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Tém tit

Nghién cifu tip trung vio ddnh gid anh hudng clia t& hop héa chét khi bd sung vao nuée hd do thi & Ha Noi.
Cu thé 1a ty 18 héa chit Ca(NO;),/FeCls, ndng do clia t& hgp hda chét canxi nitrat (Ca(NO3),), sat (IIT) clorua
(FeCl3) va dong (II) sunphat (CuS0y) (4%0) va thsi gian xi 1y. béi tuong nghlen ctu 14 nude hd Triéu Khic va
cdc thi nghiém dudgc tién hanh trong diéu kién phong thi nghlem Phan mém VISUAL MINTEQ 3.1 dudc st
dung d€ xéc dinh su c6 mit clia cic ion chinh khi hoa tan t6 hgp héa chit vao trong nude. Céc chi tiéu dudgc
danh gia gdm c6 tdng chit ran 1o ling (TSS), do duc, nhu cau oxy héa hoc (COD). Két qua nghién ciiu cho
thiy, hiéu suit cai thién chit lugng nuéc hd dat gia tri t6i uu khi cho t& hop héa chit Ca(NO3),/FeCls = 1:1
(v/v) tai ndng do 0,5 M trong khoang thdi gian xt 1y 1a 3 gio. Trong diéu kién nay, hiéu qua xi Iy TSS, do duc,
COD la ~ 77%, ~ 82% va 85%. Két qua ti nghién citu nay khang dinh riang viéc st dung t hop hoa chét bao
gdm Ca(NO3), va FeCls khi b6 sung CuSOy (4%0) sé 1a gidi phéap hiéu qua kiém sodt chit lugng nudc ho do thi
Ha Noi.

Tir khod: phii dudng; cai thién chét lugng nudc ho; canxi nitrate; sat (IIT) clorua; xi ly biang héa chit.

RESEARCH IN LAB SCALE ON THE ADDITION OF CHEMICAL COMBINATIONS FOR TREATMENT
OF HANOI URBAN LAKE WATER POLLUTION

Abstract

This research focused on assessing the effects of chemical combinations when adding them to Hanoi urban
lakes. We particularly evaluated the appropriate concentration of calcium nitrate Ca(NO3),, iron (III) chloride
FeCl; and copper (IT) sulfate CuSOy4 (4%o), the ratio of Ca(NQOj3),/FeCls, and the treatment time. The object of
the study was Trieu Khuc Lake and the experiments were conducted under laboratory conditions. Water quality
parameters were assessed including total suspended solids (TSS), turbidity, chemical oxygen demand (COD),
and algae density. The results showed that the treatment efficiency reached the highest value when adding
Ca(NO3),/FeClj ratio (v/v) of 1:1 with the concentration of chemicals 0.5 M and the treatment time of 3 hours.
Under that condition, the removal efficiencies of TSS, turbidity, COD and the reduction of algal density were
approximately 77%, 82%, 85%, and 56%, respectively. Therefore, the combination of calcium nitrate, iron (III)
chloride under the addition of copper (II) sulfate will be an effective solution to ameliorate water quality of
Hanoi urban lakes.

Keywords: eutrophication; lake water quality improvement; calcium nitrate; iron (IIT) chloride; chemical treat-
ment.
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1. Giéi thiéu

Ho ndi do c6 vai trd quan trong trong hé théng thodt nude va tao moéi trudng canh quan cho do thi.
Ha Nbi hién nay c6 125 hd trong 12 quéin noi thanh [1]. Phan 16n cac hd nay tiép nhan nudc mua va
nuéc thai khu vuc xung quanh, két hop véi bun cin ling dong trong thoi gian dai khong dudc nao vét
nén ho bi phd dudng, ché dd oxy va chét luong nudc hod suy gidm dan dén 6 nhiém trAm trong. Céc
hd chua dudc tach nudc thai mic do 6 nhiém phan 16n & trang thdi a-mesosabrobe [2]. Céac ho do thi
Ha Nai hién nay 1a c4c hd nong (su tir 1,5 dén 3,5 m), dién tich nho (phan 16n dién tich tir 2 dén 6
ha) v6i mic dd 6 nhiém cao [3].

Dé giai quyét tinh trang 6 nhiém, thanh phd Ha Noi da c6 nhiing bién phap cép thiét va hiéu qua
d€ cai thién chit lugng nudc hd ndi thanh nhu: tach nudc thai va nao vét mot sé ho, tha tham thiy
triic két hop véi lap dit hé théng voi phun nudc trén mit hd, ... [4]. Hién nay, cac hd c6 dién tich tir
0,5 dén 20 ha & Ha Noi dang dudc chia ra thanh 3 nhém hd theo cac hinh thiic quan 1y va kiém soat
6 nhiém ho khic nhau. Nhém I gom cic hd duge tach nudc thii, c6 ke bo va nao vét theo cic du 4n
thoat nudc ctia Ha Noi. Nhém IT gdm céc hd dude ke bo va tach mot phan nude thai ra khdi hd. Nhom
III: cac hd chua dudc tich nude thai va chua dude nao vét. Do lugng nude thai x4 vao hd khic nhau
nén cac nhom ho sé cé thanh phan tinh chit khac nhau.

