va c6 dinh vat
chat ¢ trong dit ring (trong d6 co cac dinh
dudng) hodc lam ngudn dinh dudng trong chudi
thirc an khi chung dugc h?ip thu, chuyén hoa va
tich ldiy trong 1é, 14, canh, than cua thuc vat ngap
man. Rung ngdp man doéng vai trd nhu mot “nha
méy” xir Iy hiéu qua cac chat 6 nhidm va cai thién
chat lwong nudc [6]. Rung ngdp min tir 1au da
dugc str dung dé xir 1y nudce thai & cac nudce nhiét
d6i, nhat 1a xir Iy nudc thai chin nudi, xir 1y cac
chét 6 nhidm nhu N va P [7]. Pbi v6i nude thai
phat sinh ttr 01 ha nu6i tom tham canh, can 21,7
ha rimg ngap min dé hap thu hét lugng P phat
sinh va can 7,2 ha rimg ngap man dé xir Iy hét
lwong N phat sinh. Dbi véi nude thai cia 01 ha
nudi tom ban thim canh, can 2,4 ha rimg ngap
mian dé xir Iy N va 2,8 ha dé xir Iy P [7]. Bén
canh chirc nang phong hg, rimg ngdp man con la
bé tich ty va luu trit cac-bon nham giam phat thai
[8]. Mic du, c¢6 vai trd to 16n ddi véi kinh té va
sinh thai, nhung dién tich rirng ngap man trén thé
gidi dang ngay cang bi thu hep, tinh riéng giai
doan 2000-2020 da giam mat 284 nghin ha.

Nubi trong thuy san 1a thé manh va 1a nganh
kinh t& maii nhon cua huyén Kim Son, tinh Ninh
Binh [9]. Dién tich nubi thuy san man, lg cta
huyén nam 2022 c6 3349,4 ha, san lugng dat
27.044 tan; trong d6, dién tich nudi tdm chiém
58,8%. Tom s va tém thé chan trang 1a hai ddi
tugng nudi cha lyc & huyén Kim Son. Qua diéu
tra, dén 55,7% s6 ho nubi tdm cong nghiép va
92,8% sb ho nudi tdBm quang canh xa truc tiép
nuéc thaira moi truong. Piéu nay gay hé luy lau
dai cho moi trueong nudi va hé sinh thai. Trong
khi, dién tich ring ngdp man ¢ day suy giam
trong giai doan 2000-2023, giam manh trong
thoi ky 2000-2015, tir 915,48 ha nam 2000 giam
xudng con 477,2 ha nam 2015 [10-12]. Khoang
3-5 nam trd lai day, cac ho nudi tdm ¢ Kim Son
d6i mat vai tinh trang nang suét va san luong tom
nudi giam, nguyén nhan chinh dugc xac dinh la
do 6 nhiém moi trudng nuoi.

Dén nay, trong s cac dich vu diéu tiét va hd
tro cua ring ngap man tai Viét Nam, dich vu tich
luy cacbon va phong ho dé bién da duoc nghién
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ctru nhiéu. Tuy nhién, dich vu loc chat 6 nhiém
con chua dwoc quan tdm nghién ctu nhiéu.
Nghién ctru nay bude dau woc lwong dich vu
diéu tiét va hd trg cua rirng ngap man thdng qua
kha ning xur Iy N va P dua trén 2 co ché: i) Hap
phu N va P trong dat; va ii) Hap thu N va P cia
thuc vat ngap man. Tir d6, quy ddi sang hiéu qua
kinh té tir viéc hap thu N va P cua cay ngap man.
Cac két qua nghién ciru nham cung cap co so cho
viéc quan ly, khai thadc va st dung hop ly tai
nguyén dat ngap nude khu vuc ven bién huyeén
Kim Son, tinh Ninh Binh.

2. Phuwong phap nghién ciru
2.1. Phurong phdp ké thira va tong hep tai liéu

Phuong phap nay duoc ap dung xuyén subt
cac noi dung nghién cau thong qua viéc ké thira
kinh nghiém, két qua nghién cau trén thé gisi va
trong nude dé van dung vao giai quyet va luan
giai nhiing két qua lién quan. Bong thoi, tong
hop, ké thira c6 chon loc céc s6 liéu thar cap tai
khu vuc nghién ctu, nhu s liéu vé dién tich,
ning sudt va san lwong tém nudi; dién tich ring
ngap man; hé sb thai lugng N va P tir nudi tom;
hé s6 ¢6 lap N va P cua ring ngap man dé danh
gid tich Iy N, P trong sinh khdi rung.

2.2. Phuwong phdp thi nghiém kha nang hdp phu
NH,* va PO cua dat rimg ngap man

2.2.1. Can cir thyec hién thi nghiém

Rimng ngdp man c6 kha ning loc cac chat 6
nhiém, giup lam sach mdi truong nudce, dién hinh
nhu mé hinh két hop nudi tréng thuy san va trong
rung ngap man. Cay ngap min dugc chirng minh
c6 hiéu qua trong vi€e xur Iy, lam sach nu6c thai
nudi trong thuy san. Hé thong két hop rung ngap
man - nudi trong thuy san 1a md hinh t6i wu dé
xtr Iy nudc thai nuoi trong thity san, véi hidu qua
loai bd N va P dao dong tir 3-88% (thuong cao
hon 40%) [13]. H¢ sinh théi ring ngép mén &
Karnataka, An D6 d3 dugc chirng minh kha nang
giit lai chat dinh dudng 1& 70-80%, tich liy 17—
40 kg/nam voi N va 7-13 kg/nam d6i voi P [14].
Ty 1€ dién tich rung ngap man trén dién tich ao

dat 1,8/22 1a dap ung cac tiéu chuan loai bo N va
P trong nudc thai nuoi tdm [15].

