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Abstract

Domestic water sources in rural areas could be polluted by ammonium, nitrite and nitrate. These compounds
affected to human health. Therefore, development of membrane filtration system to control the above pollution
parameters is essential. In this study, a lab-scale membrane filtration system was operated under various
conditions to evaluate the removal efficiency of ammonium, nitrite, nitrate. Several operating parameters such
as flow, pressure and membrane resistance were also determined. The obtained results showed that the
membrane filtration system achieved stability at the permeation and concentrated recovery ratio of 40%/60%.
The removal efficiencies of ammonium, nitrate and nitrite were found at about 72.8%, 85%, and over 90%,
respectively. The treated water could be met national regulation (QCVN 01-1:2024/BYT) for domestic
purpose. In conclusion, developing a small-scale membrane filtration system could be suitable for households
in rural areas which were lack of water treatment infrastructure.

Keywords: Ammonium, membrane filtration, nitrite, nitrate, domestic water.

*Corresponding author: Do Khac Uan (E-mail: uan.dokhac@hust.edu.vn)
https://doi.org/10.47866/2615-9252/vjfc.4541
Copyright © 2025 The author(s). This article is licensed under CC BY-NC 4.0

Vietnam Journal of Food Control - vol. 8, no. 3, 2025



https://vjfc.nifc.gov.vn/
mailto:uan.dokhac@hust.edu.vn
https://creativecommons.org/licenses/by-nc/4.0/

Evaluation of the ability to control ammonium, nitrate and nitrite in water using membrane...

Danh gia kha nang kiém soat amoni, nitrat va nitrit trong nuéc bang cong nghé loc mang

Pinh Tung Dwong, Pham Thu Thio, P§ Khic Uin
Truong Hoa va Khoa hoc Su séng, Bai hoc Bach khoa Ha Noi, Ha Noi, Viét Nam
Tém tit

Nguén nudce sinh hoat tai cac khu vuc nong thon dang d6i mat voi tinh trang 6 nhiém ctia amoni, nitrit va
nitrat. Cac hop chat nay gay ra nhiéu nguy co nghiém trong ddi vdi stic khoe con ngudi. Do do, nghién ciru
phat trién hé thong loc mang véi kha ning kiém soat hiéu qua cac thong s6 6 nhidm trén 1a rat can thiét. Hé
thdng loc mang dugc van hanh & nhiéu didu kién khac nhau dé danh gia hiéu qua loai bo amoni, nitrit, nitrat
va xéc dinh thong s6 van hanh 6n dinh (luu lugng, 4p sudt va tré luc mang loc). Két qua nghién ciru cho thdy,
hé thdng loc mang dat dugc sy n dinh cao khi kiém soat ty 1¢ thu hdi dong san pham/dong thai 1 40%/60%.
Hé thong c6 kha ning loai bo amoni véi hiéu suét dat dén 72,8%, nitrat 1én t&i 85%, va dic biét nitrit duoc loai
b6 6n dinh trén 90%. Hé thdng c6 kha nang kiém soat cac thong sb trén dat yéu cau vé chét lugng nudc sach
sir dung cho muc dich sinh hoat (QCVN 01-1:2024/BYT). Do d6, phat trién hé théng loc mang quy mo nho
phti hop véi cac ho gia dinh ¢ khu vuc nong thon thiéu ha tang xir Iy nudc.

Tir khoa: Amoni, loc mang, nitrit, nitrat, nuoc sinh hoat.

1. PAT VAN PE

Tinh trang sir dung lam dung phan bén héa hoc va thude bao vé thyuc vét trong san xuat néng nghiép gy ra
hién tugng rira troi cac chat 6 nhidm vao méi truong nude.