Tit niim 2016, Cong ty TNHH Tho4t nuéc Ha Noi da st dung ché phdm t6 hop héa chét oxy hoa
khti 3 hop phan Redoxy-3C dé xit Iy & nhiém, gép phan cai thién chét lugng nudc cho 86 hd ndi thanh
[5], trong d6 phan 16n cdc ho 1a loai ho dudc cai tao va tach nudc thai. Sau xi 1y, nhiéu ho trong sb
d6 duy tri dudc chit lugng nuéc mifc B1 theo QCVN 08-MT:2015/BTNMT. Tuy nhién Redoxy-3C
12 ché pham phai nhap tir Cong hoa Lién bang Diic c¢6 gia thanh 16n. Mit khic, dic diém vat ly, chit
lugng nude va tram tich cac hd khac nhau nén ding mot loai ché phdm cling thanh phan t§ hop héa
chét cho tét ca céc loai ho d6 thi 1a khé khin va phic tap.

Trudc day, Riplox va cs. da st dung t& hgp héa chét véi FeCls, Ca(NO3), va cic hda chét khac dé
xt Iy 6 nhiém trong hd Lillesjon (Thuy Pién), 12 mot hd nong rong 4,2 ha, véi két qua 1a xit ly dugc
6 nhiém nudc hd va dic biét 1a ngin ngita duge phi dudng do kim hiam photpho trong lién két véi sat
khong cho ti xuit vao nudc hd. Su tao thanh cic bong keo tif cac chit & nhiém va céc ion hoic cic
thanh phan héa chit mang dién tich duong khi hoa tan Ca(NO3), va FeCl; trong nuéc va su thAm nhap
ctia ion NO3 ™~ vao trong bun ling, tao diéu kién cho vi khuan phén nitrate héa 6-xi héa céc chit hitu
co 1a cdc qua trinh chinh dién ra trong qua trinh xt 1y [6]. Bén canh d6, mubi dong sunphat CuSOy4
dugc bd sung vao nudc hd d€ kim ham su phat trién ctia tdo va cac phu du thuc vat khac. Tao trong
mdi trudng sé bi dnh huéng khi ham lugng Cu?* gy doc trong nude dao dong tir 0,001 + 4,0 mg/L
[7]. Trén co s& ndy, cdc nghién cifu sau da tiép tuc trién khai xi Iy 6 nhiém mot s6 hd & Piic, Thuy
Dién, Brazil, ... [8—11]. Tai Viét Nam, Ha va cs. (2017) da dung quy trinh Riplox két hop bd sung
ché pham héa hoc LOLO-pH104 d€ thit nghiém x{ ly 6 nhiém nudc ho Hitu Tiép-B52 (Ha Noi) thude
nhém ho da dugc tdch mot phan nudc thai trude khi vao hd. Tir bi 6 nhiém ning, chit luong nuée hd
dugc cai tao d€ ddm bio mic B1 ctia QCVN 08-MT:2015/BTNMT [12]. Nhu viy t& hop héa chit
trén nén quy trinh Riplox c6 thé ting dung dé xt ly 6 nhiém cac hd dd thi. Cac héa chét tham gia trong
t6 hop nay it gy nguy hai v6i moi trudng va 1 nhiing loai thong dung dé kiém trén thi trudng. Tuy
nhién, nghién ctfu vé ting dung héa chit trén nén quy trinh Riplox cho cic hd do thi tai Viét Nam méi
chi dugc thuc hién cho 1 hd (H6 Hitu Tiép — B52). Thanh phin héa chit trong t& hop nay thay ddi khi
st dung cho ting loai hd, phu thudc vao dic diém vat ly va ché do thily luc ctia hd, tinh trang 6 nhiém
ctia ho. Do d6, rat can thém cic nghién ciiu tuong tu dé€ xay dung t& hdp héa chit thich hop nhit, tuy
theo cic loai hd khac nhau nham dat dudc hiéu suét xi ly t6t nhét. Tir d6, hudng t6i muc tiéu ap dung
rong rai td hop héa chét trén nén Riplox dé cai thién chit lugng nudc hod, gép phin bao vé méi trudng.
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Nghién cifu dudc tién hanh trong phong thi nghiém dé xay dung t& hop héa chit trén nén quy
trinh Riplox véi muc dich cdi thién chat lugng nuéc hd. Trong nghién ctiu budc dau st dung tS hop
héa chét bao gom 2 thanh phan chinh: Ca(NO3), va FeCls. CuSO; ciing dudc dua vio mot lugng nhd
d€ ngén chdn qua trinh phat trién cla tdo. Nghién ctiu 4p dung xt Iy & quy md phong thi nghiém cho
nude hd Triéu Khidc thuéc nhém hd con tiép nhan toan bo nudc thai tif khu vuc xung quanh.