Cay ngap man c6 nhu cau 16n vé cic chét
dinh dudng nén hé thyc vat ngadp man & mot )
khu vuc phai dbi dién véi thiéu cac chit dinh
dudng. Pat va r& cdy ngdp min duoc 1a moi
truong chira nhiéu nhém vi sinh vat déng vai tro
thiét yéu trong qua trinh chuyén hoa cac chat
dinh dudng. Nhiing chirc nang déc thu nay tao ra
moi trudng dat ngap nude cho viée xir Iy cac chat
6 nhiém trong nudc thai [16].

P 1a mot chat dinh dudng da luong quan
trong dbi vai su phat trién cua thuc vat. P trong
dat ton tai & ba dang chinh: i) P d& tiéu (AP); i)
P v6 co khong hoa tan; va iii) P hitu co khong
hoa tan. Cac AP dong vai tro quan trong trong
qué trinh trao d6i chat cua vi khuan, bao gém
phan chia va phat trién té bao. Trong d6, hip phu
P vao dét 1a co ché chinh dé loai bo ciia hé thong
d4t ngap nudc nhén tao Gmg dung dé xtr Iy nudec
thai giau P. Hon 96% tong luong P duoc giir lai
trong dét thi nghiém [17].

Tuong ty nhu P, N 14 nguyén t6 dinh dudng
da luong quan trong thuc diy ting trudng gidp
ciy ra nhiéu nhanh, phan nhiéu canh, thic day 14
quang hgp manh, cdy ngdp man va h¢ sinh thai
rimg ngdp man phat trién manh. Trong rimg
ngdp man, hé thyc vat va dong vat cung cac
chudi thire an lién quan da tao nén nhidu co ché
khac nhau dé bao ton N bao gom: i) Hap thu hiéu
qua N d& tiéu cua cay, vi khuan va cac bon chia
N trong dat; ii) Hiéu qua sir dung N va ty 1¢ tai
hap thu ctia l4 cao; iii) Giam ty 1é mét N; iv) Hop
chat chira N kho phén huy trong axit humic va
axit fulvic (tanin); v) C dinh N trong dat va cac
thanh phan khac nhau cia rimg (vo cdy, ciy do,
1& chdng, ré khi sinh, tham vi khuan lam); va vi)
Phan ré chét trong cac t?mg dét sau [18].

Viéc loai bo NH4" trong xtt 1y nude thai chu
yéu 1a do qué trinh oxy hoa théng qua qué trinh
nitrat hoa, mot phan bi hap phu Ién céc keo trao
d6i tich dién 4m trong tram tich ciing nhu qua
trinh hép thu ciia cdy. Qua trinh nitrat hoa va khir
nitrat 13 mét co ché quan trong dé loai bo N [17].
Téng lugng N trung binh ciia rimg ngip min
toan cau 1a 52,03 Mg N/ha, v6i 96% tong luong
N chira trong dit & d6 sdu dén 01 m, khoang 4%
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téng lugng N con lai nam trong thuc vat ngdp
man [18].

Thyc vat, vi sinh vat va vat liéu trAm tich
trong rumg ngdp man da loai bo duge cac chat
6 nhiém nuéc thai. Thuc vat chiu man cé thé
dong hoa cac chat 6 nhiém nho qua trinh hap thy
ctia 1& va van chuyén Oxy dén 18, gilp tang hi¢u
qua phan huy hodc chuyén hoa chat 6 nhidm bai
vi sinh vat. Cac qua trinh khac loai bo chit &
nhiém trong rimg ngap min co6 thé bao gom: tich
tu tram tich, két tiia va hap thu P, tich tu trim tich
cac dang N, qua trinh 6xy hoa va bay hoi NHs ky,
khi [15].

Trong hé sinh thai ring ngap man, hip phu
trong dat va dong hoa thuc vat 1 qua trinh chinh
dé xu 1y N, P trong d6 hap phu dat 1a chu yéu.
Tuy nhién, cac qua trinh loai bo chat 6 nhidm rat
phirc tap, phu thudc vao nhiéu yéu té va khé dé
xé4c dinh hiéu qua xu 1y chit 6 nhiém theo céac
quaé trinh riéng biét [19].

RéE cdy ngdp man hap thu N & dang ion
NH;* va hap thu P & dang ion PO4% 1am chat dinh
dudng cho cay. Muc dich cta nghién ctru nay
nham 1am r3 dich vu diéu tiét va hd tro cta rung
ngdp man thong qua kha nang tu lam sach dya
trén 2 co ché: hap phu N va P trong dat t rimg ngép
min; hap thu N va P cua hé thong ré cdy ngap
min cho nhu cau sinh truong, chua xét dén kha
nang trao doi, van chuyen cta thuy triéu, dong
chay va cac co ché khac. Nghién ctru di t1en
hanh céc phén tich trong phong thi nghiém vé
kha niang hip phu NHs'va PO,* cua dat rimg
ngédp man dugc 1§y 6 huyén Kim Son.

2.2.2. Vat liéu nghién ciru

Pit nghién cau thugc nhém dat man, duoc
4y tai thoi diém thay triéu kiét vao thang 3 nim
2023. Str dung khoan dét chuyén dung dé 13y cac
mAau dit tai 03 vi tri khac nhau dudi tan ring
trong su vet 14, 15 nam tudi, mdi vi tri 1dy ¢ 5 do
sau: 0-20, 20-40, 40-60, 60-80 va 80-100 cm.
L4y tong s 15 mau dat phuc vu nghién ciru. Cac
mau dat duoc dua vé phong thi nghiém xir ly,
phoi kho,gid nho va ray qua ray c6 duwong kinh 2
mm. Cac mau dat duoc phan tich céc tinh chat
co ban true khi tién hanh cac thi nghiém vé kha
nang hap phu NH;* va PO,3. Liy cac miu dét ¢
tirng tang caa 03 vi tri tron 1an véi nhau duoc 05
mau dat hdn hop va duoc ky hiéu lan luot 1a KS1
(0-20 c¢m), KS2 (20-40 cm), KS3 (40-60 cm),
KS4 (60-80 cm), KS5 (80-100 cm).

