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Tém tat: Nhém nghién ctru da thie nghiém céng nghé xu ly nuéc ngdm chira sét, mangan, amoni bang
phuong phap lam thoéng cai tién, loc nhanh cao tai (17m/h) va cé dong tuédn hoan & quy mé céng nghiép,
céng suét hitu ich 2.500m%ngay tai Nha may nudéc Tuwong Mai, Céng ty Nudc sach Ha Néi. Thoi gian véan
hanh ttr thang 6/2016 dén thang 3/2017. Két qua cho thay céc chi tiéu sat, mangan, amoni trong nuéc sau
xtr ly dat quy chuén Nhét Ban va Viét Nam vé chét luong nuéc dn ubng. Hiéu suét xtr Iy ciing dat cao, chat
lvong nuéc dat quy chudn dbi véi céc chi tiéu asen, chat hitu co. Chi phi van hanh hé théng xi ly nuéc
(dién, nhan céng) la 214VND/m?, tiét kiém duwoc chi phi héa chéat. Két qua nghién ctru cho thdy céng nghé
lam thoéang céi tién - loc cao tai c6 kha nang ap dung hiéu qua dé nang cao chat luong nuéc tai nha méy
nuwéc Twong Mai va céc nha may xt ly nuéc ngdm khac cé 6 nhiém sét, mangan, amoni, asen & Viét Nam.

Tor khéa: Amoni; asen; nuéc ngdm; mangan; sat: Xt ly nuéc.

Study on application of advanced aeration, high rate filtration and flow recirculation for simultaneus
removal of iron, manganese and ammonia from groundwater in Hanoi area

Abstract: The pilot experiments on groundwater treatment with high rate injection aeration, high load
sand filtration (17m/h) and filtered water recirculation at Tuong Mai water treatment plant, Hanoi city were
conducted from June 2016 to March 2017. Results shown that treated water quality were satisfying
Japanese and Vietnamese standards for drinking water in terms of iron, manganese, as well as arsenic and
organic matters. Average labor and electricity costs for system operation were 214VND/m? only. The results
have proved that the studied technology has potential application for improvement of water quality in Tuong
Mai plant, as well as in other groundwater treatment plants in Vietnam contaminated with iron, manganese,
ammonia, arsenic and organic matters.
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@ 1. bat van dé

Viéc nang cao chat lwong nwéc cap
& thanh phd Ha Nbéi 1a mot yéu ciu cép
bach, nhdm théda man yéu cau ngay cang
tang cao cla nguwoi dan. Déi véi cac nha
may nwéc s dung ngudn nwdc ngam,
céng nghé x& ly phd bién hién dang ap
dung 1a 1dam thoang béng gian mwa hoac ]
thap lam thoang cao tai, lang tiép xuc, loc &4 , T
nhanh va khi tring béng clo. Céng nghé N e >
nay cé hiéu qua x ly tét v&i sat, mangan, One e
asen, nhung kém hiéu qua véi ngudn nuéc Hinh 1. Nguyén ly Iam viéc cta hé théng pilot [2]
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c6 chtra amoni, do gian mwa hodc thap 1am thoang cao tai khéng cung cap dd oxy cho qua trinh chuy&n héa
amoni. Mat khac, day chuyén dwoc chia ra lam nhiéu giai doan riéng biét nén chiém dién tich xay dwng Ién
va doi hdi nhiéu nhan cong dé quan ly van hanh [1].

Cong nghé xt&r ly nwéc ngadm: 1am thoang cai tién, loc cao tai va tudn hoan nwéc sau loc (Hinh 1) cho
phép xt¥ Iy ddng thdi nwéc ngdm nhidm sat, mangan, amoni va asen chi trong mét thap loc, khdng can hoéa chét,
bé keo tu va lang tiép xtc. Hé thdng st dung oxy khang khi lam tac nhan oxy hoa, khdng can st dung héa chét
oxy héa, keo tu. Qua trinh lam thoang dwoc t6i wu hoa bang cac ong lam thoang d&c biét kidu ejector. Oxy clia
khéng khi duoc hoa tron, khuyéch tan déu véi nuwdc ngdm & mirc gan bdo hoa. Sat, mangan, asen va amoni
dwoc xt ly qua cac qua trinh oxy héa, loc tiép xtc két hop véi loc sinh hoc, dién ra trong thap loc véi vat liéu
loc 1a cat thach anh. Van téc loc clia hé dat t&i 17m/h, cao hon nhiéu so v&i qua trinh loc nhanh théng thuwéng
(5~7m/h), nhe d6 lam gidm dién tich I&p d&t va chi phi xay dung. Hé théng dworc thiét ké dwéi dang cac module
thap loc béng kim loai ho&c dang bé bé téng. Cac qua trinh loc, rira loc déu dwoc 1ap trinh van hanh tw dong [3].