2. Pbi tuong, phuong phap nghién citu
2.1. Déi tuong nghién citu

Pbi tuong nghién ctu 1 hd Triéu Khic, c6 dién tich khodng 1500 m?, thudc xa Tan Triéu, Triéu
Khiic Ha Noi, c6 toa do tai 20°58°47”N 105°48°00”E (Hinh 1). H6 hién nay dang tiép nhan nudc thai
tir 1ang nghé Triéu Khic (chi yéu 12 cdc hoat dong tai ché, thu gom san phdm nhua, so ché 16ng vil
va lam phu liéu may mic) v6i 3 6ng x4 truc tiép vao hd. Pay 1a hd chua duge céi tao, 16p bun tram
tich lang dong 16n, khong nidm trong danh sach xi 1y 6 nhiém bing t& hgp ché pham Redoxy-3C ciia
Cong ty TNHH Thoat nuc Ha Noi.

-

Hinh 1. Vi tri hd Triéu Khic trén Google Map
(Céc vi tri x4 thai dugc danh diu sao trén hinh anh)

Bé miit hd c6 con ton dong rit nhiéu rac thai bi xa thai bira bai do y thiic ngudi dan. Bén canh do,
hd ¢6 ham lugng tio va cic chi tiéu thong s chét lugng nude hd cao hon so véi cac hd do thi hién
nay [1]. V6i cic dic diém néu trén, hd Triéu Khic 12 dai dién cho nhém hd d6 thi & Ha Noi dang tiép
nhan toan bd chit thai tif moi trudng xung quanh. Vi thé, hd Triéu Khiic dugc lua chon dé thuc hién
cdc thi nghiém nham cai thién cac thong s6 6 nhiém ctia nudc hd (Hinh 2).

2.2. Hoéa chdt thi nghiém

Trong nghién ctiu budc dau st dung t& hgp héa chit bao gdm 2 thanh phan chinh: Ca(NO;3), va
FeCl3, bén canh d6, CuSOy ciing dugc dua vao mot luong nhé dén ngin chin qud trinh phat trién ctia
tao. Trong do:
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Hinh 2. Hién trang chit lugng nudc hd Tridu Khiic

Canxi nitrat Ca(NO3), - 4 H,O 1a hop chit mubi vé co dugc tao thanh dudi su lién két cta 1 kim
loai Ca* va 2 nhém NO3>~, khéi lugng phén tit 12 236,149 g/mol. Mudi c¢6 dang hat tron nhé khong
mau, hdt &m manh tir khong khi va thudng thiy & dang ngdm 4 phén ti nudc. C6 khdi lugng riéng
12 2,504 g/cm® (khan) va néng chay & 561°C. Hoa tan tdt trong nudc, véi do hoa tan trong nudc dat
1212 g/L. 6 20°C, d€ ngoai khong khi dé bi chay nudc.

Héa chit sat (IIT) clorua (FeCls - 6 H,0) 1a hop chit mubi vo co dudc tao thanh dudi lién két ctia
1 kim loai Fe** va 3 nhém C1~, khéi lugng phan ti 1a 270,33 g/mol. Mubi c6 mau cam dén nau den,
thudng thiy & dang ngam 6 phan ti nudc. Sét (II) clorua c6 khéi lugng riéng 1a 1,82 g/cm? va néng
chay & 37°C. Sat (IIT) clorua it hoa tan trong nudc, khong thé chdy dugc va khi 4m uét, né &n mon
nhom va hau hét cac kim loai. Sat (IIT) clorua khi thity phan it bi 4nh hudng ctia nhiét do va va gidi
han pH rong (tu 2 ~ 12).

Sunphat ddng CuSOy - 5 H,0 1a mudi v6 co dugc thao thanh dudi lién két ciia 1 kim loai Cu?*
va 1 nhém SO4~, khéi luong phan tit 12 249,68 g/mol. Mubi ¢6 mau xanh lam, thudng thiy & dang
ngdm 5 phan ti nudc. Pdng sunphat c6 khdi luong riéng 1a 2,284 g/cm? va néng chay & 150°C. Pdng
sunphat ngam 5 phan ti nudc hoa tan tdt trong methanol (10,4 g/L & 18°C).

2.3. Tién hanh thi nghiém
a. LAy nudc ho va xac dinh chat lugng nude hd trude khi xd 1y

Nudc ho dudc 14y & do sau 15 - 20 cm tai vi tri gan céng x4 khu vic chiia va dinh lang Triéu Khiic
trong diu kién trdi quang, khong ning, nhiét do méi trusng khoang 20°C, sau d6 mang vé phong
thi nghiém. S6 lugng mau 1dy mot ngay khoang 10 L, thdi gian liy mau tir ngay 9/9/2020 dén ngay
20/3/2021. Binh 14y mau thé tich 5 L, trang qua binh dung 3 14n bing nudc hd, liy nudc, cho nude
chay diy miéng chai va day nip lai. Miu nu6c dudgc sit dung trong vong 24 tiéng ké tir ltic 14y.