Bén canh d6, viée xa thai truc tiép hodc xir Iy khong hidu qua nude thai chan nudi tiép tuc 1am gia ting muc
d6 6 nhidm. Cac dong 6 nhiém nay di chuyén theo dong chay bé mit, xdm nhap vao hé théng kénh muong,
song, sudi - nhitng ngudn cung cap nudc thiét yéu cho sinh hoat ctia ca khu vuc d6 thi va nong thon [1]. Tinh
trang nay anh huong nghiém trong dén chat lwong ngudn nudc dau vao cho cac nha may xir 1y nude sinh hoat,
dac biét 1a tai cac ving ndng thén, noi ma cong nghé xir Iy nude con lac hau, chua du kha nang loai bé hiéu
qua cac hop chat chira nito nhu amoni, nitrit va nitrat. Nitrat va nitrit 1a nhitng hop chat c6 kha ning hoa tan
cao trong nudce va ton tai phd bién trong méi trudng nhu mot phan cua chu trinh nito. Nhiéu nghién ctru da ghi
nhén tac dong tidu cyuc cua cac hop chét nay dbi vé6i ste khoe con nguoi. Nitrat vao co thé ngudi gan nhu duoc
hép thy hoan toan vao mau tir rudt non va khoang 25% luong nitrat trong huyét twong phan b vao tuyén nudce
bot, trong d6 khoang 20% lugng nitrat bi khir thanh nitrit boi cac Enzyme reductase ctia vi khuan trong khoang
miéng. Sau khi hap thu vao mau, nitrit c6 thé oxy hoa sit ferrous (Fe*") trong hemoglobin — chét chiu trach
nhiém véan chuyén oxy thanh sit ferric (Fe*"), tao thanh methemoglobin, mot dang hemoglobin khong c6 kha
ning van chuyén oxy hiéu qua va dong thoi giai phong oxit nitric [2].

Trong diéu kién binh thuong, methemoglobin chiém duéi 1% tong luong hemoglobin, nhung khi ndng do
nay ting 1én, viéc van chuyén oxy dén cac mo bi suy giam 16 rét. O mic methemoglobin 3 - 15%, da thuong
xuét hién hién tugng tim tai; hau hét nguoi khoe manh van chiu dyng duoc dén 10% ma khong c6 tri€u chung
nghiém trong. Tuy nhién, khi mirc nay 1én 10 - 20%, c6 thé gap nhip tim nhanh, suy nhugc va cac dAu hiéu
thiéu oxy mo; vuot qua 20%, xuat hién dau dau, chong mit, mét moi, kho thd va budn nén; khi vuot 70%,
nguy co tir vong rat cao [2]. Tré so sinh ddc biét nhay cam do hemoglobin cua tré d& bi oxy héa hon va hé
enzyme khir methemoglobin con yéu, “hoi chimg baby blues” (methemoglobin & tré so sinh) xay ra khi tré nho
dung nudc chira nitrat vugt qua 10 mgt/L, anh huong dén sy phat trién ciia dura tré, gdy ra xanh xao & da, cham
16n va gay yéu [2]. Viéc con ngudi tiép xtic voi nitrat va nitrit tir nude udng, c6 nguy co phét trién 17 loai ung
thu khac nhau, c6 thé k& dén ung thu dai trang, ung thu da day, ung thu than, ung thu nio, ung thu bang quang
(3]