Co6ng nghé nay do Céng ty Nagaoka (Nhat Ban) phat trién véi tén goi Chemiles. Chemiles da duoc
(ng dung réng réi tai Nhat Ban, Trung Quéc, Malaysia véi cong suét tir nhé téi 50.000m/ngay [4]. Tai Viét
Nam, cdng nghé Chemiles cling dwgc nghién ctru thtr nghiém véi quy mo pilot tai Nha may nwéc Tuwong
Mai tlr thang 6/2014 t¢i thang 1/2015, dwoc thwe hién bdi Cong ty Nwdc sach Ha Noi, Cong ty Nagaoka
va Vién Khoa hoc Ky thuat va Méi trwdng, Trieong Dai hoc Xay dwng [1]. Dy an th&r nghiém da ching
minh dwoc cong nghé Chemiles co thé xi ly triét d& ngudn nwéc ngdm cé chira ddng thdi sét, mangan va
amoni tai Nha may nwéc Twong Mai ma khong can dung héa chat. Cac chi tiéu tdng s&t, mangan, amoni
trong nwédc sau xt ly théa man quy chudn nwéc udng trc tiép tai voi ciia Nhat Ban: sat <0.3mg/L; mangan
<0.05mg/L va amoni <0.1mg/L. D& danh gia ca vé chi tiéu chat lwgng nwéc cling nhw chi tiéu kinh t&, mot
hé théng Chemiles véi quy mé céng nghiép 2.500m3/ngay da dwoc dua vao lap dat, van hanh va theo déi,
danh gia tai Nha may nwéc Twong Mai, théng qua tai tro' clia td chire JICA Nhat Ban.

@ 2. Nguyén vat liéu, thiét bi va phwong phap thwe hién
2.1 Mé ta hé théng thtr nghiém

Hé thdng Chemiles dwoc I&p d&t tai Nha may nwéc
Twong Mai vao thang 6/2016. Hé théng cé dién tich I&p dat
21m x 12m, gébm 3 thap loc bang thép dwdng kinh 3.200mm,
cao 3.700mm, 1 bom nwéc thdé cong suat 11kW, 3 bom nuwoc
sach 11kW, 1 bom rira nguwoc 26kW va mot bé chra nwoc
sach dung tich 85m3 (Hinh 2). Hé thdng dwoc 1ap trinh hoat
dong tw ddng va théng sb van hanh dwoc tw déng truyén vé qua
Internet. Cong suét ctia cot loc a 7.500m3ngay. Do ham lwgng
amoni trong nwé'c ngdm cao nén mot phan nwéc sau loc dwoc
tudn hoan lai hé théng 6ng phun dé tdng ham lwong oxy hoa
tan va pha lodng nwéc tho vao cét loc. Bay la giadi phap tang
cwong lwong oxy hoa tan can thiét d& oxy héa ddng thoi sat,
mangan, amoni trong nwéc thd. Ty & nwéc sau loc tudn hoan
trén nudc thd duwoc lay dwa trén két qua ther nghiém quy mé
pilot Ia 1 nwéce thé/2 nwédce sach [1]. Lwu lwgng nwédce sau loc
tuan hoan la 5.000m%ngay. Céng suét nuwdc sach dwoc xi ly
clia hé théng la 2.500m3/ngay. Vat liéu loc st dung 1 cat thach
anh théng thuwdng, dwéng kinh trung binh 0.6mm. Chiéu cao
I&p vat liéu loc trong thap loc Ia 2.000mm [2].

