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MO PAU

1. Tinh cAp thiét ciia luin 4n

Tt thoi xa xua, nude ngot van ludn duoc con nguoi coi la mot nguén
tai nguyén vo cung quan trong, boi né dong vai tro thiét yéu trong viéc duy
tri sy sdng va su phat trién binh thudng ciia ca ban than con nguoi lan cac
loai vat nudi va cdy trong. Tuy nhién, trong nhitng nim gan day, dudi tac
dong két hop cta nhiéu yéu té khach quan ciing nhu chii quan, thi trén thé
gii nodi chung va tai Viét Nam noi riéng dang xuat hién tinh trang thiéu nudc
ngot phuc vu nhu cau sinh hoat va san xuét cia nguoi dan, dic biét 1a trong

nhitng thang mua kho.

Trudc tinh hinh thuc tidn d6, phét trién cac cong nghé khir man mai
nham san xuat nudc ngot hién dang trd thanh mot xu hudng phat trién tat yéu
trén thé gioi, va Viét Nam ciing khong thé 1a ngoai 1¢. Tuy nhién, nhitng cong
nghé khir man dang duoc sir dung phd bién hién nay (bao gdbm cong nghé
bay hoi — ngung tu va cong nghé thim thau nguoc) déu ton tai mot sd nhuogc
diém nhat dinh, doi hoi can phat trién nhitng cong ngh¢ khtr mén méi hi¢u
qué va than thién hon véi méi truong [1,2]. Mot trong nhing giai phap tiém
ning duoc dua ra chinh 13 cong nghé mang thidm thau chuyén tiép, boi so
sanh v6i nhirg cong nghé khir min truyén thong khac, thi cong nghé nay co
vu diém 1a tiéu thy nang luong thap hon va cho phép van hanh 6n dinh hon,
nhung van duy tri chat luong ngudn nudc dau ra dam bao cic yéu ciu ky
thuat khat khe ddi véi nude sinh hoat [3-5].

Yéu t6 quan trong nhat trong mot hé thdng mang tham thau chuyén
tiép chinh l1a dung dich 161 cudn — bai, dong luc chu yéu cho qua trinh chuyén
khéi ciia nude tir phia dong can xir Iy qua mang ban thim vao dung dich 16i
cudn chinh 12 mirc chénh léch vé mit ap suat thim thau ty nhién giira dong

can xur 1y va dung dich 16i cuon. Do d6, viéc lya chon dung dich 16i cuon phu
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hop (hay cu thé hon, cht 16i cudn phu hop) 12 mot cong viée hét stc quan
trong, quyét dinh hi€u qud van hanh chung cta cac h¢ théng khtr mén san
xudt nudc ngot str dung cong nghé mang tham thau chuyén tiép [6,7]. Nhin
chung, mot chat 16i cuén hay dung dich 16i cudn 1y tudong cho hé théng khir
min san xudt nuéc ngot tmg dung cong nghé mang tham thau chuyén tiép
can phai dap tng ba yéu ciu co ban sau: (1) s& hiru 4p suat tham thau ty
nhién cao; (2) gy ra hién twgng tham thdu nguoc qua mang khong dang ke,
va (3) dé hoan nguyén. Ngoai ra, do hién twong tham thau nguoc chét 16i
cubn qua mang 1a khong thé tranh khoi, nén mot chat 16i cudn 1y tuong ciing
can phai tuong ddi an toan dbi voi sirc khoé con ngudi néi riéng, ciing nhu
dbi v6i toan bo hé sinh thai va méi truong néi chung [8].

Boi vdy, c6 thé khing dinh d& tai “Nghién citu liwa chon dung dich 16i
cuon sir dung trong céng nghé mang tham thau chuyén tiép dé xir Iy nuée
nhiém man thanh nwée sinh hoat” 1a mot huéng nghién ctru day tiém ning,
dap g duoc nhu cau thyc tidn ctia xa hdi, ciing nhu bét kip xu hudng nghién
ctru chung trén thé gidi. Cu thé, nghién ciru tap trung vao khao sat tim kiém
nhing dung dich 16i cuén méi sé hiru kha ning 16i cudn cao, ma dang chu y
nhét trong s6 d6 1a dung dich 16i cudn chira hdn hop chat 161 cudn trinatri o-
DL-alanin diaxetat va axit citric. Ngoai ra, nghién ctru cling da khao sat anh
hudng cta mot sb yéu t6 diéu kién van hanh va thoi gian van hanh 1én hiéu
qua hoat dong ctia hé thdng mang tham thdu chuyén tiép sir dung cac chat 16i
cubn méi nay, tir d6 thu duoc cai nhin mang tinh khai quat va toan dién va
tiém ning tng dung cta chung trong thuc tién san xuit nuéc ngot tir nhitng

nguon nudc bi nhiém man.