Chét luong cudc séng duoc ning cao ciing khién cho nhu ciu tiéu ding néi chung, trong d6 nhu cau sir
dung nudce noi riéng tang 1én [1]. Nhu ciu vé nuée sach phuc vu dn udng, sinh hoat va san xuét cua nguoi dan
tai cac ving nong thon trén ca nudc 1a rat 16n, chi co 51% ho gia dinh nong thon duoc str dung nude sach dap
{mg tiéu chuén chét lugng nuéc QCVN 01-1:2018/BYT ciia B Y té [4]. V& mit k¥ thut, cac hop chit chira
nito ¢4 thé duge xur 1y biang cac phuong phap hoa hoc, sinh hoc va loc mang. Nhitng nam gin day, cong nghé
mang da dugc nghién ciru va phat trién manh mé&. Cac hé thong loc mang hién nay thuong dugc thiét ké dé loai
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b6 nhiéu théng s6 dong thoi, ma khong dé cap dén viée loai bo chuyén biét cac hop chit chira nito nhw amonti,
nitrat, nitrit. Cac cong nghé loc mang duge g dung phd bién trong xir Iy nudc, nudc thai bao gom: Mang loc
Nano, mang tham thau nguoc va mang trao d6i ion. Cac cong nghé loc mang c6 nhing dic tinh riéng biét va
hiéu quéa khac nhau d6i véi timg loai chat gay 6 nhiém nito [3]. Tham thau nguoc (RO) thudng cho thiy hi¢u
suét loai bo cao va 6n dinh nhat ddi véi cac ion nitrat va amoni (dang ion), tuy nhién di kém v&i chi phi ning
luong cao va luong nude thai dang ké. Loc mang nanofiltration (NF) cung cap mot giai phap can bang hon,
v6i ap suit van hanh thap hon va kha nang giir lai mot s khoang chat c6 1o, nhung hiéu sut loai bo cac hop
chét nito c6 thé bién dong [4]. Cong nghé trao ddi ion ndi bat véi kha nang loai bd chon loc cac ion cu thé, dac
biét 1a nitrat va amoni, nhung lai nhay cam vdi sy canh tranh cua céc ion khac va tao ra chét thai ti sinh can
xu ly.

Do d6, nghién ctru phat trién hé thdng loc mang dé kiém soat cac thong sd, ddc biét 1 kiém soat nitrit 1a rat
can thiét. Muyc tiéu chinh cua nghién ctru 1a danh gia kha nang loai bo cac thong s6 6 nhiém nhu amoni, nitrit
va nitrat dé dam bao dat Quy chuin k¥ thuat qudc gia vé chét lugng nude phuc vu cho myc dich sinh hoat.
Thong qua nghién ciru dé hoan thién mot hé thong cong nghé mang c6 kha nang xur 1y hiéu qua cac hop chét
chtra nito, c6 tinh kha thi cao trong thuong mai héa va d& dang trién khai & quy mé ho gia dinh hodc cum dan
cu nho.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Hé thong thi nghiém

Hé thong loc sir dung cong nghé mang RO kiém soat nitrit dwgc trién khai tai ting 1 phong thi nghiém C5-
10, Pai hoc Bach khoa Ha N¢i (Hinh 1). Loai mang RO str dung trong nghién ciru nay dugc ché tao tir vat liéu
TFC (Thin Film Composite — Polyamide), 14 san pham ciia hing MCM Co., LTD, Han Quédc. Modul mang RO
c6 cong suét loc khoang 7,56 L/phut; véi ap suét lam viéc tdi da khoang 8,75 at. Quy trinh van hanh cua hé
thdng bat dau tir viéc tiép nhan ngudn nude can xir Iy tir thung chira. Dudi tac dong két hop gitra luc trong
truong (dong chay tu nhién) va ap suat 4m do bom tao ra, nuéc dwoc dan qua hé théng dng dén cot loc than
hoat tinh. Cot loc nay cé hinh try ding, st dung than hoat tinh dang hat (GAC) véi kich thudc hat 1-2 mm,
dong vai trd quan trong trong viéc loai bé cin lo limg, tir d6 ngan ngira hién twong bam cin trén bé mat mang
RO. Viéc kiém soat hién tugng bam can giup duy tri hiéu sut loc, kéo dai tudi tho mang va han ché tiéu thu
nang lugng trong qua trinh van hanh.

Nudc sach V,

oo
. ' ) P Luu luong ke
Thiing chira Chan khong ké P, 2 Q
nude dau vao @ @

Cot loc than

Q—’(E) r
hip phu Bom Cét loc RO @

Luu lrgng ké
Q-

G,

Nudc thai V,

Hinh 1. So d6 quy trinh ciia hé thong céng nghé loc mang ding trong nghién ciru
Sau khi duoc xur Iy so bd, nudc dugc bom cudng biic dén ¢t loc mang RO béng bom Diaphragm Booster
(24V DC, 1A). Mang RO cho phép loai bo hiéu qué céc chét hoa tan. Qué trinh loc dién ra theo co ché loc chéo
dong, trong d6 nudc di chuyén theo hudng tiép tuyén véi mang va duoc phan thanh hai dong: dong tham thau
(nudce sach) va dong thai ¢ cac chit 6 nhidm. Cac hop chét dang ion hoa tan nhu amoni (NH4"), nitrit (NO2"),
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va nitrat (NOs") duoc loai bo chii yéu thong co ché khuéch tan - hoa tan. Két qua sau qua trinh loc 1a hai dong
riéng biét: dong san pham chira nudc sach va dong thai c6 nong do cao cac chat 6 nhiém.

