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Tém tit: Cac giéng ven song tai ¢ vi tri phit hop c6 thé thu dugc lugng nude tham tir séng
va mot ph?m nude dudi dat. Nghién ctru dugc thuc hién tai bai giéng thir nghiém khai thac
nude tham tir song tai Tan Truong, Cam Giang, Hai duong, nham danh gid va ching minh
kha ning cai thién chat lugng nudc nhod ting tham loc ven song. Cac mau nudc di dugc
phan tich chat lugng nudc, danh gia su thay doi thanh phan cac chat giita nude song va nudc
thidm véi cac khoang cach tir song khac nhau. Két qua nghién ctru cho thiy ham lugng COD
trong nudc thim tai vi tri khoan nghién ctru cach bo song 11 m giam t6i 86% so voi nude
song, NH4" giam 81%. Két qua nghién ctru da chimg minh tang loc thém song giup lam
giam cac 6 nhiém nhu NH4", NO;3~ > COD. Nudge thim tir song htra hen mot giai phap ngudn
nudc phu hgp trong tinh hmh ngudn nudc mit ngay cang 6 nhidm va can kiét hién nay.

Tir khéa: Nude thim tir song; Luu lugng nudce tham; Chat lugng nudce thAm; Hiéu qua xua
1y chat 6 nhiem.

1. Pit van dé

Nhiéu nguén nude mit tai Viét Nam hién dang bi 6 nhiém bdi nudc thai sinh hoat va san
xudt, chtra chat dinh dudng, hitu co va vi sinh cao, 14 nguy co gay bénh anh hudng sirc khoe
con ngudi, doi hoi phai ¢ cac bién phap xir Iy phtt hop dam bao chét luong nude dat tidu
chuén truge khi cép cho nguoi st dung. Nudc mat thuong cod chét luong, luu lugng va muc
nude khong 6n dinh va thay doi theo mua, kho khin trong khai thac va xir 1y nudc. Nudce
ngam nhin chung c6 chat lugng t6t hon so v6i nude mit, tuy nhién nudc ngam thudng cd
ham lugng st va mangan cao. O mot sb vung, nudc ngém ¢ chira hitu co, amoni va tham
chi 1 asen cao. Trong nhitng nim gan diy, nudc ngam da bi khai thac qua mirc tai mot sb
khu vyce, lam syt giam t?mg chtra nude, giam chét lugng nudc va gay hién twong sut lun,
chfmg han nhu ¢ Ha Noi, TP H6 Chi Minh, Dong bﬁng song Ctru Long v.v... Hién nay, rat
nhiéu dia phuong trong ca nudc da ngung hodc han che khai thac nudc ngam Trude van dé
khan hiém va 6 nhiém nguon nudce, cac nghién ctru vé cac giai phap ngudn nudc khic ngoai
ngudn nude mit, nude ngam thong thuong 1a rat can thiét.

Nudc tham tir song (RBF) 1a cong ngh¢ khai thac nudc sir dung ngudn nudc tham tir
nude séong thong qua tang tham loc gdm cat loc, soi loc sat bo song, thém song, tao hiéu qua
cho viéc khai thac nude voi luu luong 16n va chat luong nude cao [1]. Bang cach str dung
cac giéng ven song, gleng tham tur song két hop duogc hai loi thé chinh la: de dang thu dugc
luong nude mat lon do bd cap truc tiép tir song va co chat Iu’O’ng nude tét do duoc loc tu
nhién qua céc tang dat da trong qua trinh thdm tir song vao giéng. Khi khai thac nude tir cac
giéng, dong nudc mat tham loc chay xudng dudi mit dat dé bo cap nudc vao cac giéng khai
thac, trong khi céc 16p cat, soi trong tang thim bd séng dong vai tro 1a bo loc ty nhién loai
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b6 can va nhiéu chat 6 nhiém, cho chét lugng nude tdt hon [1-2]. Néng dd chit 6 nhiém
trong nudc giam thong qua cac qua trinh vat 1y, hoa hoc va sinh hoc dién ra giita nudc mit,
nuéc dudi dit va chat nén [3].

Murc 6 nhiém giam nho vao cac qua trinh loc vat ly, phéan huiy vi sinh vat, trao d6i ion,
két tua, hap thu va pha loang [4]. Ngoai ra, con cac yéu t6 khac trong cong nghé xir 1y nay,
bao gom: chat luong nudc song va nudc dudi dat, do x0p cua moi truong, thoi gian luu gitr
nudc trong tang chtra nudc, nhiét dg, d6 pH ctia nudce va nong d6 oxy hoa tan trong nuéce [5].