Tinh chét cua dat thi nghiém trong Bang 1 da
chi ra, dat thuoc loai dt thit pha limon, khéc véi
nghién ctu cua Vi Van Luong va cong su
(2022) trén dat ring ngap man & cac huyén
Quynh Luu, Dién Chéu, Nghi Loc (Nghé An) co
thanh phﬁn cép hat cat chiém ty 1€ cao, con
thanh phan limon va sét thap. Do c6 do min
trung binh va it, thuoc loai dat man clo — sunfat
v6i ty s6 CI/SO4* 14 1,6 - 1,9; pH trung tinh dén
kiém nhe, ham lugng cac-bon hitu co (1,12 -
1,22%) va N tong sb (0,11 - 0,12 %N) & mirc
trung binh, P tong s ¢ murc giau (0,18 - 0,19
%P,0s) va Kali tong sb & muc rat giau (2,01 —
2,80 %K20). Céc tinh chit nhu do min, pH, ty
1€ N, P, K twong duong so vdi nghién ciru cua
Vii Van Luong va cong su, 2022 [20].

Bang 1. Tinh chét ly, hoa cua dét trudc thi nghiém

Do | Thanh phin cip ha 04 maam) 2
©em) | cat | Limon | Sét | pHwo | pHe | EC ?/OC . Pg/?S *f;oo f/(') 5‘03:
a0 | 2512 | 6154 | 1334 | 720 | 686 | 520 | 116 | 012 | 019 | 201 | 08 | 051
£107 | +148 | 041 | %0051 | +0,055 | +0.006 | 0040 | +0.009 | +0.045 | +0.047 | 0,014 | +0,002
20- | 2730 | 6058 | 1212 | 7.23 | 687 | 455 | 112 | 011 | 019 | 236 | 084 | 050
40 | 098 | +184 | 086 | +0025 | 0,060 | +0.001 | +0,033 | #0001 | #0015 | +0.053 | +0.029 | 0,003
20- | 3096 | 5521 | 1383 | 747 | 745 | 475 | 117 | 012 | 019 | 245 | 091 | 048
60 | 065 | +165 | +100 | $0,032 | +0,015 | 0006 | +0.028 | 0007 | 0054 | +0.082 | +0.010 | 0,005
60- | 29.78 | 57.70 | 1252 | 743 | 708 | 495 | 122 | 011 | 019 | 239 | 093 | 048
80 | +168 | +122 | 047 | 0021 | 0410 | +0,010 | 0051 | +0.011 | #0027 | +0.043 | 0013 | 0,003
80- | 3244 | 5753 | 1003 | 7.29 | 692 | 558 | 118 | 012 | 018 | 280 | 094 | 050
100 | #141 | 096 | +045 | +0120 | 0062 | 0004 | 0033 | 0007 | +0,041 | 0,037 | +0,007 | +0.003
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2.2.3. Phurong phap bé tri thi nghiém

V6i muc dich md phong theo moéi truong
nudéce bién ¢ khu vyce nghién ciru, cac thi nghiem
hap phu sir dung dung dich mubi NaCl 0,1% dé
thay thé cho nuéc cit.

+ Thi nghiém 1: xac dinh kha niang hip phu
NH,*-N cua dat

Phuong phap bd tri thi nghiém dya trén
nghién ctru cia Wissem va Mongi (2015) [21],
két hop vai phuong phap xac dinh NH4* sir dung
thudc thir Nessler. Quy trinh dugc thuc hién theo
cac budc sau: bd sung 20 mL dung dich NH,CI
cac néng d6 0; 0,1; 0,5; 10; 30; 60; 100 mgN/L
vao 1g dét, sau 24 gio lac lién tuc vai toe d6 175
vong/phat, cac mau duoc ly tam rdi loc qua gidy
loc bang xanh. Hit 5 mL dich loc d6i véi cac
mau bd sung 0; 0,1; 0,5; 10 mg N/L va hut 1 mL
dich loc d6i véi cac mau bd sung 30; 60; 100 mg
N/L; 2 mL mudi Seignet 25%, 1 mL thudc thu
Nessler vao binh dinh mirc va bé sung dung dich
NaCl 0,1% dén thé tich 50 mL. Dung dich hién
mau vang dugc gitr 6n dinh trong 10 phat
réi dem so mau trén may UV-VIS & budc song
420 nm.

- Thi nghiém 2: xac dinh kha nang hip phu
PO4*-P.

Phuong phap xac dinh kha niang hip phu
PO,* dugc xay dung dua trén phuong phép tir
cac cong bd cua Tran Thi Tuyét Thu va cong su
(2016) [22]; Pham Thi Phuong Thuy va cong su
(2012) [23] co diéu chinh cho phu hop véi mau
dat thi nghiém nhu sau: B6 sung 20 mL dung
dich KH2PO, c4c ndng d6 0; 0,03; 0,2; 1; 10; 30;
60; 100 mg P/L vao 1g dat, lic hdn hop lién tuc
trong 24 gio véi tdc do 175 vong/phit, sau do, ly
t&m vai toc d6 4.000 vong/phlit trong 10 pht roi
loc qua gidy Ioc bang xanh. Hut 5 mL dich loc
dbi voi cac miu bd sung 0; 0,03 ; 0,2; 1; 10; 30
60 mg P/L va hat 3 mL dich loc d01 vOi cac mau
bd sung 100 mg P/L; 2 mL amoni molipdat 25%,
1 mL axit ascobic 1% vao binh dinh muc va bd
sung dung dich NaCl 0,1% dén thé tich 50 mL.
Dung dich hién mau xanh dugc dun néng dén
khoang 80 °C ri dé ngudi, so mau trén may UV-
VIS & budc song 880 nm.