Pdng hd do ap suit (KK Gauges, duoc gin nhan Py, Py, P3, P4 trong Hinh 1) duoc dit ¢ dudng dng hat,
duong 6ng déy ciia bom va trén 2 dong nudc san pham, dong nudc thai. Thiét bi do luu luong (LZB-10WB,
duoc gan nhin Qi, Q, trong Hinh 1) hién thi luu luong ciia 2 dong nudc sau khi di qua hé thong cong nghé
mang. Pong thoi dé quan sat dién blen su dao dong cua luu lugng hay truong hop luu lugng vuot ngoai pham
vi hoat dong cta Ivu luwgng ké, cac ong dong thé tich dugc st dung dé xac dinh luu lwong nudc cap, nudce thim
thdu va c6 dic. Tét ca cac thong s6 nay duoc quan sat va dugc ghi chép trén céac thiét bi do trong khoang thoi
gian mdi 30 gidy vao biéu mau ghi chép sb liéu, minh hoa & Hinh 1. Cac thong sé mang loc, kha ning loai bo
thong s6 6 nhidm duoc tinh toan bang cac cong thirc, phuong trinh sau:

Trd luc cua mang loc dugce xac dinh nhu sau [7].

(P4+P3) (P4+P3)

TMP = —P; = 5 )
(do van G; m¢ hoan toan, P; = 0)
Ty 1é dong san pham/dong thai 1a:
141 Q1
21— x1 2
V2 Q2 @

Kha ning giit lai thong s6 6 nhiém c6 thé tinh dwgc theo cong thirc [8]:
R= (1 . Zdong sin phim_ ) x100%  (3)
Cdéng vao
Nghién ctru tién hanh thir nghiém trén cac diéu kién khac nhau déi véi cac thong s6 van hanh (luu luong,
4p suat, tro luc) dé 1am co so lya chon diéu kién 6n dinh cua hé thong. Céc diéu kién (Bang 1) duoc thiét 1ap
khi van hanh thtr nghiém cia hé théng la véi @0 mo van nudce san phém G (180°, mo van hoan toan) va d6 mo
van nudc thai G, & cac gia tri 1an luot 180°; 150°; 130°; 120°; 115°; 110° 1a cac diéu kién duoc ki hiéu nhu
sau (1) 180-180; (2) 180-150; (3) 180-130; (4) 180-120; (5) 180-115; (6) 180-110.

Bing 1. Piéu kién mé van twong iing véi ty 1é thu hoi san phdam/dong thdi

Piéu kién mé van - x. .
’ Ty 1€ thu hoi trung binh

TT "~ pymé van dong PO mé van dong sén phim/dong thai Ki hi¢u
san pham (G1) nuwéce thai (Gz)
1 180° ~0%/100% (1) 180-180
2 150° ~2%/98% (2) 180-150
3 180° 130° ~8%/92% (3) 180-130
4 120° ~25%/75% (4) 180-120
5 115° ~40%/60% (5) 180-115
6 110° ~60%/40% (6) 180-110

Ngudn nude ding cho nghién ctru dwogc 1dy tir voi nude may tai tang 1, khu nha vé sinh toa nha C4-5, s6 1
Pai Co Viét, Ha Noi. Nguén nude duge chira vao thung dung tich 20 L va dugc st dung cho cac thi nghiém
nhim danh gia cic thong s van hanh trén timg diéu kién da thiét 1ap. Két qua phén tich cho thiy nong do dau
vao cta cac thong sé nhu sau amoni (0,75 mg/L), nitrat (20 mg/L) va nitrit (0,75 mg/L). Trong qua trinh nay,
céc thong s6 van hanh dugc ghi nhan mdi 30 gidy, véi thoi gian van hanh kéo dai t6i thiéu tir 30 phut dén 1 gio
dé dam bao d¢ 6n dinh va dai dién.