Nhiéu nghién ciru vé khai thac nudc tham tir song da dugc thyuc hién béi cac chuyén gia,
chimg minh hiéu qua cua viéc khai thac nudc song, sir dung tdng thdm loc ven song, cho
phép khai thac mot lwong 16n véi quy mé tap trung, chat lugng nude tot, 6n dinh, chi phi
khai thac va xir 1y thap [6-8].

Trong nghién ctru vé “Giam thiéu 6 nhidm nudc ngdm nho vao giai phap nude tham tir
song” [9], di chimg minh: Ngoai viéc loai bo chat 6 nhiém (cac hat, vi sinh vat, cac hop chat
hiru co va vo co, v.v...), cong nghé RBF con c6 hai wu diém: dong chay di qua ting chira
nudc dong vai tro nhu mot rao chén céc néng dd dinh ma c6 thé dan dén su cb tran cac chit
6 nhiém, va diéu hoa su bién d6i nhiét do trong nudc song. Su bién dbi nhiét do thép nhét
gitip cai thién chat luong nudc va tiép tuc xir Iy nudc tham.

Céc yéu td nhu thuy van song, diéu kién dia chat thuy van (vi du: d6 day tang chira nudc
va d6 dan thiy lyc) da duoc nghién ciru, xac dinh kha nang khai thac cua giéng va thoi gian
di chuyén ctia nuéc tham va khoang cach gitra song va giéng [10].

Hién nay ¢ Viét Nam chua c6 cac nghién ctru cu thé vé cong ngh¢ RBF, nham danh gia
hiéu qua, tiém ning va kha nang ap dung coéng nghé RBF phuc vu cap nudc, dac biét la cac
nghién ctru lién quan dén sy bién doi chat lugng nudc nho tang thim loc ven song.

Trong pham vi bai bao nay, tac gia tap trung nghién ctru danh gia hiéu qua tu lam sach
nho tang thdm loc ven song. Khu vuc nghién ctru thudc Thén Trang Ky, Xa Tan Trudng,
huyén Cam Giang, tinh Hai Duong, bén bd song Cam Giang. Dia diém nghién ciru dap ting
duoc cac tiéu chi lya chon: Co t?mg thAm ven song, myc nudc song thuong 16n hon so voi
muc nudc ngdm, cé thé khai thac tot duoc nudc tham truc tiép tir song; song Cém Giang bi
6 nhiém v6i ham lugng hiru co va dinh dudng cao hon tiéu chuan cho phép, yéu cau chi phi
xir Iy cao néu khai thac tryc tiép; c6 du dién tich bd tri bai giéng thi nghiém; ¢ co so ha tang
thuén tién phuc vu cho nghién ctru.

2. Phwong phap nghién ciru va sb ligu

2.1. Gioi thiéu khu vuc nghién ciru

S6ng Cam Giang la mot song trong hé thong song nhanh, ndi song Thai Binh véi song
Bic Hung Hai. Do anh huéng boi nudc thai sinh hoat va san xuat khong duoc xir 1y triét dé,
d6 ra song tai mot s vi tri doc song Bac Hung Hai. Hé thong song Bac Hung Hai, bao gom
cac song: Cam Giang, Sit, Ctru An, Dinh Pao, Cau Xe, Tir Ky co cac thong s6 NH4—N vuot
quy chuan cho phép tir 1,06-9,72 1an; COD (1,13-2,43 1an); NO2 —N (vuot tir 1,04-21,5 1an)
[11-12]. Vi trf trién khai cong trinh nghién ctru bén bd song Cam Giang thudc khudn vién
ctia Tram cap nudc Gh&, Thon Trang K, thuoe Cong ty CP Cap nudc Hai Duong. Tram cap
nude Ghé dugc xdy dung voi muc tiéu khai thac va xtr Iy nudc mit song Cam Giang cap
nude cho dan cu trong viing, tuy nhién, do diéu kién chat luong nudc séong Cam Giang kém,
tram xir Iy nudc da phai nging hoat dong. Nude cung cap cho dan cu va cong nghiép trong
khu vyc hién dang dugc chuyén tir thanh phd Hai Duong vé.