2.3. Phwong phap woc lugng gia tri xu Iy nito va
phaot pho

Pé tinh dwoc kha nang xir Iy N, P ton du tir
hoat dong nudi tdm thai ra moéi trudong nudc cua
cua hé sinh thai rirng ngap man & huyén Kim
Son, nghién ciru nay da ké thira cac hé sé phat
thai tir nudi tém s, tom thé chan trang va hé sb
¢d 1ap N, P cta rirng ngap man tir cac nghién cau
trude do [1, 24, 25]. Trén co s¢ d6 da udce tinh
dugc lugng nude thai dugc xu ly triét dé N, P va
dua vao phuong phap gia thi truong, udc lugng
gia tri xr ly N, P cta rirng ngap man & huyén
Kim Son thong qua don gia xur Iy nude thai nudi
tom tir mot s6 nha cung cap dich vu.

2.4. Phuong phdp tinh todn két qua va xi ly
so liéu

Kha niang hip phu NHs* va PO cia mau
dat duoc tinh toan theo hai phuong trinh hap phu
dang nhiét Langmuir: Ce/Qe = 1/(Qmax.Ki) +
Ce/Qmax va Freundlich: InQe BlnCe+ InKe

Trong d6: Ce |1a ndng do chét con lai trong
dung dich khi dat can bang (mg/L); Qe: 1a ham
lwong chét bi dat hip phu (mg/kg); Qmax 12 ham
lwong hip phu ti da (mg/kg); Ki la hing sb
Langmuir (L/mg);Ke lahang sé Freundlich cho
biét kha ning hép phu cua chat hip phu (mg/kg;
B 1a hing sb thuc nghiém.

Gia tri xir ly N, P coa rung ngiap main
Kim Son dugc tinh toan theo cbng thuc:
WTV =WTC * V.

Trong d6, WTV la gia tri N, P cta ring ngap
man Kim Son; WTC: gié tri xir ly nudc thai trén
mot don vi thé tich; V: thé tich nudc thai dugc
xu ly.

3. Két qua nghién ciru va thio luin

3.1. Kha nang hap phu NH,* va PO, cua dat
rung ngdp man o Kim Son

Két qua sau 24 gio, hiéu suat hap phu NH,*-
N ctia dat giam dan khi bd sung dung dich NH,*-
N v&i ndng do tang dan dén 100 mg N/L. G nong
d6 bd sung 0,1 mg N/L (ndng do NH.*-N gioi
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han theo QCVN 10:2023/BTNMT vé chat luong
nudéc bién) va 0,5 mg N/L (ndng d6 twong duong
v6i ndng d6 NH,*-N quan tric duoc tai khu vuc
nghién ciru ¢ thoi diém thang 11/2021), cac mau

dat thi nghiém da hap phu hoan toan luong NH4*
dugc bd sung. Két qua so mau khong phat
hién c6 NH4* du trong dung dich sau thi nghiém
hap phu.

Bang 2. Két qua luong NH4*-N bi dit hap phu theo cac ndng d6 bd sung

Miw dit Luong '\gj{‘g N')‘ktg" (f;t) hap phy Hiau suét hap phu NH*-N (%)

10* 30 60* 100* 10* 30* 60* 100*
KS1 48,34 13948 | 200,87 | 271,90 | 2417 | 2325 | 16,74 | 13,60
KS2 44,73 117,12 | 19510 | 286,32 | 22,37 | 19,52 | 1626 | 14,32
KS3 46,46 11929 | 206,63 | 303,63 | 2323 | 1988 | 17,22 | 1518
KS4 53,96 13515 | 262,15 | 37429 | 2698 | 2253 | 2185 | 18,71
KS5 41,13 10847 | 14679 | 19187 | 2056 | 18,08 | 1223 | 959

* Luong NH4*-N dugc b6 sung vao dat (mg N/L)

Hiéu suat hap phu NH4*-N cia cac miu dat
ty 18 nghich voi nong d6 NH4*-N bo sung. Khi
nong do bd sung & 10 mg N/L, hiéu suat hap phu
NH.*-N cua dét tir 20,56-26,98%. Khi ting 1én
30 mg N/L, hiéu suit hap phu tir 18,08-24,17%,
giam 0,92-4,46% so voi & n6ng d6 10 mg NJ/L.

Langnsuir (a)
0.0 ¥ *0,0661x + 0,002 . K51
-~ o= 09963
e * K52
¥ =0,1524x + 0,017 s
5 RY= 0,999 - ¢ K83
R KS4
&o.ou YRR A
= R = 09998 P < K83
L2 ¥ 0419 - 05018
on £ R = 0.9955 — Linese (KS.1)
T y=0,0415x+ 0,001 fsenr (KS.2
0,608 e R!= 0,999 A
2 — Lisex (KS.3)
0 008 ol 015 Linew (KS.4)
1/Ce a
== Luexr(KS5)

Khi thém vao dat 60 mg N/L NH4*-N, hiéu suat
hap phu tir 12,23-23,25%, giam 5,1-8,3% s0 Vi
& nong d6 10 mg N/L. Khi lwong bd sung NH,*-
N ¢ ndéng do 100 mg N/L, hiéu suit hip phu
NH4*-N cta cAc mau dét chi dat 9,59-18,71%,
giam 8-11% so Vé6i & nong d 10 mg N/L (Bang 2).