3. KET QUA VA BAN LUAN
3.1. Sy 6n dinh vé lwu lwong dong nwéc san pham

Luu luong dong san phim (Q;) duogc lya chon 14 thong s6 van hanh dAu tién cin danh gia va duoc minh

hoa trong Hinh 2.
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—(1) 180-180  =—(2) 180-150  =0=(3) 180-130
——(4) 180-120  =—(5) 180-115  ==(6) 180-110

0.4
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0.2

0.15

Luu lugng Q, (L/phit)

0.1

0.05

0 200 400 600 800 1000
Thoi gian (gidy)

Hinh 2. Bién thién luu hrong dong san pham theo thoi gian

Gia trj luu lwong duge ghi nhan vai chu ky 30 gidy/lan, dudi diéu kién cip nudc khong doi. Két qua cho
thiy, tai diéu kién van hanh (1) véi truong hop mé van G - Gz 1a 180°-180°, hé thong hau nhu khong tao ra
dong nudc tham thau. Chi khi van G bét diu duge dong mot phan & didu kién (2) - tire 180° - 150°, dong nude
san pham mai bat dau xuat hién, phan anh sy vuot ngudng ap suat thim thu can thiét cho qua trinh loc qua
mang RO. Trong tong sb 6 diéu kién van hanh duoc khao sat, ngoai trir diéu kién (1), bon trudng hop (2), (3),
(5) va (6) thé hién sy 6n dinh twong dbi cao vé luu lugng dong san pham. Day 1a yéu t6 quan trong gitip xac
dinh céc thong sb van hanh tbi uu, hudng téi viée nang cao hiéu suét hoat dong va tinh on dinh cta hé théng
trong thuc té.
3.2. Panh gia kha ning thu hdi dong nwée sin phim

Trong ting diéu kién van hanh, ty 18 giita luu lwong dong san pham va dong thai (V1/V,) dong vai tro 1a
chi s6 danh gia hiéu sut quan trong cua hé thong. Thong s6 nay khong chi phan anh mirc d¢ thu hoi nude sach
ma con cho thiy lugng nudc thai phat sinh trong qué trinh van hanh. Theo quan st tir Hinh 3, diéu kién van
hanh (6) cho thy ty 18 thu hdi nude san phim cao nhit. Tuy nhién, diéu nay dat duoc ddng thoi vai ap suét loc
mang cao nhét, dat ra yéu cau can danh gia thém vé chi phi ning luong va ndng do chét 6 nhidém trong dong
thai. Viéc lua chon diéu kién van hanh ti wu can can nhic dén nhu cau st dung nudc thuc té cta ho gia dinh
hoac cum dan cu nho, déng thoi dam bao can bé‘mg gifra hiéu suét thu hoi, chi phi van hanh va kha nang xt ly
dong thai. Dong nudc thai voi n6ng do 6 nhiém khong qua cao c6 thé duoc tan dung cho cac muc dich thir cép
nhu tudi cay hodc vé sinh, hoac duogc xa thai vao hé théng thu gom nudce thai sinh hoat mot cach an toan. H¢
thong rat linh hoat trong viéc thay dbi ty 1& dong thu hoi, trong khi céc nghién ciru khac thuong chi giit & ty 1&
¢b dinh, thong thuong ty 16 thu hdi 50% [5].