2.2 Phwong phép thuc hién danh gia hé théng

Viéc Iy mAu danh gia hé théng dwoc thye hién te ngay  Hinh 2. Hé thong Chemiles tai Nha may
1/7/2016 t&i 31/3/2017. MAu nwédc thd va nwéc sau x& ly duoc nuéc Tuong Mai
lAy 1 1an/2 tudn. Hé thdng x& Iy hién cd, ap dung cdng nghé truyén thdng clia Nha may nwéc Twong Mai
c6 cdng suat 22.000m3/ngay. Sau khi lap dat hé théng Chemiles, hé théng cii dwoc van hanh véi cong suét
19.500m3ngay. Nwéc sau xt ly ciia hé théng Chemiles, cong suét 2.500m3/ngay, chay vao bé chira nwéc sach
va duwoc cAp vao mang, hoa cling nwée tir hé théng cii... Nuwéc cAp vao mang (sau Tram bom cép I1) cia Nha
may nuéc Twong Mai cling dwoc ldy mau, phan tich dé danh gia sw cai thién chat lwong nwéc clia Nha may.
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O giai doan dau, cac thdng sb phan tich bao gdm s&t, mangan, amoni, pH. Tl ngay 18/10/2016 , bd
sung thém chi tiéu asen va chi s6 Do oxy hda KMnO,. Cac mau nwéc dong thoi dugc lay va phan tich dbi
chirng béi Vién Khoa hoc va Ky thuat Méi trweng (IESE), Trwdng Pai hoc Xay dwng, Phong Kiém nghiém
chét lwong nwéc, Cong ty Nuwdc sach Ha Noi. Ngoai ra, mau nwéc ciing dwoc dinh ky gl phan tich béi mot
don vi doc lap la Vién Strc khde Nghé nghiép va Méi trvong, B6 Y té, so sanh véi 31 chi tieu thudc nhom A
va B, Quy chuan nuéc &n udng (QCVN 01: 2009/BYT).

Céc dbng hd nwéc thd, ddng hd nuéc sach, va ddng hd dién dwoc 1&p dat dé tinh toan lwgng nuéc
diing cho rtra bé loc va lwgng dién tiéu thu. Hé thdng duoc bao tri hai 1an vao thang 11/2016 va thang
4/2017. Chi phi nhan céng, vat tw cho bao tri cling dwoc tdng hop, danh gia.

@ 3. Két qua va thao luan
3.1 Hiéu qua xt ly nwérc cia hé théng Chemiles tai Nha mdy nwéc Twong Mai

Cac db thi dwsi day thé hién két qua chat lwong nuwédc sau xt ly clia hé thédng Chemiles. Cac chi tiéu
sét, mangan, amoni, asen va chét hivu co trong nwéc sau xt ly cia Chemiles déu thda man Quy chuan
nwéc an udng cla Viet Nam QCVN 01:2009/BYT va Quy chuén nwéc ubng ctia Nhat Ban [2, 4].

Hé thdng dat hiéu qua x(r ly sat va amoni ngay sau khi b4t dau van hanh. Hiéu suét x( Iy trung binh cao
(trén 98%) va &n dinh trong subt thei gian theo dai. V&i chi tiéu mangan, hé théng can thoi gian 6n dinh khodng
1 thang dé xtr ly triét dé (<0.05mg/L). Chét lwong nwédc sau khi xt ly clia Chemiles théa man quy chuan nuéc
&n ubng clia Viét Nam QCVN 01:2009/BYT (Fe < 0,3mg/L; Mn < 0,3mg/L; NH,*-N < 3mg/L) va tiéu chuén nuwéc
udng ctia Nhat Ban (Fe < 0,3mg/L; Mn < 0,05mg/L; NH,*-N < 0,1mg/L). Khi hoa trén v&i nwde sau xir ly clia
hé thdng cii tai Nha may nwéc Twong Mai, chét lwgng nwéc cp vao mang clia toan Nha may dwoc cai thién.
Bang 2 thé hién s cai thién chat lwong nwéc ciia Nha may trwde va sau khi ap dung hé théng Chemiles.