Frewnlich (b)
y = 0.7833x + 22605
7= 0999
¥ = 0,792x + 2,168 ° X2
R~ 0.9997 & %ks
¥ = 0.8509x + 22309 - ¥
Rt = 0,997 2 M s
P ye0gsi sl
& R7 0,981 o1z
¥ = 0.T03% + 25511 e
=097
R2= 09713 — Linear(XS.1)
Linear (X82)
— Linear(KS3)
Liaear(KS4)
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Hinh 1. Két qua dung luong hap phu NH,*-N theo phuong trinh Langmuir (a) va Freundlich (b).

Qua trinh hap phu xay ra khi cac phén tir chét
bi hap phu dinh két 1én bé mit chat hap phu bang
cac luc 1y hoc (lyc Van der Waals) hoédc thong
qua cac phan tmg héa hoc tao thanh cac lién két
hoa hoc giita chat hip phu va chat bi hap phu. Co
ché hap phu c6 thé 1a don 16p hodc da 16p. Hap
phu don 16p 1a hién tuong cac hat phéan tir cua
chat bi hip phu dinh két thanh mot 16p trén bé

mat chat hdp phu va hip phu da 16p 13 khi 16p hat
méi dugc hap phy 1én 16p hat di bi hap phu trude
d6. Qua trinh hap phu cta dét bi chi phoi boi cac
dic tinh bé mat cua cac thanh ph%m vO co va hitu
co ciia dat va cac yéu t6 moi truong lién quan
bao gém: nhiét d9, pH, d6 man, ham lugng sét,
ham luong chét hitu co trong dat va kha ning
trao di cation va anion cua dat.
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Béng 3. Cac gia tri tham s6 hap phu NH,*-N ciia md hinh ddng nhiét Langmuir va Freundlich

Hé sb Langmuir Hé sb Freudlich
M;lu Qmax K|_ KF B
(mgN/kg) (L/mg) (mgN/kg)
KS.1 555,6 0,013 12,82 0,704
KS.2 666,7 0,009 8,74 0,792
KS.3 588,2 0,011 9,59 0,783
KS.4 1000,0 0,007 9,31 0,851
KS.5 3125 0,019 12,30 0,626

Két qua dung lugng hap phu NH,*-N cua dat
thi nghiém dugc trinh bay trong Bang 3 va Hinh
1 cho thay kha ning hap phu NH;*-N cua cic
mau dit phu hop v6i phuong trinh Langmuir va
Freundlich va 1a co ché hip phu don 16p. Kha
nang hap phu NH,*-N ciia mau dat nghién ctru 1a
kha thap véi gia tri Qmax nam trong khoang
312,5-1000 mg/kg. Hang sé Langmuir K. dic
trung cho ai lyc giita cac ion NH,* va bé mat hat
dét co gia tri dao dong tir 0,07 dén 0,19 L/mg cho
thay cac mau dat déu co céc vi tri hap phu c6 ai
luc nhét dinh véi ion NH,*. Cac gia tri § < 1 dat
dugc tir phuong trinh Freundlich cho thiy quéa
trinh hap phu NH,* ctia cac mau dat 1a hiéu qua
v6i bé mat hap phu khong dong nhéat va ning

luong hap phu giam khi do bao hoa tang tai cac
diém nong do trao ddi [26- 28].

Sau thoi gian thi nghiém hap phu 24 gio, ham
lugng PO,*-P bi dét hap phu tiang theo sy ting
ctiia nong d6 dua vao ¢ ca 5 miu dat. O khoang
nong d6 dua vao < 10 mg P/L; cu thé 14 0 mgP/L;
0,03 mg P/L (twong duong ndéng do POs*-P
trung binh quan tric dugc trong nudc bién ven
bo huyén Kim Son nam 2018); 0,2 mg P/L (gidi
han & nhidm PO/S-P theo QCVN
10:2023/BTNMT) va 1 mg P/L (gap 5 lan gioi
han 6 nhim theo QCVN 10:2023/BTNMT), dit
hap phu hoan toan lwong PO4*-P trong dung dich
b6 sung, minh chimg dugc thé hién & két qua so
mau khong phat hién PO,*-P du trong dung dich
sau hap phu.

Bang 4. Két qua luong PO,*-P bi dat hip phu theo cac ndng do b sung

— P 3
ng::; Lugng POs*-P bi dét hip phu (mgP/kg dit) Flicu suat hap g:‘i;?“ P
10~ | 30* 60~ 100~ 10% 30 60 100
KSL | 193,70 | 579,33 | 101317 | 137742 | 96,85 96,56 84,43 68,87
KS2 | 194,10 | 577,94 | 107800 | 135714 | 97,05 96,32 89,83 67,86
KS3 | 192,30 | 578,93 | 110912 | 1377,75 | 96,15 96,49 92,43 68,89
KS4 | 192,30 | 579,93 | 109316 | 138207 | 96,15 96,66 91,10 69,10
KS5 | 191,00 | 579,53 | 1077,20 | 131857 | 9595 96,59 89,77 65,93
* Lugng PO+*-P dugc bo sung vao dat (mg P/L)

Dat rirng ngap man & huyén Kim Son ¢6 hiéu
suat hap phu ty 1 nghich vai lugng PO,>-P thém
vao (Bang 4). O ndng do dua vao 10 mg P/L va
30 mg P/L, ca 5 mau dit déu co hiéu suat hap
phu PO,*-P dat trén 95%. Khi nong d6 bo sung
ting 1én 60 mg P/L, ty 1¢ POs*-P dugc hap phu
c6 diu hiéu giam, nhung van dat gia tri cao (tu
84,43 - 92,43%), giam 4 - 12% so véi & ndng do
10 mg P/Lva 30 mg P/L. Khi tang ndng d6 thém

vao dén 100 mg P/L, hiéu suét hap phu PO.%-P
ciia 5 mau dat giam xubng con 66-69%, giam
27 - 30% s0 Vi & ndng d6 10 mg P/L.