Sau khi 1dy nuéc hd ban dau vé, tién hanh do céc thong sb cd ban c6 trong mau nudc (pH, COD,
do oxy hoa tan, do duc) theo cdc phuong phap hién hanh [13]. Sau d6, so sanh cic thong sb clia
hd Triéu Khic véi gia tri gidi han B1 cia Quy chuin vé chit lugng nudc miat QCVN 08-MT:2015/
BTNMT nhiam xéc dinh tinh trang chit lugng ban dau ctia nuéc hd [14]. Két qua so sanh nuéc hod
Triéu Khic vé6i gia tri giéi han B1 (Dung cho muc dich tuéi tiéu, thiy 1gi va cidc muc dich khéc) ctia
QCVN 08-MT:2015/BTNMT & Bang 1 cho thiy chit lugng nudc hd Tridu Khiic trude khi xt ly dang
bi 6 nhiém béi cac chét ciin 10 liing va céc chit hitu co. Tong chit rin 1o ling c¢6 trong miu nudc roi
vao khoang 80 mg/L cao gan gip ddi so véi quy chudn vé chit lugng nuéc mit. Bén canh d6, nong do
COD c¢6 trong nudc hd Triéu Khic trude khi xt 1y rat cao, khoang 133 mg/L va cao hon gp 10 lan
so véi quy chuan. Ham lugng COD cao trong nudc hd Triéu Khic c6 thé dugc giai thich bdi hd phai
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tiép nhan mot luong nude thai sinh hoat & khu vuc dan cu xung quanh. Tir sb liéu cho thiy, nudc hd
Triéu Khic da bi 6 nhiém hitu co va can c6 bién phap dé kiém sodt cac thong sd chit lugng nuéc.

Bang 1. So sanh gid tri dau vao ciia cc thong sb chét lugng nudc hd Tridu Khiic ban dau
véi gia tri gi6i han B1 cia QCVN 08-MT:2015/BTNMT

Gia tri At 2
Thong sb Don vi RN Ket flua
Nudc hd Triéu Khic ~ QCVN 08-MT:2015/  so sanh
trung binh (min — max) BTNMT [14]
pH 6,8 (5,5-17,8) 55-9 bat
Tong chit rin 1o ling ~ mg/L 80 (70 — 98) 50 Khong dat
COD mg/L 133 (104 - 152) 30 Khoéng dat
Oxy hoa tan mg/L 6,2(05,5-7) >4 bat
b6 duc NTU 150 (133 -173) - -

Ghi chi: Thoi diém 14y mau: tir ngay 9/9/2020 dén ngay 20/3/2021; miu dugc 14y vao 8 gio 00 phiit, trong
diéu kién thai tiét: troi quang, khong cé ning, nhiét dd moéi trusng khong khi khoang 23°C. S6 lugng mau
(dung trong binh 5 L): 50 mAu. Vi tri iy mAu tai khu vuc gin cng xa & giita chuia Triéu Khic va Dinh trén
Triéu Khic.

b. Thi nghiém xi ly nuée hod
Thi nghiém x& 1y nuéc hd Triéu Khic dudc

thuc hién trong phong thi nghiém Ky thuat moi ' ki J '
truong, trudng Pai hoc Thuy 1gi (Hinh 3). Cac thi e
nghiém dudc thyc hién & ché do tinh. Miu nudc —

lay vé dugc chia sang cac binh dinh mic c6 thé TR Ly

tich 1 L. Trong nghién ctu nay, t& hop héa chit
xt ly dudc xdy dung trong cac diéu kién sau: dong
sunphat dudc cb dinh & ndong do C = 4Y%; canxi ni- 1 3
trat va sét (I1I) clorua dudc cho vao véi cdc ti 1 va ‘u—’ u ‘-h
nong do khac nhau (Ca(NOj3), : FeCl; (v/v)= 1:1;

1:2; 1:3; 1:4; nong d6 héa chat = 0,1 M; 0,2 M;

0,5 M; 1 M) ; hiéu qua xit ly dudc danh gia theo

thdi gian (1 h, 2 h, 3 h, 4 h). Mdi mé thi nghiém Hinh 3. Hinh 4nh thi nghiém x& ly nudc hod
dugc 1dp lai 3 1an, két qua thu dudc dudc biéu Triéu Khiic trong phong thi nghiém Ky thuat méi
dién & dang trung binh cong va do léch chuin. Sau trudng, trudng Pai hoc Thuy 1¢i (dnh chup ngay
khoang thdi gian x@ ly theo tiing mé thi nghiém, 20/3/2021)

phan nudc trong dudc 1iy mau véi thé tich 100 mL

dé xdc dinh céc chi tiéu nhu ndng d6 6-xi hoa tan (DO), tdng lugng chét rin 16 ling (TSS), do duc,
pH, nhu ciu 6-xi héa hoc (COD) va mat do tdo. Trong do, chi tiéu DO dudc xic dinh bé”mg may do
ndng do d-xi hoa tan Prosolo, model: YSI — 603069; chi tiéu d6 duc dudc xdc dinh bang mdy do do
duc HACH 2100Q; chi tiéu TSS dudgc xic dinh bang phuong phip do quang thong qua may HACH
DR3900; chi tiéu COD dugc x4c dinh theo TCVN 6491:1999 [13]. Bang 2 t&ng hop diéu kién thuc
hién va cic chi tiéu danh gia hiéu qui xi ly trong phong thi nghiém dbi véi nudc ho Triéu Khiic.