Mit cat dia chat thity van khu vic Cam Giang, tinh Hai Duong dugc phan thanh 3 tang
chira nudc 16 hong bao gdm tang chira nuéc Holocen (qh) va tang chira nudc Pleistocen trén
(qp2) va tang chira nudc Pleistocen dudi (qpl) (Hinh 4).
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Hinh 2. Ban d6 dia chat thay vin d6 thi Hai Dwong.

Dic diém tang chira nude gh: Céac ting chira nude gh tai khu vuc ven song Cam Giang,
bao g0m cic tram tich song hé ting Thai Binh (aQ23tb) va tram tich song—bién—dam léy hé
tang Hai Hung (ambQ21-2 hhl), phan bd rong khap trén khu vuc nghién ciru. Chiéu day
tang chira nuc 16n nhat gap tai LK Ford (30 m), LKTD30 (> 17 m); nho nhat tai LK 58-14
(0,5 m); LK CHD4-A géap mai tang chtra nudc gh ¢ d6 séu 2,9 m, bé day 10,6 m cit truc tlep
vao song Cam Giang. Chiéu day trung binh toan ving 14 8,75 m. Thanh phan thach hoc gom
chu yéu la cat cac loai, cat pha, cat mau xam, xam den cAu tao mém bé.

Séng Cam Giang 1a con song nho trong hé thong song noi gitra song Thai Binh va song
Bic Hung Hai. Mic du Van duy tri dong chay on dinh, nhung do chay qua nhiéu khu dan cu
va cac khu vuc phét trién cong nghiép, lang nghe nén nude song Cam Giang bi 6 nhiém
nhiéu. Nhidm ban nuéc séng Cam Giang chu yéu 1a nhidm ban hiru co do chét thai sinh hoat
va lang nghé. Trong d6 cac chi s6 BOD, COD, NH4", NO», Ecoli, Coliform cao gap nhiéu
1an QCVN 08:2008. Tuy nhién, hién tai song cam Giang van la ngudn nudc quan trong cung
cép nudce cho dan sinh, kinh té cua khu vuc.

Két qua nghién ctru ban dau vé kha ning khai thac nude thdm tir séng cho thay cho thy
tai khu vyc nghién ctru, nude séong Cam Giang c6 quan hé truc tiép véi tang chira nude gh.
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2.2. Co s¢ Iy thuyét va thuec tién

Khi bom nuée tir giéng, nuée mit duogce bd cap vao ting chira nudce, chay vé giéng. Tram
tich ddy song, 16p dat da thém song dong vai tro 14 bo loc tu nhién loai bo nhidu chat 6 nhidm
cho chat luong nude tho tot hon [1, 2, 13]. Qua trinh khai thac nué6e tham, nudc vao giéng s&
bao gom nudc mat va nude ngam tu nhién san co trong tang chua nudc. Nudc ngam tu nhién
khai thac tir hé thdng RBF c6 chét lugng tét hon so véi nude ngdm ty nhién khai thac thong
thudng, do da c6 hién tugng pha tron nudc mit va nudc ngam, xdy ra cac qua trinh phan @ng
lam suy giam céc chat 6 nhiém nhu cac qua trinh oxy héa khr, vi du théng qua qua trinh suy
giam [5] va thay doi cac diéu kién oxy hoa khir [9, 14] (Hinh 3).
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Hinh 3. Téng hop céac quy trinh loai bé cac chit 6 nhiém trong qua trinh RBF.
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Hinh 4. Hé théng RBF ndm ngang [9].

C6 04 qua trinh lién quan dén cong ngh¢ RBF, gém: thuy dong luc, hoa hoc, sinh hoc,
vahoaly [15]. Qua trinh thily dong lyc bao gdm van chuyén d6i luu—phan tan, va pha loang.
Tang chira nu6e hoat dong nhu bg loc cac hop chat 6 nhiém c6 thé 6 trén song. Ngoai nhirng
blen d6i vé chat lugng nude séng, qua trinh pha loang xay ra khi nuge séng tron 13n véi nudc
ngam, thuong c6 chat luong tét hon, tiép tuc giip cai thién chat luong nude tham [7]. Cac
qua trinh co hoc quan trong nhat dé cai thién chat lugng nudc bao gdm qua trinh loc ty nhién
cac hat min, chat hitu co dang hat va cac mam bénh, dic biét trong vai mét dau tién tir song
dén giéng [7. 9].