Két qua & Bang 5 va Hinh 2 cho théy, cac
méiu dit nghién ctru c6 kha ning hip phy tot
PO,%, qua trinh hap phu dién ra theo co ché hép
phu don 16p phu hgp vdi phuong trinh Langmuir
(R?>0,9) va Freundlich (R? > 0,8). Dung luong
hip phu PO/ t6i da Qmax clia dat dat 1.428,6
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mgP/kg & cac mau KS1 va KS2, dat 2.000
mgP/kg 6 KS3, KS4 va KS5, cao hon 2 dén 6 lan
so v6i dung lwong hip phu NH,* t6i da. Gia tri
KL & KS1 va KS2 cao hon so vdi KS3, KS4, KS5
cho thay, cac vi tri hdp phu ciia 2 mau dét nay co

Langmuir (a)
0,006
¥ =0,0014x + 0,0007 .

049 RE = 09906 o KS1

0,004 kA

' ¥ =0.0018x + 0,000, -~ ¢ K83

& o003 R* = 09818 »// y=0.0018x + 0,003 KSA

-~ Rim 0978 KS.$
0,002 y = 0,0018x + 0,0005 e Limear (KS.1)
R s Linear (KS.2)
0,001 ¥ = 0,0013x + 0,0007 = Litiale (X3.2)
R7= 09984 Lmear (KS.4)
0 — Liness (KS.5)

0 1 2 3
1/Ce

4i luc manh hon véi ion PO4*. Gia tri cta h?mg
s6 Freundlich B & ca 5 miu dat déu < 1 chung
minh kha néng hap phu PO,* hiéu qua cta cac
méu dat.

y 03945 + 59954 F reundiich (b)
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Hinh 2. Két qua dung lwong hap phu PO,*-P ciia dét theo phwong trinh Langmuir (a) va Freundlich (b).

Bang 5. Cac gié tri tham s& hap phu PO4% ctia md hinh dang nhiét Freudlich va Langmuir

H¢ s6 Langmuir Hé s6 Freudlich
M5u Qmax KL KF B
(mgP/kg) (L/mg) (mgP/kg)
KS1 1428,6 0,500 401,58 0,395
KS2 1428,6 0,538 419,18 0,402
KS3 2000,0 0,278 419,47 0,421
KS4 2000,0 0,278 414,59 0,419
KS5 2000,0 0,278 402,86 0,401

3.2. Két qua tdi lwong N va P phat sinh tir hoat
dong nudi tom khu viec ven bién huyén Kim Son

M6 hinh nuéi tém thé chéan tring tham canh
va siéu tham canh, lugng nudce thai va bun thai
phat sinh rat l6n, tuong ung thai lugng cac chét
6 nhidm cao, néu khong dugc xir 1y trié dé sé la
tac nhan anh huong nghiém trong dén moi
truong xung quanh. Theo két qua ciia mot nghién
ctru & Indonesia, hé s6 chat dinh dudng phat sinh
tir nudi tom chan tring trong ao c6 dién tich
1.000 m? va mat do tha gidng 500 con/m? la
50,12 g N/kg tdm, 15,73 g P/kg tom [29].

Theo nghién ctru cia Akhmad Mustafa va
cong su (2024) [30] vé nudi tom thé chan tring
tai ddo Sulawesi (Indonesia), thai lugng N 1én

dén 17,54 kg/tan tom thanh pham va 4,14 kg
P/tin tom thanh pham. Khéi lugng N va P thai ra
¢6 thé do str dung thire an trong nudi tham canh.
Tai Viét Nam, theo nghién ctru cua Ngé Thuy
Diém Trang va cong su (2022) [24] tai huyén
Tran D8, tinh Soc Trang, dé san xuit 01 tan tom
thé chan tring di thai ra 6.644-8.289 m® nudc
thai, 27,9-29,9 m® nuéc xi phong, 145-179 kg
COD, 12,5-16,3 kg P va57,6-77,5 kg N (cao hon
nhiéu so v&i thai luong & Indonesia).

Nhin chung, nuéi tom thé chan trang doi hoi
phai trao d6i nuréc nhiéu hon so véi nudi tom s,
b1 vi mat 3o tha tom thé chan tre“ing cao hon mat
d6 tha tom su [31]. Trudc day, trao ddi nudc
khoang 1-3,5 + 1,1 1dn mét thang, trong khi dbi
v6i nudi tdm su khoang 1-1,1 + 0,32 1an/thang.
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Mot vu nudi tom thé chan tring thudng tir 3-4
thang, trong khi véi tom st tir 4-5 thang. Trong
mot nghién ctru khac tai dong bang song Cuu
Long, udc tinh dé san xuat 01 tAn tom st phat
sinh 30 kg N, 3,7 kg P, can khoang 6.651 m?
nude va thai ra 5.345-7.157 m® nuéc thai [1].

Néu ap dung hé s6 phét thai ciia Ngo Thuy Diém
Trang va cong su (2022) [24] cho tom thé chan
tring, Pham Thi Anh va cong sy (2010) [1] cho
tom st & huyén Kim Son, c6 thé wéc tinh thai
luong chét thai va nudc thai & Bang 6.

Bang 6. Hé s6 phat thai chat 6 nhiém dé san xut 01 tin tdm thanh pham

Thong s6 s6 Tém su Tom thé chéan trang
N (kg) 30,0 57,6-77,5
P (kg) 37 12,5-16,3
Khéi lwong nude thai (m3) 5.345 - 7.157 6.644 - 8.289

Nguon: [1, 24].