—— | T oy
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Bang 2. Tong hop diéu kién thi nghiém xi ly nuéc hd Tridu Khiic bing tS hgp héa chit canxi nitrate
va st clorua dudi su cé mit ctia ddng sunphat 4%,

Diéu kién thi nghiém Mo ta

Ty 1& héa chat Ca(NOs), : FeCls = 1:1; 1:2; 1:3; 1:4;
Nong do dong sunphat C = 4%

Nong do héa chit Ca(NOj3), vaFeCls: C = 0,1 M;
Thoi gian theo doi # = 1 h;

Ché do thi nghiém: tinh

pH=64~76

Chi tiéu danh gia: do duc, TSS, COD

Ty 1& héa chat Ca(NO3), : FeCls (v/v) = 1:1;

Nong do dong sunphat C = 4%

Nong dd héa chit Ca(NO3), va FeClz: C = 0,1 M; 0,2 M; 0,5 M; 1 M;
Thoi gian theo doi # = 1 h;

Ché dd thi nghiém: tinh

pH=6,4~7,6

Chi tiéu theo doi: do duc, TSS, pH, COD

Ty 1& héa chit Ca(NO3), : FeCls = 1:1;

Nong do dong sunphat C = 4%

Nong dd héa chit Ca(NO3), vaFeCls: C = 0,5 M;
Thai gian theo doit = 1h,2h,3 h, 4 h;

Ché dd thi nghiém: tinh

pH=64~7,6

Chi tiéu theo doi: do duc, TSS, COD.

X4c dinh ty 1¢ héa chét
toi vu

Xdc dinh ndng do héa chit
ti uu

Xac dinh thoi gian xt 1y
t6i uu

2.4. Xdc dinh mitc dé phan li ciia t6 hop héa chdt bang phan mém Visual MINTEQ

Ngoai ra, trong nghién cifu nay con st dung phan mém Visual MINTEQ 3.1 d€ x4c dinh mic do
phén 1i clia cdc héa chit khi cho vao nude; 1am co s6 dé€ xdc dinh co ché xi 1y clia t& hop héa chét
trong qud trinh xt Iy nuéc hd. Phin mém Visual MINTEQ st dung phuong phap cin bang dién tich
va khdi lugng d&€ mo phong su ¢6 miit clia cic ion kim loai, xdc dinh do hoa tan, dd hip phu, d6 manh
ion, xdc dinh trang thai hay cic pha tdn tai ctia cdc chét trong dung dich, khdo st su can bang cia
cdc chit 6-xi héa — khit thudng gip, xic dinh lién két ciia cdc ion vdi bé mit 6-xit va cic chit hitu co
thong qua md hinh tao phiic [15]. Phan mém nay dudc ap dung rong rii trong linh vuc héa hoc va moi
trudng bang cach mo phong céc thanh phan héa chit anh hudng dén co ché xit ly clia mot qua trinh.
Tuy nhién, d€ dim bdo do tin cdy ctia két qua xuit ra tif phAn mém, céc diéu kién bién can dudc mo ta
chi tiét va chinh x4a. Ngoai ra, mot s6 hop chét héa hoc hitu co phiic tap khong c6 trong danh luc héa
cht ctia phan mém, doi hdi ngudi sit dung phai thiét 14p ngan hang/danh sich héa chit riéng.

Trong nghién ctiu nay, d€ 4p dung phin mém Visual MINTEQ, cic thong s6 dau vao dugc thiét
lap bing céch chon céc ion Ca®*,NO3;~, Fe’*, Cl~ trong thu muc component name va dua vao trong
danh sich céc ion thém vao trong nudc qua thu muc “add to list”. Cac diéu kién bién dung dé€ xac
dinh mic d6 phan li ctia t& hop héa chét khi hoa tan trong nudc bao gdm: nhiét do (dugc thiét 1ap &
25°C), don vi ndng dd 1a M, pH dudc chay trong khoang 6,4 dén 7,6 (Hinh 4), d6 ion ctia dung dich
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dugc tinh toan sau cdc 1an chay. Tir két qua xuét duéi dang file excel, s6 liéu sé dugc xi ly dé xdc dinh
su ¢6 mit clia cac ion chinh khi hoa tan t& hop héa chit vao trong nude (Hinh 5).