Céc qua trinh sinh hoc xay tra trong qua trinh RBF phu thudc truc tiép vao loai vi sinh
vat sinh song trong ting chira nudc [7, 14]. Qua trinh trao ddi chét cia cac vi sinh vat nay
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cht yéu xac dinh chét lwong cudi ciing cta nudc tham. Cac qué trinh 1y hoa lién quan dén
phan tng hap thu, két tia, phan (mg keo ty, dong tu va oxy hoa khur [7]. Cac qua trinh nay
kiém soat sy loai bo cac hat ra khoi moi truong xdp, anh hudng dén nong do va hoat dong

cua kim loai va cac hop chit vo co, vi vay, no dong vai tro thay ddi héa hoc cta nude.

2.3. So dé chim 16 khoan thi nghiém

Khu vyc xa Tan Truong, huyén Cam Giang, tinh Hai Duong dugc Iya chon la dia diém
nghién ciru nude tham tir song thudc du an. Bo tri 16 khoan thi nghiém va cac 10 khoan quan
trac duoc thé hién trén so d6 Hinh 5. Tai 10 khoan trung tam, may bom chay lién tuc véi luu

lugng bom 8,33 m>/h.

Hinh 5. So d6 chim 15 khoan thi nghiém tai xa T4n Truong, Cim Giang, Hai duong.

0o

Qs3

Bing 1. Khoang cach tir 15 khoan dén song va do sau 16 khoan.

Tén 16 khoan

Vi tri

P siu 16 khoan (m)

LK QS1 LK quan tric 1 (Cach 1 m tir séng)
LK QS2 LK quan tric 2 (Cach 9 m tir song)
LKTT LK trung tdm (Cach 11 m tir song)
LK QS3 LK quan tric 3 (Cach 15 m tir song)

3. Két qua va thao luin

3.1. Két qud phan tich mau miedc

Két qua phén tich mau nudce song Cam Giang va 156 khoan khai thac (LKTT) cua ﬁé tai
cho 2 dot thi nghiém, dot 1 vao cuoi thang 5/2020, dot 2 vao cuoi thang 11/2020, thé hién

trong Bang 2.

Bing 2. Két qua phén tich cac chi tiéu T°C, EC, COD, NH4, Fe miu nuéc song Cam Giang va nudc
thAm LKTT dot thang 5 tai dia diém nghién ctru.

N B o EC CcOD NH;4 Fe Mn
m Ngutn nuge TC  uSem)  (mgm)  (mgh)  (mgh)  (mgn)

| Song C. Giang 24,2 430 6,10 3,03 0,32 0,01
LKTT 25 120 1,04 0,90 4,86 0,17

) Song C.Giang 253 316 6,40 2,51 0,34 0,01
LKTT 25,9 112 0,96 1,30 3,92 0,15

3 Song C.Giang 26,1 328 5,80 2,02 0,40 0,01
LKTT 27,7 137 0,78 1,20 4,87 0,15
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. EC COD  NH. Fe Mn
T Nguon nuoe TC us/em) (mgl) (mgh)  (mgh)  (mgn)
) Song C.Giang 28,3 413 5,40 2,10 0,37 0
LKTT 29,2 124 1,12 0,80 2,91 0,14
5 Song C.Giang 29,6 390 4,70 2,42 0,2 0,02
LKTT 27,4 110 0,86 0,75 3,55 0,12
; Song C.Giang 27,5 325 4,30 2,03 0,27 0,02
LKTT 27,5 152 1,12 1,05 4,96 0,15
; Song C.Giang 27.4 286 5,20 2,30 0,35 0,03
LKTT 26,3 133 0,8 0,86 5,30 0,14
. Song C.Giang 26,3 325 5,50 2,67 0,36 0
LKTT 25.8 121 1,44 1,49 3,96 0,17
0 Song C.Giang 25.8 267 6,20 3,09 0,18 0,03
LKTT 25,2 88 1,03 0,67 2,92 0,17
" Song C.Giang 25,6 318 5,60 2,76 0,35 0,02
LKTT 25.8 96 1,12 0,54 5,02 0,17

Bang 3. Két qua phan tich céc chi tiéu T°C, EC, COD, NH4, Fe miu nudc séng C

thAm LKTT dot thang 11 tai dia diém nghién ctru.