Bang 7. San lugng tom su, tom thé chan tring nudi & mot s6 x4 ven bién cua huyén Kim Son nam 2023

Sén lugng tom nudi Xa Kim Hai X& Kim Trung Xa Kim Bong Tong cong
T6m s (tin) 58,27 12,09 96,5 166,86
T6m thé chéan trang (tin) 242 87,64 225 554,64

Nguon: [32-34].

Dua trén s liéu thong ké vé san luong tom
st va tom thé chan trang nudi tai cac xa ven blen
ctia huyén Kim Son niam 2023 (Bang 7) va hé sb
phat thai ddi véi nude thai va thai lugng cac chat
6 nhiém N va P (Béang 6), cho phép uéc tinh khbi
luong nudc thai va cac chat dinh dudng phat sinh
tr hoat dong nuodi tdm st va tom thé chan tréng
0 khu vy nghién ctru.

Két qua udc tinh thai lugng nudce thai va cac
chat 6 nhiém bang hé s phat thai & Bang 6 cho
thay, luong nudc thai phat sinh tir hoat dong nudi
t6m khu vye ven bién huyén Kim Son nam 2023
4.576.894,86 m3; tuong ung luong chéit dinh
dudng phat sinh 1a 36.953,064 kg N, 7.550,382
kg P (Bang 8).

Bang 8. Thai lugng nude thai va cac chat 6 nhiém tir nudi tdmven bién huyén Kim Son nim 2023

Thong sb Toém su Tom thé chén tring Tong cong
N (kg) 5.005,8 31.947,264 36.953,064
P (kg) 617,382 6.933 7.550,382
Khdi lugng nudc thai (md) 891.866,7 3.685.028,16 4.576.894,86

3.3. Két qua wéce tinh gid tri xir Iy N va P phét
sinh tir hoat dong nudi tém cua rung ngdp mdn
khu viee ven bién huyén Kim Son

Can bang luong N cho mét khu rimg ngép
mén ¢ mirc thai lugng nudc thai thap va cao véi
kha nang xir Iy N 1an luot 1a 1,95 kg/ha/ngay va
1,85 kg/ha/ngay [35]. Dt dui ring ngdp min &
Australia d3 dugc xac dinh c6 kha ning hip phu

t6i da khoang 250-700 mg P/kg trong luong kho
clia dat, trong khi tong ham luong P dugc hip
phu thay d6i tir 100-1.600 mg P/kg dat kho [36].
Dt dudi rimg ngép min dugc vi nhu mot bé
chtra N v0 co hoa tan (DIN) cta nudc thai nuoi
tom. Can khoang tir 0,04-0,12 ha rimg ngap min
dé loc hoan toan thai lugng DIN khéi nudce thai
ctia 01 ha ao nudi tom tao ra [36]. Néu nude thai
tir hoat dong nudi tom cé thé dugc dua truc tiép
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vao cac khu rig ngap min, udc tinh can khoang
2-22 ha rimg dé loc N va P trong nudc thai nudi
tom thai ra va tiry thudc vao ché do quan 1y ao
nudi [7]. Téc do tich liy N va P trong rung ngap
man ¢ ctra song Marapanim (thudc hé thong cira
song Amazon nam & mién bic Brazil) wc tinh
twong ung 1a 15,3 (= 4,1) g/m?/nim va 3,2
(+ 0,8) g/m?/nam [37].

Theo Wosten va cong sy (2003) [25], khi
nghién ciru vé dong luc cac chat dinh dudng tai
khu vyc rimg ngap min cira song Hong thudc
tinh Nam Dinh va Thai Binh (v6i dién tich
khoang 107 km?) da chi ra, rimg ngdp min & day
hoat dong nhu cac bon chia cac chat dinh dudng,

¢6 kha nang hap phu khoang 26.000 kg N/ngay
va khoang 3.100 kg P/ngay, dap ing cho nhu cau
san xuat sinh khoi cta cdy ngdp min; tuong
duong voi 88,7 kg N/ha/nam va 105,7 kg
P/ha/ndm.Néu ap dung hé sé nay cho rimg ngap
man ¢ huyén Kim Son véi dién tich 1a 719 ha
[12], ring ngdp man ¢ huyén Kim Son c6 kha
nang hap phu duoc lwong N va P tuong tng 1a
63.775,3 kg N/ndm va 75.998.3 kg P/nam.

Tham chiéu v&i tong luong N va P phat sinh
tir hoat dong nudi tom su va tom thé chan tring
tai khu vuc nghién ctru nay cho thdy, kha ning
hép thu N va P c6 trong nude thai nudi tom phat
sinh & khu vuc ven bién huyén Kim Son nhu
trong Bang 9 du¢i day.

Bang 9. Thai luong 6 nhiém va khd ning xir Iy N, P cuia rimg ngdp min huyén Kim Son

Chat dinh Thai lugng Kha ning hap thu ctia rimg Kha nang xur 1y ctua
dudng 6 nhiém (kg/nam) ngap man (kg/nam) rimg ngap mian (lan)
N 36.953,1 63.775,3 1,72
P 7.550,4 75.998,3 10,06

Nhu vay, voi dién tich rung ngdp man
khoang 719 ha, mdi nim rirng ngap min & huyén
Kim Son ¢6 kha ning xtr 1y toan bo cac chat dinh
dudng (100%) trong téng lugng nudc thai nudi
tdém phét sinh o déy, v4i gia thuyét 1a luong N va
P chi duy nhét phat sinh tir hoat dong nudi tom.
Nghia la h¢ sinh thai rung ngdp mén & day c6 kha
nang xir 1y toan bd cac chét dinh dudng N va P
c6 trong 4.576.894,86 m® nugc thai nudi tdm
phat sinh.