File  Dwameters  Gobd phaves indenchided species  Adsorptan  Gewi  Bedoe  Mubigeobiem /Swesp  Detabase memigement B

Visual MINTEQ

Hinh 4. Giao dién d€ nhap céc thong s6 dau vao ctia phin mém Visual MINTEQ

2 Visual MINTEQ - Selected sweep results

= = o = o
Log Concertraton Log Concertraton Log Concentration Log Concertraon

1 6400 EAY:] 0.088 Q643 78

2 sw 25 aes o6 oms

; cx T b e o

7000 8266 0.087 0.647 0740

: 7208 sees 20 60 7

a0 s ow 58 o

[ ekde lsst column when pristing to Excel

Hinh 5. Két qué ting dung Visual MINTEQ phan tich ndng do cic ion c6 trong mau nudc hd Triéu Khiic
sau khi bd sung t hgp héa chét clia quy trinh Riplox

3. Két qua va thao ludn

3.1. Két qud thi nghiém

Két quéa nghién ctiu trong phong thi nghiém cho thiy hiéu suét cai thién chét lugng nuéc hod Triéu
Khiic bi anh hudng béi cic yéu td nhu ty 1& héa chat Ca(NOs),: FeCls, ndng do t& hdp héa chit cho
vao nude va thdi gian xit ly. Cac mé thi nghiém (l3p lai 3 1an) nham xac dinh diéu kién t6i uu ctia to
hop héa chit gdm Ca(NO3),, FeCls va CuSOy4 (4%0) dudc thuc hién 1an luct va cho két qua nhu thé
hién trén Hinh 6, 7, va 8.

Theo két qua it Hinh 6, trong diéu kién nong do héa chit cho vao nudc ho dat 0,1 M, sau khoang
thoi gian xt 1y 1 h thi ty 1& héa chit Ca(NO3), : FeClz = 1:1 sé cho hiéu qua xi ly 16n nhét vé6i hiéu
suit loai bd do duc ~ 28 + 1,8%, TSS ~ 42 + 2,4% va COD ~ 60 +1,2%. Khi cho FeCl; vao nuéc,
trong nudc hd sé dién ra qua trinh keo tu va cic chit hitu co dudc keo tu sé lang xubng. Trong thi
nghiém nay, nhém tic gia ting dan liéu lugng FeCls vé ty 1é thé tich so véi Ca(NO3), dé kiém tra gidi
han ndng do cta sit (IIT) clorua can cho keo tu. Vi ty 18 1:1, 1:2, 1:3, 1:4 cho vao, FeClz van c6 tic
dung keo tu c@n hitu ¢ trong nuée, COD trong nudc sau xu ly c¢6 giam. Khi tang FeCls, FeCls gay
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100 + Nong d6 hoa chat C = 0.1 M, Ti 1é hoa chat Ca(NO3)2:FeCl3 (v/v) = 1:1
Thoi gian theo doi T =1 gio Thoi gian theo doi T =1 gioy
Do duc ban dau: 149 £ 16 (NTU) 100 + Do duc ban dau: 154 = 15 (NTU)
80 - TSS ban dau: 83 + 13 (mg/L) TSS ban déu: 85 + 10 (mg/L)
COD ban dau: 120 = 10 (mg/L) 4 COD ban dau: 125 + 8 (mg/L)
. . 30 s 2
S < 531
=07 2x = :
i = g 00T
& o F
g 40 + = oy 2
& o o2 g 40 1
T - | T
20 + ] I E:E 20 +
0 | b= LR I 0 - : ] o= B =y 3, I
1:1 1:2 13 1:4 0.2 0.5 1
Ti 18 hoa chéat Ca(NO3)2 : FeCl3 (v/v) Noéng dé héa chat (M)
m Do duc oTSS aCoD m Do duc oTss 2CoD

Hinh 6. Anh hudng céia ty 1é héa chiat  Hinh 7. Anh hudng clia ndng do t hgp hoa chit dén
Ca(NO;3), :FeCl; (v/v) dén hiéu suit loai bd hiéu suit loai bd TSS, d6 duc va COD
TSS, do duc va COD
Ti I¢ hoa chit Ca(NO3)2:FeCl3 = 1:1

Nong d6 hoa chat C=0.5 M,
Do duc ban dau: 145 =12 (NTU)

100 + TSS ban (Tfl}l: 90 £ 6 (mg/L)
COD ban dau: 133 £ 5 (mg/L)
80+ = = [ =
£ = = ==
= =]
= 60 oL
= =
5 x
7 =
jasi -
20 + ]

0 - ey e 25 e R

Thoi gian theo ddi (gio)

m Do duc OTSS \BCcoD

Hinh 8. Anh hudng ctia thai gian xi ly dén hiéu suit loai bd TSS, d6 duc va COD

mau va khong lang dugc. Mit khac, diéu kién xdo tron khong hoan toan, dan dén FeCls con lai trong
nudc ting, qua trinh keo tu bi &nh hudng, cin 16 ling va chét hitu co khong lang dugc. Vi thé, hiéu
sut loai bo dd duc, TSS va COD c6 xu hudéng giam dan khi ting sit (IIT) clorua 1én. Theo két qua tir
Hinh 6, trong diéu kién ty 1& héa chit Ca(NO;3), : FeCls = 1:1, thai gian x{ 1y 1 h thi hiéu qua cai thién
chét lugng nude hd Triéu Khdc dat gia tri 16n nhit khi ndng do t6 hop héa chét C > 0,5 M; tuong ting
véi hiéu suét xit 1y do duc dat ~ 68 + 2,3%, TSS dat ~ 74 + 2% va COD dat ~ 77 + 2,2%.