am Giang va nudc

,Ngz‘l}: Ngudn nurée ToC EC COD NH4 Fe Mn
lay mau (nS/em) (mg/l) (mg/l) (mg/l) (mg/l)
Song C.Giang 25,6 520 8,32 3,41 0,35 0,02
! LKTT 25,3 170 1,80 1,58 5,13 0,18
5 Song C.Giang 25,6 535 9,88 2,43 0,37 0,03
LKTT 26,2 212 1,64 0,82 4,70 0,15
3 Song C.Giang 254 638 10,12 1,86 0,16 0
LKTT 26,6 237 2,14 094 4,39 0,15
4 Song C.Giang 24,8 625 11,2 2,42 0,24 0,03
LKTT 25,2 162 1,28 1,66 5,15 0,17
Song C.Giang 26,15 488 8,60 3,38 0,26 0,03
> LKTT 26,5 270 1,12 2,18 6,01 0,17
Song C.Giang 24,5 534 9,80 2,36 0,28 0,02
6 LKTT 26,3 179 1,20 1,54 4,68 0,16
Song C.Giang 25,4 625 10,90 3,40 0,25 0,01
! LKTT 26,1 184 1,51 1,56 4,57 0,17
g Song C.Giang 25,2 527 8,83 3,38 0,15 0
LKTT 26 221 0,93 1,87 4,01 0,17
9 Song C.Giang 25,5 462 7,40 2,32 0,23 0,01
LKTT 26,6 265 1,05 1,86 5,86 0,15
" Song C.Giang 25,2 520 8,43 1,95 0,27 0,02
LKTT 25,8 196 1,02 0,82 5,07 0,14

3.2. Pdnh gid su thay doi cdc chi tiéu co ban chdt lirong nwée tham tir séng

a) Nhiét do va d6 dan dién

Nude séng Cam Giang c6 nhiét 6 thay d6i theo muia. Trong thoi gian quan tric tir thang
5/2020 dén 11/2020 nhiét do nudc song dao dong tur 24,2 dén 29,2°C. Nhiét d6 nudc cac
giéng khoan & Tan Trudng twong dbi 6n dinh trong nim véi mic dao dong tir 25,0°C dén
29,6°C. Su thay d6i d6 dan dién cua nudc séng va nudc thim tir song (LKTT) qua hai dot

14y mau va phan tich chat lvong nudc duoc thé hién trén cac Hinh 6, Hinh 7 va Hinh 8.
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Hinh 6. Biéu d thé hién do6 dan dién ctia nude sdng va nuée giéng khoan trong hai dot thi nghiém.
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Hinh 7. Bidu d thé hién d¢ dan dién cua nudc song va nudc giéng khoan dot thang 5.
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Hinh 8. Biéu d thé hién d6 dan dién cua nudc song va nuée giéng khoan dot thang 11.

Két qua phan tich cho thay do dan dién nudc song Cam Giang dao dong tir 267 dén
430mS/cm vao thang 5 va tir 462 dén 638 mS/cm vao thang 11. Chi tiéu d6 dan dién nude
song Cam Giang trong 1 nim mic du khong cé dot bién nhung c6 khoang dao dong twong
dbi 16m, chig t6 nudc song dang bi 6 nhiém. PO din dién vao thang 11 cao hon so thang 5,
c6 thé do mirc d6 6 nhiém trén song vao thang 11 thudc mua kho cao hon so véi thang 5, vao
mua mua. D6 din dién nudc tham tai giéng khoan trung tim dao dong tir 88 dén 152mS/cm
vao thang 5 va tir 162 dén 265mS/cm vao thang 11. Do din dién trong nudc thim co gia tri
thép hon va murc d¢ dao dong nhd hon thé hién su On dinh vé chat lugng nudc cling nhu mure
d6 6 nhidm thap hon.

— So sanh dao dong do dan dién giita nudc song va nudc tham tur song

Theo biéu do trong Hinh 7, Hinh 8, d6 dan dién cua giéng khoan trung tdm tai T4n
Trudng qua nhiéu lan do, ludn thap hon d6 dan dién ciia nudc séng Cam Giang. Chimg to
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nude thim tir song sau khi di qua tang loc, cac chat khoang co trong nudc da giam di dang
ké. Pidu nay c6 dugc 1a do tac dung giam shok ctia cac tang dat da tham nudc dbi voi nude
tham tir song.

b) Chi tiéu COD va NH4

Su thay d6i ham lugng COD va NH4 cta nude song va nude tham tir song (LKTT) qua
hai dot léy mau va phan tich chit lugng nude dugce thé hién trén cac Hinh 9, Hinh 10.
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Hinh 9. Ham lwong COD va NH4" cila nuée séng va nude thim dot thang 5.