Bang 1. Chét lvong nuéc sau xi ly cda Chemiles

Chi tisu Nwée | Nwoe sau QCVN Quy chuan nwéc Ghi chu
tho xi¢ly | 01:2009/BYT | udng Nhat Ban
Sét tong (mg/L) 7.32 0.05 0.3 O gf/;g:gﬂlgz?/g?z’ow
Mangan (mg/L) 0.24 0.031 0.3 e gf/ég:gﬂlgz?/g?z’ow
Amoni (mg/L) 4.57 0.06 3 01 gf,;g}?’lg;‘,g?éw
Asen (mg/L) 0.02 | 0.0058 0.01 ol ?;?12331“(? ? i2n1h/’3/2o1 7
Chét httu co (mg/L) | 5.34 0.99 2 3 ?;%i,;gjrg f) m’g/zon

Chét lwong nwéc sau xt ly theo chi tiéu sat cia Nha may nwéc Twong Mai ludn dat Quy chudn
QCVN 01:2009/BYT. Tuy nhién, ty |& phan tr&m mau c6 chi tiéu sat <0.09mg/L ctia Nha may sau khi dwa hé
Chemiles vao hoat dong dat 95.12%, cao hon so véi khi chi chay hé thdng cii (90.32%). Chét lwong nuéc
sau xt ly theo chi tiéu mangan dat QCVN 01:2009/BYT. Khi dwa hé théng Chemiles vao hoat déng, chat
lwong nwéc clia cd Nha may theo chi tiéu amoni da dwoc cai thién. Mau nwéc cé chi tiéu amoni dat Quy

Béng 2. Hiéu qué nang cao chét long nuéc khi dp dung hé théng Chemiles [2]

Sau xtr Iy, NMN Sat (mg/L) Mangan (mg/L) Amoni (mg/L)
Twong Mai Két qua Ty lé mau Két qua Tylé mau | Kétqua mau | Tylé mau

0.02 - 0.09 90.32% 0.07 - 0.11 51.43% 25-3.0 25.9%

Trwéc 11/8/2016 3.0-3.6 51.85%
0.10-0.15 9.68% 0.11-0.14 48.57%

3.6-4.1 22.25%

0.04 - 0.09 95.12% 0.07 - 0.11 65.63% 25-3.0 42.86%

Sau 11/8/2016 3.0-3.6 54.29%
0.10-0.15 4.88% 0.11-0.14 34.37%

3.6-4.1 2.85%
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Hinh 3. Chét lwgng nwéc sau xtr ly cia Chemiles theo sat, mangan, amoni, asen va chét hitu co

chuén 1a 42.86%, cao hon so v&i truwdc day (25.9%). Néu ap dung cong nghé Chemiles cho toan bd Nha
may thi chat lwong nwéc sau xt ly sé& dat QCVN 01:2009/BYT theo cac chi tiéu trén.
3.2 Cdc théng s6 quan ly van  Bang 3. Chi phi van hanh clia hé théng Chemiles (VND) [2]
hanh hé théng Chemiles
Chi phi van hanh hé théng khi Tiéu thu dién nang 0.134 kWh/m?® x 1,600 VND/kWh = | 214.4

ap dung cong nghé Chemiles duoc | Tigy thy héa chat 0 mg/L 0
trinh bay & Bang 3.

Nhan cong 0 0

Ghi chu: chwa bao gém chi phi
van hanh Tram bom giéng, Tram bom | Téng chi phi van hanh, VNB/m? 214.4
I, Clo khtr trung.

Chi tiéu tiéu thu dién, hoa chat keo tu va Clo khte trung trwdc va sau khi ap dung Chemiles tai Nha
may nwdc Twong Mai duoc thé hién & Bang 4 dwdi day. Cong nghé Chemiles khong st dung héa chét keo
tu nén lwong hoa chét PAC tiéu thu gidm. Do ham lwgng amoni clia dong nuwéc hda chung gidm khi ap dung
Chemiles, nén luong Clo tiéu thu d& khir trung cting giam. Tuy nhién, do c6 dong tudn hoan sau loc nén
Chemiles tiéu thu dién nang nhiéu hon so véi cong nghé ci.

Téng lwong nwéc thd, nwéc sau x ly ctia Chemiles dwoc ghi lai bang ddng hd nwéc. Lwong nwéc
dung cho qua trinh rira ngwoc ¢t loc trong hé Chemiles dwoc thé hién & Bang 5.