Theo két qua ti Hinh 7, thdi gian xd 1y cho hiéu suat dn dinh dbi véi céc thong sb do duc, TSS,
va COD d6i v6i nude hd Triéu Khiic 13 khodng 3 gid khi cho t& hop héa chat véi Ca(NO3), : FeClz =
1:1 vandéng d6 0,5 M.

Dua vao két qua thuc nghiém do céc thong sb chat lugng nude trudc va sau khi xit Iy cho thiy céc
diéu kién t6i wu nhét trong qua trinh xit Iy chat lugng nudc ho:

- Ty 1& héa chit Ca(NO3),: FeCls = 1:1;

- Nong do t6 hop héa chat Cp, = 0,5 M;

- Thai gian xt ly 7 = 3 h.
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Bang 3 tdng hop gid tri cac thong s6 thé hién chit lugng nuéc hd Triéu Khiic sau khi da bé sung
t6 hop hoéa chiat Ca(NO3),: FeClz = 1:1 6 Cyy = 0,5 M va thai gian xit ly ¢ = 3 gid. Theo bang ta c6
thé thiy, sau qud trinh xit 1y, cic thong sb nudc hd Triéu Khiic déu nam trong gidi han cho phép dugc
quy dinh trong QCVN 08-MT:2015/BTNMT, c6t B1. So v6i thong s6 chét lugng nudc dau vao, ham
lugng chit ran 1o lting da giam trung binh 69,31%, d6 duc gidm trung binh 81% va nhu ciu lugng oxy
héa hoc giam trung binh 84,96%.

Bang 3. So sanh gid tri ctia cac thong sb chét lugng nude hd Triéu Khiic sau xt 1y véi gid tri gii han B1
cia QCVN 08-MT:2015/BTNMT

. Gia tri Két qua
Thong so Don vi —  x ; .
Nudc hd Trieu Khic  QCVN 08-MT:2015/BTNMT  so sanh
pH 7,66 55-9 bat
Téng chét ran 10 ling ~ mg/L 28 50 Dat
COD mg/L 19,33 30 Dbat
Oxy hoa tan mg/L 7,23 >4 bat
Do duc NTU 18 - -

3.2. Thdo ludn chung

Trong nghién cttu nay, tng dung Visual MINTEQ dugc st dung d€ xéac dinh cac ion chinh c6
trong nude khi cho cdc hop chit FeCls va Ca(NO3), tai mot ndong do nhét dinh, vi du nhu C = 0,5 M
theo pH dao dong ti 6,4 dén 7,6 trong sudt qua trinh tién hanh thi nghiém. Sau khi nhap s6 liéu va
tinh todn bang ung dung Visual MINTEQ, xuit file excel bang sb liéu nhu két qua trong Bang 4 va
Hinh 9.

Bang 4. Bang ndng do céc thanh phan cc hgp chit c6 mit khi cho Ca(NOs), va FeCl; ndng do 0,5 M theo pH

Log ndng d6 cac ion chinh

H
P Ca*? Cl- CaCl* Fe¥®  NO;~! Fe(OH)*> Fe(OH),* Fe(OH); CaOH* CaNO;*
6,4 -1054 -0822 -0,715 -6,737 =0,074 -2.883 -0,534 -3,602 -7441  -0,805
6,6 -—1,043 -0,822 -0,715 -7,054 -0,074  -3,000 -0,452 -3319 -7241 -0,805
6,8 -1,037 -0822 -0,715 -7,391 -0,074 -3,137 -0,389 -3,056 -7,041 -0,805

7  -1,034 -0,822 -0,715 -7,749 -0,074  -3.295 -0,347 -2814 -6,841 —0,805
72 -1,032 -0822 -0,715 -8,127 -0,074 -3473 0,324 -2,592  -6,641 -0,805
74 -1,032 -0822 -0,715 -8,519 -0,074 -3,664 -0,316 -2,383 -6441  -0,805
76 -1,031 -0,822 -0,715 -8,920 -0,074 —3,866 -0,317 -2,184 -6241  -0,805

Tir Bang 4 va Hinh 9, c¢6 thé nhan thiy trong diéu kién pH tit 6,4 dén 7,6, trong nudc ton tai cic
thanh phan ion chinh 1a Fe(OH),*, Fe(OH)**, Fe(OH)3, CaCl* va CaNOs3*. Két qua mo phong tit phan
mém Visual MINTEQ cho biét su ¢6 miit ctia cdc thanh phan ion chinh c6 thé déng vai tro dang ké
trong qua trinh xi 1y nudc ho.