12

10 1

6
2
0

[ed]
!

EN
!

u COD Song C. Glang (mg/l)
uCOD-LKTT (mg/l)
NH4-Song C.Giang (mg/1)

Hinh 10. Ham Iuvong COD va NHy4" ctia nu6e song va nude thim dot thang 11.

— So sanh dao dong COD va NHy giita nuéc séng va nude thim tir song

Két qua phan tich mau nude trong hai dot thi nghiém, cho thay trong mau nudc song
Cam Giang, chi tiéu COD c6 bién d6 dao dong kha 16n tir 4,3—11,2 mg/l, NH4 dao dong trong
khoang tir 1,86 dén 3,38 mg/l. Trong d6, két qua phén tich thang 11 cho gia tri cao hon, ciing
nhu mirc d6 thay d6i nhiéu hon.

Trong nudc thdm tir song tai giéng khoan trung tim, ham luong COD dao dong trong
khoang 0,8 dén 1,86 mg/l, giam tir 73 t6i 86% so v6i ham luong COD trong nu6e song. Nhu
vy nudc thim trong qué trinh van chuyén tir séng vao giéng, ham luong chit hitu co giam,
chimg to di co cac qua trinh oxy hoa va phan hity chat hitu co, chimg t6 kha ning loai bo
hitu co nho 16p bun cat dy va bo song. Ham lwong NH4 trong nurée tham nam trong khoang
0,54 dén 2,18 mg/l, giam tir 48 dén 81% so véi ham lugng NH4 trong nudc song, ciing thé
hién kha niang xir Iy ammoni cua tang loc day va thém song. NH4 giam, chimg t6 da co qua
trinh bién d6i NH4 trong tang dat cat. Két qua nghién ctru cling pht hop véi cac nghién ciru
trudce do, cho th?iy COD va NHy" ¢6 thé duge loai bé nho tﬁng tham loc thém song duoc giai
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thich 1a do ty 1¢ thdm ciia nudc séng vao tang chira nudc, cac qua trinh oxy hoa tan va qua
trinh sinh hoc [7, 18, 19].

¢) Chi tiéu sat va mangan

Sy thay d6i ham lugng Fe va Mn cuia nude song va nude tham tir song (LKTT) qua hai
dot léy mau va phan tich chét lugng nudc dugce thé hién trén cac Hinh 11, Hinh 12.
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Hinh 11. Ham lugng Fe ctia nudc song va nudce thim theo dot Iy mau thang 5.
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Hinh 12. Ham luong Fe ciia nude song va nudce tham theo dot 14y miu thang 11.

Két qua phan tich chét lugng nudc (Hinh 16 va Hinh 17) cho thiy: Trong nudc song
Cam Giang, ham luong Fe thip hon trong nudc tham tai cac 16 khoan. Ham luong Fe trong
nuée song dao dong khong nhiéu va & muc thap tir 0,18 dén 0,4 mg/l. Ham luong Fe trong
nuée thim dao dong tir 2,91 dén 6,01 mg/l cao hon nhiéu so véi ham luong Fe trong nudc
song, pht hop véi viée mot lugng nude dudi dat da vao giéng cing voi nude tham tir song.
Ham lugng Fe trong nudce tham tir giéng khoan trung tdm ciing cho thdy su bién dong kha
16n theo thoi gian lay mau, dugc giai thich co thé do ty 1¢ hoa tron gitra nude tham tir song
va nudc dudi dat khong gidng nhau giita cac 1an 1dy mau. Ham luong Fe trong nude tham
ctia dot 14y méu thang 11 cao hon so vé6i dot thang 5, phu hop véi két qua do twong quan
muc nude gitta nude séng va nude dudi dat. Két qua do myc nudce cho thay, muc nude song
Cam Giang ludn cao hon so v6i muc nude ngam, d6 chénh muc nude dot do cudi thang 5
cao hon so véi dd chénh myc nude cudi thang 11. Két qua mé phong dong chay nu6e dudi
dat voi luu lugng bom 8m3/h ciing cho ty 18 hoa tron giita nude mit va nude ngam tai 16
khoan trung tdm khoang 70-30, twong d6i phu hop véi sy thanh d6i ham luong Fe trong nudce
tham.
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Hinh 13. Ham lugng Mn cua nude song va nudc thim theo dot léy mau thang 5.
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Hinh 14. Ham lugng Mn ctia nude song va nude tham theo dot léy mau thang 11.