Trong qué trinh nghién ctu, hé théng Chemiles duwgc bao tri 2 1an vao thang 11/2016 va thang
4/2017. Cong tac bao tri dwoc thwe hién trong 3 ngay, bao gdm suc rira dng phun oxy héa lam thoang, suc
rira dwdng dng nwéc thd, mang thu nwéde thai, dng phun rira b& mét. Qua trinh bao tri khéng can b sung
hay thay thé vat liéu loc cling nhw thiét bj trong hé théng. Chi phi cho cong tac bao tri chi gdm chi phi nhan
cbng, dung cu co riva don gian. Tdng chi phi bao tri 14 5.000.000 VND/Ian [2].
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Béng 4. Mtrc tiéu thu dién, héa chét truée va sau khi 4p dung Chemiles [2]

Chi tidu Trwée khi .ép Sau khi é!: Cljénh GAia’ tién chénh Bon gla
dung Chemiles | dung Chemiles | léch léch (VND/m?3)
Chi tiéu dién nang (kWh/m?) 0,42 0,48 0,059 94,4 1.600 VND/kWh
Chi tiéu phen PAC (g/m?®) 0,52 0,45 -0,064 -9,28 145.000 VND/kg
Chi tiéu Clo (g/m?®) 1,65 1,60 -0,05 -0,65 14.200 VND/kg
Tdng chi phi van hanh thay dai 84,47 VND/m?

Do hé théng st dung cat loc ma&i
nén sau mét thi gian, bé& mat hat cat dwoc
bao phu béi I&p oxit sdt va oxit mangan

Bang 5. Lugng nwéc ding cho rira ngugc voi
cbéng nghé Chemiles [2]

nén kich thwéc hat cat Idn hon so véi ban Tc:ng ing IR e (A) Caak Dl
dAu, lam tang chiéu cao 1op cat loc trong | 10Ng Ivong nucce sach (B) 615,84 m*
bé& loc. Nguwoc lai, trong qua trinh rira | Tiéu thu nwéc cho riva nguoc | (C) = (A) - (B) 28,82 m®
nguoc, cac hat cat nhd sé bj cudn trdi ra | o, theo téng lvong nudc thd 4,47%

khéi thap loc cung nwéc rira loc. Hai hién
twong nay dién ra ngwoc chiéu nhau, nén sau khi diéu chinh chiéu cao I&p vat liéu va cwdng d6 rira nguoc,
chiéu cao lép cat loc sé& dwoc 6n dinh.

@ 4. Két luan va kién nghi

Nghién clru da danh gia dwoc cong nghé Chemiles & quy mé céng nghiép ca vé chéat lwgng nwéc,
cac chi phi quan ly van hanh chd yéu. C6 thé rut ra dwoc mot sé két luan nhu sau vé cong nghé Chemiles
tai Nha may nwéc Twong Mai:

- Céng nghé Chemiles cé thé xt ly triét d& ddng thoi sat, mangan, amoni, asen, chat hivu co' trong
nwéc ngdm. Chét lwong nwéc sau x& ly thda man quy chudn cda Viét Nam (QCVN 01:2009/BYT) va
cta Nhat Ban vé nwéc an ubng mot cach 6n dinh. Hé thdng Chemiles véi cong suat 2.500m3/ngay dém
gilip nang cao chat lwgng nwéc nha may Twong Mai khi hda cuing véi dong nwéc chung (tbng cong suét
20.000m®/ngay) sau xt ly cia Nha may.

- Do khéng st dung héa chét trong qua trinh x( Iy nén chi phi tiéu thu hoa chat, chi phi nhan céng
van hanh cham héa chét, va chi phi xt ly bun keo tu khi xt& ly bdng PAC gidm. Cong nghé Chemiles tiéu
thu dién nang nhiéu hon so véi cong nghé xt Iy nwéc ngadm truyén théng do phai cé dong nwéc tudn hoan
sau loc.

- Hé théng Chemiles van hanh va bao dwdng don gidn. Hé thdng van hanh tw dong va cé thé giam
triét d& nhan cong van hanh hé théng.

Coéng nghé Chemiles c6 kha nang ap dung hiéu qua cho cac nha may mai, cling nhw cac nha may
can cai tao, nang cap dé xu ly ddng thoi sat, mangan va amoni tai Ha Noi va cac khu ve khac & Viét Nam.
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