Do duc va TSS gidm dang ké 1 do su ¢6 miit ctia FeCls trong td hop hoa chat. Khi t& hop héa chit
dudgc cho vao nuéc, cc chit sé phan li va tao thanh cic ion dang hoa tan. Su ton tai clia cic ion chinh
1a yéu t6 quyét dinh dén hiéu suét xi ly cia qu trinh. Su ¢6 mit ctia Fe(OH),", Fe(OH)>* va Fe(OH)s
s& déng vai trd quan trong trong viéc két hop véi cac chét 1o ling c6 miit trong nudc, tao thanh bong
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Hinh 9. Log ndng d6 cic thanh phan chinh c6 mit trong nuéc khi cho Ca(NO3), va FeCl; vao trong nuéc

keo c6 kich thudc 16n hon va 6 kha ning Iing nhanh. Céc ion CaCl*, Fe(OH),*, Fe(OH)*? sé lién két
v6i cdc cdn ban cé dién tich Am trong nudc, dudi tac dung cta luc hit tinh dién dé tao thanh cac bong
keo. Trong khi d6, Fe(OH); két tiia c6 dién tich duong c6 vai trd 1a cac ciu nbi giita cc cin ban trong
nudc [16]. Fe(OH); ling xudng sé kéo theo cdc chét rin 1o liing va lam trong nudc.

Thanh phan chinh trong t5 hop héa chit dua vao bun ddy 1a Ca(NOs), tan nhiéu trong nudc va
ton tai cho dén khi dugc vi khuén sit dung. Két qua phan tich tit phin mém Visual MITEQ cho thiy,
khi hoa tan Ca(NO3), vao trong nudc, ion NO3~ va CaNO3* dudc cho 1a chiém uu thé. Nitrat dudc uu
tién 1am chit nhan dién t{ vi & trang thdi 16ng: dung dich thAm nhép vao trAm tich dé dang hon va do
d6 hiéu qua hon viéc thém oxy vao hypolimnion. Pay 1a ngudn oxy dé vi khuin denitrificans ki khi
tiy tién ho hip, thuc hién qud trinh khit nitrat d€ oxy héa chét hitu co. Trong sudt qud trinh 1am thi
nghiém, khong thiy phét sinh mui hoi chiing t6 Ca(NO;3), da ngin chin sy hinh thanh hydro sunfua
(H,S) thong qua céc phan tng:

- Oxy hoéa céac chét hitu co: 5CH,0+4NO;~ +4H" — 2N, + 5CO, + 7H,0

- Oxy hoa céac chit v c0: 5S,~ +8NO3;~ +3H"+H,0 — 5 SO42_ +4N, +50H"

Véi su két hop ctia t& hop héa chit gdm thanh phan chinh 12 FeCls va Ca(NO3),, chit luong nuée
hd Triéu Khiic dudc cai thién. Tuy nhién, két qua ban dau nay mdéi busc dau chiing minh hiéu qua ctia
t6 hop héa chét trong diéu kién thi nghiém d6i véi nude hd sau xi ly. PE ap dung t6 hop héa chit nay
xt 1y cho cic hd do thi can tién hanh thém cic nghién ciiu danh gid dic diém ctia 16p bun cin trAim
tich va mat do tao sau xu ly [17-19].

4. Két luan

- Pbi véi hd Triéu Khic thudc nhém hd do thi chua dude nao vét va dang tiép nhan toan bo nude
thai tir khu vuc xung quanh, diéu kién t6i uu trong phong thi nghiém 1a ty 1& thé tich ctia héa chit
thuoc t6 hop Riplox Ca(NO3), : FeCly = 1:1 & ndng do 0,5 M véi thdi gian xi 1y £ = 3 h. Véi diéu kién
néu trén, hiéu qua xi 1y cic chi tiéu chit luong nuée nhu d6 duc dat ~ 82%, TSS dat ~ 77%, COD
dat ~ 85%.
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- Két hop véi két qua nghién ciu trudc day khi 4p dung quy trinh Riplox trén ho Hitu Tiép (thudc
nhém hd da dudc nao vét nhung van dang tiép nhan mdt phan nudc thai) di cho thiy viéc st dung t&
hop héa chét bao gom Ca(NO3), va FeCl; khi bd sung CuSOy 4% sé& 1a gidi phdp hiéu qua kiém soat
chét lugng nuéc hd do thi.

- Céc két qua dudc trinh bay trong bai bao méi chi ding lai & quy mé phong thi nghiém dé budc
dau danh gia hiéu qua xit ly 6 nhiém nudc hd d6 thi & Ha Noi bang quy trinh Riplox. Tuy nhién dé
ddnh gid hiéu qua ting dung t& hop héa chét Riplox cho cdc hd do thi cAn nghién ciu tiép tuc co ché
cdc qud trinh lién quan (nhu qua trinh lién két photpho, ho hip ki khi nhd nitrat, ...) trong tram tich
ddy ho ciing nhu xdc dinh liéu lugng CuSOy4 hop 1y, tranh anh hudng khong mong mudn dén hé sinh
thai va céc loai thiiy sinh vat. Ngoai ra, viéc nghién ctfu vé hiéu qua giam phd dudng nudc hd do thi
(chlorophyll a, mat d t4o, chi s6 TSI) ciing can dugc dua vao nghién ciu & giai doan tiép theo.
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