—(1) 180-180  ——(2) 180-150  ——(3) 180-130
——(4)180-120  =~(5)180-115  =o~(6) 180-110
4
3.5
3
?:I 55 J )\xw:x:vf(\op-o-o.c
2 :
E\ 15 C\m-o*#'f
1
05 e :
o | sesmn-pnonanaaeonneoanooeoeannons
0 200 400 600 800 1000
Thoi gian (gidy)

Hinh 3. Bién thién ty 1¢ V1/V> theo thoi gian
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3.3. Tré luc ciia mang loc

Mot dic diém ndi bat coa hé théng duoc thé hién qua sy bién thién trd luc cua mang loc (Transmembrane
Pressure — TMP), nhu trinh bay trong Hinh 4. Gia tri TMP c6 xu huéng ting dan tuong tng véi viée giam do
mo cta van xa dong thai (G,). Pic biét, sy chénh 1éch ap suét gia ting rd rét trong cac diéu kién tir (3) dén (6)
so véi hai diéu kién dau tién (1) va (2), dong thoi di kém véi su gia ting luu lugng dong nude san pham. Két
qua nay cho phép xac dinh rang hé thong bat dau tao ra luong nudc tham thau dang ké khi TMP vuot ngudng
3,5 at, v6i luu luong Q; > 0,2 L/phut. Nhin chung, hé théng dat hiéu suét loc ban dau & mirc ap suét thép (<7
at), thap hon so voi nhiéu nghién ciru truée day ap dung cong nghé mang RO. Cu thé, nghién ctru tai Nam Phi
ghi nhén gia tri TMP vao khoang 13,75 at [5]; nghién ctru tai Ma-rdc bao cao TMP ti uu ¢ muc 10,2 at [6]
trong khi d6 nghién ctru cua Epsztein va cong su dat hleu sudt & mirc 8,15 at [7]. Trong nghlen cliru nay, diéu
kién van hanh (5) dugc danh gia 1a mang lai mirc TMP On dinh nhat, hai hoa giita hi¢u suat loc va ap suat van
hanh. Mt trong nhiing thach thtrc 16n nhat ddi véi hé thong tham thau nguoe (RO) trong van hanh lau dai la
hién tuong tic nghén mang loc [8]. Vin dé nay khong chi 1am suy giam hiéu suat mang ma con anh hudng truc
tiép dén tubi tho thiét bi va chi phi van hanh. V& co ché, hién tuong téc nghén co thé dugc phén loai thanh bén
nhom chinh: tic nghén sinh hoc - sy hinh thanh 16p mang sinh hoc do vi sinh vét, tic nghén hiru co - do chat
hitu co gy ra, bam cdn vo co - cic chat vo co lang dong trén bé mat mang hodc bén trong cac 16 mang va tic
nghén do hat keo. bé duy tri tinh on dinh 1au dai cta cong doan mang loc RO, hé¢ théng da b tri ap dung bién
phap kiém soat ngudn nudc bang tich hop loc than hoat tinh va mang vi loc [9]. Qua trinh tién xtr Iy nhd kha
ning hap phu va qua trinh tach loc s& hoat dong hiéu qua trong viéc ngan ngira cac hat keo hodc cac hat nho
ling dong, dong thoi cling c6 thé 1am nang cao hidu qua xtr Iy vé cac hop chat cia nito, s& duge phan tich cu
thé trong cac nghién ctru thoi gian téi. Hién tuong tic nghén con co thé xay ra & cong doan tién xtr 1y, dé theo
ddi tinh trang nay, trong thiét ké cta hé théng da bd tri dong hd do chan khong ké (P1) va dong ho do ap ké
(P2) dé theo ddi su bién thién 4p suit ciia dong chay qua cac cong doan, tir d6 s& xac dinh dugc thoi diém can
bao tri, tudi tho cua mang loc, dua ra khuyén cao cho nguoi st dung hé théng.