Ham luong Mn trong nudc séng Cim Giang tur 0 dén 0,03 mg/l, trong khi d6 ¢ trong
nuée giéng khoan trung tdm c6 ham luong Mn bién dong tir 0,12 dén 0,17 mg/1. Ham lugng
Mn trong nudce thim ting so v&i nudc song, dugc giai thich la do Mn trong nude ngam vao
giéng (Hinh 13, Hinh 14). Xu hudng thay d6i ham lugng cac chat 6 nhiém theo phuong vudng
goc song Cam Giang cia dot thi nghiém thang 5 va thang 11/2020 ciing pht hop v6i mét sb
dot phan tich chét lugng nudc roi rac duoc thuc hién trong nam 2020 va 2021.

3.3. Bdnh gid kha nang loai bo sdt, mangan, amoni va chat hitu co nho tang tham loc ven
song
Két qua phan tich mAu nudce trung binh tai cac 16 khoan tai Tan Truong, Cam Giang, Hai

Duong trén mat cat vudng goc véi song Cam Giang, céc chi tiéu Fe?', Mn?", NH4" va COD
duoc thé hién trong Bang 4.

Bang 4. Ham lugng Fe?*, Mn?*, NH4" va COD trong nudc mit va cac 16 khoan trén mit cit vudng
goc voi séng Cam Giang.

Tén LK Vi tri Fe Mn COD NHs NO:2 NOs;

Song S6ng Cam Giang 0.3 0.02 6.8 3.7 039 3.05
LK QS1 LK quan tric 1 (Cach 1 m tir song) 1.0 0.15 3.4 1.5 0.15 0.92
LK QS2 LK quan tric 2 (Cach 9 m tir song) 2.9 0.16 1.6 1.44 KPH 0.71
LK VD1 LK trung tdm (Cach 11 m tr séng) 53 0.18 1.2 1.2 KPH 0.62

LK QS3 LK quan tric 3 (Cach 15 m tir sng) 6.09 0.19 0.8 1.16 KPH 0.6
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Hinh 15. Ham luong Fe**, Mn?*, NH,* va COD nudc song va nude thim céac 16 khoan thudc mat cit
vudng goc song.
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Hinh 16. Ham lugng NH4*, NO>~, NOs™ va TN ctia nude séng va nude thdm céc 15 khoan thudc mét
cit vudng goc song.

D6 thi trong Hinh 15, Hinh 16 biéu thi phan b ham luong Fe>", Mn?>", NH4", NO2~, NOs~
, TN va COD trong nudc séng va nude thdm & cac 16 khoan tai dia diém nghién ciru theo
phuong vudng géc voi song Cam Giang. Theo d6, ham lugng Fe?" va Mn?" tang dan theo
khoang cach tir song tang 1én, thé hién luong tham tir song giam dan va lugng nude ngam tir
tang chira nudc dudi dat ting 1én, ham lugng Fe?' ting nhidu tai vi tri giéng thim khai thac
(LKTT). Ham lugng NH4", NO,~, NO3~, TN va COD giam dan & cac 16 khoan cang xa song,
chirng minh hiéu qua loai NH4*, NO>~, NOs~, TN va COD cua téng tham loc ven song. Cac
qua trinh sinh hoa c6 thé d3 dién ra trong téng loc thém song, dac biét trong vung tham loc
ban d4u. Két qua phan tich chat lugng nudc va sy bién ddi vé thanh phan cac chat trong ving
thdm tai dia diém nghién ctru RBF tai Tan Trudng ciing pht hop véi cac nghién ciru 6 lién
quan [7, 18, 19]. Trong vung thAm ban dau co6 thé c6 cac diéu kién thiéu khi hodc yém khi
tao dicu kién hoat dong cho cac vi sinh vat trong cac qua trinh phan hiy sinh hoc. Cac qua
trinh sinh héa nhu nitrification, denitrification va qua trinh anamox c6 thé di xay ra giai thich
cho hién tugng giam nong dd cac chét trong nudc tham tir song t6i cac 16 khoan. Sy giam
COD ciing phu hgp véi viée giam NO;™ trong qua trinh denitrification.