Hién nay, & Viét Nam chwa c6 quy dinh vé
don gi4 xir Iy nuwéc thai nudi tom hay nudi trong
thuy san. Theo tim hiéu, chi c6 don gia thoat
nudc va xir Iy nudce thai ché bién thuy san tai mot
s6 dia phuwong. Ching han, nim 2023, UBND
tinh Binh Pinh phé duyét don gia dich vu thoat
nuée va xir Iy nude thai tai khu ché bién thuy san
tap trung Tam Quan Bic, thi x3 Hoai Nhon cho
16 trinh 3 nam (2023-2025) 1a 70.624 dong/m?
(chua bao gdm thué VAT) hay UBND thanh phé
Pa Nang phé duyét don gia xtr Iy nudc thai tai
khu cong nghiép dich vu thily san Pa Ning la
5.000-31.000 ddng/m? tuy theo néng d6 COD.
Tuy nhién, cac don gia nay ap dung cho thoat

nude va xir Iy nude thai ché bién thuy san, nén
khong ap dung cho xt Iy nudce thai nudi tom.

Pé udc tinh gia tri xir Iy N va P cia ring
ngdp man, trong nghién ctru nay da ap dung mrc
gia xir Iy nudce thai cong nghiép t6i thiéu cho ham
lugng COD tir 200-1.000 mg/L dya theo bao gia
clia Cong ty C6 phan Cong nghé Moi trudng
Toan A (3.500 dong/m?) va Cong ty Moi truong
Hop Nhat (3.600 dong/m?) dbi v6i mire gia xtr ly
nude thai cong nghiép toi thiéu (ap dung cho
nude thai ¢6 ham luong COD tu 200-1.000
mg/L), muc gia 3.500 dong/m® da dugc sir dung
dé quy dbi gia tri xir Iy nude thai nudi tom &
huyén Kim Son. Gia tri xu ly 4.576.894,86 m’
nudce thai nuodi tdm cua rung ngdp mén ¢ huyén
Kim Son u6c tinh 1a 3.500 ddéng/m® *
4.576.894,86 m*=16.019.132.010 dong. Chi phi
nay chi 1a chi phi quy dbi dé xir Iy toan bd nudc
thai phat sinh tir hoat ddng nuoi tom, hoan toan
chua tinh dén chi phi dau tu xay dung co s ha
tang ban dau.

Cach udc tinh gia tri xir Iy N va P nhu trén
con nhiéu diém han ché, nhu don gia ap dung cho
Xt 1y nudc thai cong nghiép véi ham lugng COD
tir 200-1.000 mg/L. Trong khi d6, cac thanh phan
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va tinh chit cua nudc thai nuéi tdm cé sy khac
biét so va&i ndc thai cdng nghiép. Bén canh do,
hé s ¢ 1ap N va P caa riing ngap man ké thira
tu nghién ctu tai rung ngap man ¢ cua song
Nam Binh va Théi Binh, kh4 tuong dong véi
rimg ngdp min ven bién huyén Kim Son. Mic
du vay, van con nhiéu yéu té anh huong dén két
qua, nhu tinh chét vat 1y, hoa hoc cua dat cling
nhu cac yéu t sinh Iy clia cdy rimg ngap man tai
cac khu vyc nay. Gia tri nay duoc udc lugng dua
trén san luong tom cia 3 x bii ngang ven bién
nam 2023 cda huyén Kim Son lam dai dién,
nhung ciing chua xem xét dén toan bo cac yéu th
anh huong dén ning suét va san luong tom nudi,
nhu diéu kién thoi tiét, bién ddi khi hau, 6 nhiém
moi truong, muac do dau tu, kinh nghiém cuia
nguoi nuoi,...

4. Két luan

Viéc phat trién manh hoat dong nudi tom
nudc lo ¢ khu vuc ven bién Viét Nam di mang
lai gia tri kinh té cho nguoi nuéi va dia phuong,
nhung ciing tiém 4n nhiéu nguy co gy 6 nhidm
moi truong do lugng nude thai va bun thai 16n,
chtra ham luong céc chét dinh dudng (N, P) cao.
Thai lugng chét thai phat sinh tir nudi tém & khu
vuc ven bién huyén Kim Son 12 4.576.894,86 m?
nudce thai; 36.953,064 kg N va 7.550,382 kg P.
Véi gia thuyét 1a lugng N, P chi duy nhét tir nudi
tom tao ra thi dién tich rung ngdp mén 719 ha
nam 2023 cta huyén Kim Son, c6 kha niang xi
ly 100% luong N va P trong nudc thai nuodi tom.
Gia tri xur Iy N va P trong nudce thai nudi tom cua
thuc vat ngdp min & huyén Kim Son mdi nim
quy ddi twong dwong khoang 16,2 ty dong.

Trong nghién ctru nay da tién hanh tinh toan
kha ning xtr ly N va P phat sinh tir nude thai nuoi
tom cua dat rirng ngap man va quy doi ra gia tri
kinh té. Két qua dat duoc gop phan goi mo
huorng ngh1en clru dinh Iuong, luong gia dich vu
hd trg va diéu tiét cua rimg ngdp man ¢ huyén
Kim Son, tinh Ninh Binh nhim cung cép co s&
khoa hoc va thuc tién gitip cac nha hoach dinh
chinh sach ra quyét dinh quéan 1y, khai thac va st
dung tai nguyén rimg ngp man gan véibao vé
moi truong va hé sinh thai.

Trong gidi han vé thoi gian va ngudn luc,
nghién ctru chua giai quyét duoc hét cac van dé
phat sinh nhu thoi gian dé phuc hoi kha nang hap
phu cua dat rimg ngap man dé xem xét tong thé
cac yéu t anh huong toi viée xtr Iy nudc thai ao
nudi tom, day s€ la mot hudéng nghién ctru c6 y
nghia 1y luén va thuc tién cao va dugc ky vong
giai quyét trong cac nghién ctru tiép theo.
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