=—(1) 180-180 ==(2) 180-150 =0=(3) 180-130
==(4) 180-120 ==(5) 180-115 =o=(6) 180-110
7.00
~ ’——c——/\',‘-—\-_—."\.— a
= 6.00 \ ~
g A/
L L
S 5.00
£
0400 TN ;
\
= 3.00
=
[=n
; 200 o 'r'r'—H_—LH_-LP—"‘—"—"‘—"—"r'—';'V“—H;—(f R e |
‘2- 1.00
OQD ST N S B R N R N R BN T .
0 200 400 600 800 1000
Thoi gian (gidy)

Hinh 4. Bién thién tré luc mang loc theo thoi gian
3.4. Kha nang loai b6 amoni
Két qua nghién ctru thé hién trén Hinh 5 cho thiy hé thong c6 kha ning loai bo amoni hiéu qua, véi hidu
suat dao dong tr 66,7% dén 72,8% qua nam trén sau diéu kién van hanh dugc khao sat. Trong do, cac diéu
kién (3), (4), (5), (6) déu cho thdy hiéu suat & mic cao (72,8%), cho thiy ddy nhitng thong sb van hanh t6i vu
cho qua trinh xtr ly amoni. Hi¢u suét loai bo amoni cua hé théng hién tai (66,7% - 72,8%) kém hon so véi cac
két qua nghién ctru khac. Mot nghién ctru ghi nhan hiéu qua loai b6 96,9% - 99,8% cho thong sé 6 nhidém amoni

(8].
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Hinh 5. Gid tri cia NH,* trong cdc mau nuwéc & cac diéu kién van hanh

Mac du vay, so vdi mirc loai bo amoni khoang 76% dugc bao cdo trong mot ) nghién ctru, hi¢u suat 72,8%
ctia hé thong hién tai 1a twong duong hodc chi thap hon mot chiit [9]. Nguyén nhan giai thich sy khac biét vé
hiéu suat cta hé thdng RO trong loai bé amoni 1a ndng d6 dau vao cua ngudn nudc cip. Nong do nudc dau vao
cao hon (> 5 mg/L) dan dén hiéu suét loai bo 16n hon trong khoang tir 85 dén 95%, trong khi ndng dé nudc
dau vao thip hon (< 2 mg/L) dan dén hiéu suit loai bo trong khoang tir 50 dén 79% [10]. Trong nghién ciru
nay, hiéu suét loai bo amoni trong h¢ thong mang RO chi dat mirc 66,7 - 72,8%, thap hon dang ké so véi mot
s6 cong bd quéc té dat hiéu suét t6i 95 - 99%. Su chénh 1éch nay c6 thé bit ngudn tir nhidu nguyén nhan khac
nhau, trong d6 dang chii y 1a ndng d6 amoni dau vao. Nong do du vao thip (<0,75 mg/L) ciia amoni trong
nude ngudn c6 thé 1a mot yéu té gay nhidu trong qua trinh danh gia hiéu suat xir ly. Khi ndng d6 amoni trong
nude dau vao & muc thap (thuong dudi 1 mg/L), sai s6 twong dbi trong phép do dau ra khi sir dung b kit so
mau ciia hang Sera GmbH s& 16n hon, khién hiéu suit tinh toan c6 thé khong phan anh day du kha nang loai
b6 thyc té ciia mang. Nghién ctru trude do ciing di dua ra két qua trong khi ndng d6 nude dau vao thap hon (<
2 mg/L) dan dén hiéu suat loai bo trong khoang tir 50 dén 79% [11].
3.5. Kha néng loai b6 nitrat