4. Két luan

Nghién ctru d thyc hién danh gia hiéu qua 1am sach nudc nho ting thim loc ven song
tai dia diém nghién ctru cia dé tai 1a ven song Cam Giang thudc xa Tan Trudng — Cam Giang,
Hai Duong. Két qua nghién ctru 4p dung céng nghé RBF, cho thiy, ting loc thém song gitip
lam giam ndng do cac chit 6 nhidém nhu NH4", NO;~, COD. Qua qua trinh bom khai thac thi
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nghiém va ldy mau phén tich chat lugng nudc cho thay ham lugng COD trong nudc thdm tai
vi tri khoan nghién ctru cach bo song 11 m giam tGi 86% so vGi nude song, NHs" giam 81%.
Tuy nhién, ham luong Fe va Mn trong nude tham cao hon so v&i nude séng, do anh hudng
cta dong chay ngdm, nudc tham van can phai qua xur Iy dé dam bao tiéu chuan chét luong
nude cap cho sinh hoat. Ap dung cong ngh¢ RBF, khai thac nudc séng qua tang tham loc
thém soéng thu dugc nude co chat luong t6t, 6n dinh, ham lugng can nho, giam cac chat hiru
co, dinh dudng va cac chat dang vét. Tuy thudc vao dic diém dia ting, dia chit thuy vin,
chét lwong nude dudi dit va do chénh muc nude gitra nude séng va nude dudi dat, nudc
thim c6 thé c6 ham lugng Fe cao hon so véi nude séng, tuy nhién chi phi xir Iy Fe trong
nude dé dang va chi phi thdp hon nhiéu so v&i xir 1y chat hitu co va dinh dudng. Ap dung
cong nghé RBF ciing gop phan dam bao an toan vé chit lwong nudc, giam céc rai ro do su
cb méi truong nudc mang lai.

Han ché ciia nghién ciru trong pham vi bai bao 1a chwa thyc hién thi nghiém dugc theo
thoi gian dai nham danh gia duoc sy thay d6i chat luong nude thim theo thoi gian, cling nhur
chua danh gia dugc sy thay d6i thanh phan cac chat trong trudong hop khai thac nude voi luu
luong thay doi.

Can tiép tuc nghién ctru giai phap khai thac nuéc tham trong thoi gian dai, luu luong
thay d6i va can thir nghiém nghién ctru vé chat luong nudc tai cac dia dlém cho phép khai
thac nudc tham khong chi ¢ tang gh ma co the & tang qp tai nhitng diém tang qp dugc nhan
dong tham tryc tiép va gian tiép qua céc ctra s6 dia chét thity van.

Pong gop cho nghién ciru: Xay dung v tudng nghién ciru: N.-T.H.; Lya ch(_)r} phuong phap
nghién ctru: D.T.H., N.T.H.; Thu thap, phan tich, x 1y s0 li€éu: N.T.H.; Vi€t ban thao bai
bao: N.T.H.; Chinh stra bai bao: D.T.H.

Léi cam on: Bai bio nay dugc hoan thanh trong khudn kho thyc hién Dé tai nghién ctru theo
Nghi dinh thu gitta B Khoa hoc Cong ngh¢ Viét Nam va Bo Nghién ctu va giao duc Cong
hoa lién bang Pirc, ma s6 dé tai 60.GER—19: “Nghién ciru tmg dung va phat trién cong nghé
khai thac nuédc thim tur song & Viét Nam phuc vu sinh hoat va san XUat”.

Loi cam doan: Tép thé tac gia cam doan bai bio nay la cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhiing nghién ctu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Evaluation of the effectiveness of improving water quality by
appying riverbank filtration technology

Nguyen Trung Hieu', Doan Thu Ha'"

! Thuyloi University; trunghieu.ma@hotmail.com; thuha_ctn@tlu.edu.vn

Abstract: Riverbank well can abstract filtration water from river water and some of
groundwater. The study was carried out at the well field site to exploit seepage water from
the river at Tan Truong, Cam Giang, Hai Duong. The research purposes airm to evaluate
and demonstrate the ability to improve water quality of the riverine percolation layer.
Infiltrattion water quality were analyzed to assessing the change of substrate concentrations
with different distances from the river. Research results showed that the COD content in the
pumped filtrated water at borehole (11m from the riverbank) decreased by 86% compared
to river water, NH4" decreased by 81%. Research results have proved also of the pollutants
removal ability from river water during movement throw riverbank filtration. In the current
situation of increasingly polluted and depleted surface water. Riverbank filtration
technology could be considered as a suitable water source solution.

Keywords: Riverbank filtration; Seepage water flow; Filtration water quality; Pollutants
removal.