Tir quan sat két qua thé hién & Hinh 6, c6 thé thiy rd sy khac biét vé ndng do nitrat giita dong san pham va
dong nudce thai trong cac diéu kién van hanh khac nhau. Trong ba diéu kién dau tién tir (1) dén (3), su khac
biét gitra dong san pham va dong nudc thai khong dang ké, phan anh hiéu suét loai bo nitrat con thap, chi dao
dong quanh muc 10 - 20%. Tuy nhién, ké tir diu kién van hanh (4) tr& di — dic biét 1a & cc thong sb (4) 180
120, (5) 180115 va (6) 180 - 110 - hiéu suat loai bo ting manh, dat tir 75% dén 85%. Piéu nay cho thiy sy cai
thién dang ké trong qua trinh tich nitrat nho t6i wu hoa didu kién van hanh nhu 4p sudt va luu lugng dong. Vé
mit co ché tach loai, hé théng RO loai bo nitrat chu yéu dya trén nguyén 1y chén theo kich thudc phan tir (size
exclusion). Ban kinh khi ngdm nudc cta cac ion 14n luot 1a: nitrat 0,340 nm; nitrit 0,330 nm; va amoni 0,331
nm [11]. Dya vao ban kinh ngadm nuéc ciia cac ion va kich thuéc 16 mao quan ctia mang loc (< 0,1 nm), di ly
giai hé théng c6 kha nang giir lai ddi twong nitrit tdt hon so v&i amoni phu hop voi két qua nghién ciru thue
nghiém. Nghién ctru cho thiy mang loc c6 thé dat hidu sut loai bo nitrat t6i 95,3% & 4p sudt 10,2 at hodc thim
chi 1én dén 98% & ap suat 8,2 at [12, 14]. Tuy nhién, diéu dang chi ¥ 1a hé thong trong nghién ciru nay van dat
t6i 85% hiéu sudt & mirc ap suat thap hon (4 - 7 at), diéu nay cho thy tiém nang tiét kiém ning lugng 16n va
hiéu qua kinh té cao khi trién khai thuc té.
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3.6. Kha nang loai bé nitrit

Két qua nghién ctru dugc trinh bay tai Hinh 7 cho thiy hé thdng loc mang c6 kha ning loai bé nitrit hiéu
qua va 6n dinh trong hau hét cac diéu kién van hanh. Pang chua y, sy chénh 1éch néng do 10 rét gitra dong san
pham va dong nudc thai bt ddu xuat hién tir didu kién (3) (180 - 130), trong d6 nong do nitrit trong dong san
pham dugc duy tri & mirc thap (hiéu suét loai bo chi dat khoang 22%), trong khi gié tri tuong g & dong nudc
thai c6 xu hudng ting. Didu nay phan anh rd rét kha nang giit lai nitrit vurot troi ciia mang RO va cho thdy hé
théng dang van hanh véi hiéu sudt tach chit 6 nhiém cao. Hiéu suét loai bo nitrit dat trén 90% & bon trong sau
diéu kién khao sat, khang dinh tinh 6n dinh va d6 tin cdy ctia cong nghé mang trong tmg dung xr 1y nitrit. Mrc
hiéu suat nay ciing twong dwong v6i két qua 95,7% dugc ghi nhan trong cac nghién ctru trude d6, cho thdy hé
thdng hién tai dap tmg t6t cac yéu ciu vé hiéu qua xr Iy nitrit trong thue tién [9, 14].
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Hinh 7. Bién thién ciia NOs trong cdc mau nuede & cde diéu kién van hanh

4. KET LUAN

Nghién ctru da xdy dung va phat trién hé thdng cong nghé loc mang nhim muc tiéu xt 1y hiéu qua cac hop
chat chira nito (amoni, nitrit, nitrat) trong nuéc cip c6 quy md nho. Nghién ciru da xac dinh cac diéu kién van
hanh hé thong, bao gdm: ap suat xuyén mang (TMP), luu lugng dong san pham va chat lugng nudc dau ra mot
cach 6n dinh va it bién dong. Tir cac diu kién van hanh di khao sat cho thay diéu chinh d6 mé van dong san
pham (G1) ¢ 180° va d6 m& van dong nudce thai (G2) & 115° ¢6 ty 1é thu hdi trung binh san phim/dong thai
khoang 40%/60%. O diéu kién nay, hé théng lam viéc 6n dinh, v6i tro luc mang loc duy tri dudi 7 at ma van
dam bao dong nude sach dat trén 40%. Viéc phat trién cic mé hinh xir Iy nudce sinh hoat quy mé nho bang
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cong nghé loc mang c6 kha nang dap tng t6t yéu cau V‘é chat lugng nud‘c dau ra. He thrénig nh()‘ gon s€ dam bao
tinh linh hoat va kha nang nhéan rong trong cac cong dong dan cu cé diéu kién han che vé ha tang xur Iy nudc.
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