2. Muc tiéu nghién ciru

Luya chon mot s6 dung dich 16i cudn tiém ning sir dung trong cong
nghé mang tham thau chuyén tiép dé xir Iy nudc nhiém mén thanh nude sinh
hoat, va x4c dinh anh huong ciia cac yéu té diéu kién van hanh va thoi gian
van hanh 1én dic trung 16i cu6n ctia nhiing chat 16i cudn tiém ning nay trong

quy mo phong thi nghiém.
3. N§i dung nghién ciru

* Khao sat dac trung 16i cudn co ban cua mot s6 dung dich 161 cuon

tiém ndng dugc lya chon.

* Khao sat anh huong ciia mot sb yéu t6 diéu kién van hanh (bao
gdm: téc d6 dong vao, chénh 1éch 4p sudt dong vao, va nhiét d6 dong vao)
1én hiéu qua 16i cudn cua nhitng dung dich 16i cudn tiém ning duoc lya chon,
va tdi wu hod cac yéu tb didu kién van hanh nay nham thu dugc hiéu qua 16i
cudn t6t nhat.

« Khao sat anh hudng ctia yéu t6 thoi gian van hanh kéo dai 1én hiéu
qua hoat dong va dic trung nhidm ban ciia mang tham thiu chuyén tiép khi
sir dung nhirng dung dich 16i cudn tiém ning duoc lya chon, va hiéu qua lam

sach mang tham thau chuyén tiép ctua phuwong phap rira xudi.

+ Khao sat kha ning xir Iy nudc nhiém mén thanh nuée sinh hoat ctia
hé thong mang tham thau chuyén tiép sir dung nhitng dung dich 16i cubn tiém
nang duoc lya chon.

«  Khao sat kha nang 16i cudn ctia nhiing dung dich 16i cudn tiém ning
duoc lya chon trén d6i twong ngudn nude can xir Iy 1a nude nhiém mén thyc

te.
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CHUONG 1: TONG QUAN

1.1. Cong ngh¢ khir min san xuét nuéc ngot

1.1.1. Nudc ngot va tim quan trong ctia nudc ngot

1.1.2. Thyc trang ngudn tai nguyén nudc tai Viét Nam

1.1.3. Céc cong nghé khir man san xuat nudc ngot

1.2. Cong nghé mang thim thiu chuyén tiép

1.2.1. Qua trinh thAm thiu va phén loai cac qua trinh thim thiu
1.2.2. Tinh hinh nghién ctru chung trong nudc va trén thé gisi

1.3. Cac yéu t6 anh hwéng dén hiéu qua vin hanh cia hé thong mang

tham thau chuyén tiép

1.3.1. Mang ban tham

1.3.2. Dung dich 16i cudn

1.3.3. Hién twong phan cuc ndng do trong cac qua trinh tham thau
1.3.4. Cac yéu t6 diéu kién van hanh

1.4. Nhiém ban mang, cac phwong phap kiém soat va khic phuc nhiém

ban mang

1.4.1. Nhiém ban mang

1.4.2. Cac phuong phap kiém soat nhidm ban mang
1.4.3. Giai phap xt 1y nhim ban mang

1.5. Pinh hwéng nghién ciru ciia Luin an
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CHUONG 2: PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru

+ Dung dich phia dong can xir ly: Nudc de-ion, dung dich nuéc
min md phong pha tir mudi NaCl tinh ché véi ¢ man 5%o — 25%o, dung dich
nude nhiém man thyc té da qua tién xir Iy nham loai bo thanh phan chét rin
khong hoa tan c6 kich thudc > 5 um.

+ Dung dich 16i cudn: Dung dich MGDA, dung dich MAL, va dung
dich PVP. Luan 4n nay tip trung vao nghién ctru mot s6 tinh chét 16i cudn
quan trong cta cac dung dich 16i cudn, ciing nhu anh hudng ciia mot sb yéu
t6 diéu kién van hanh va thoi gian van hanh 1én hiéu qua 16i cudn cua cac
dung dich 16i cudn.

« Hé théng thi nghiém: Cac nghién ctru trong Ludn 4n nay duoc
thuc hién trén modul thi nghi€ém Forward Osmosis CF042 Cell Assembly, la
modul thi nghiém cho hé thdng mang FO quy mo6 phong thi nghiém véi dién
tich tiép xuc mang thiét ké 42 cm?, phan than dugc ché tao chu yéu tir vat
liéu nhua acetal ddng tring hop nham han ché téi da anh hudng cua vat liéu
1én céc tinh chét riéng cta dong can xur 1y ciing nhu dung dich 16i cudn.

2.2. Phwong phap nghién ciru

2.2.1. Hod chét

2.2.2. Thiét bj va dung cu

2.2.3. Phuong phap thuc nghiém chung

2.2.4. Phuong phap thuc nghiém cu thé cho timg noi dung nghién ctru

2.2.5. Phuong phap tinh toan va xir 1y s6 lidu
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Hiéu qua loi cudn cua dung dich 16i cudn dugce danh gia dya trén ba
thong s chinh, bao gdom thong luong nude tham thiu qua mang (Jw), théng
lugng chit 16i cubn thim thau ngugc qua mang (Js), va hé sb ton hao chat 16i
cubn do tham thau ngugce qua mang (Rds) cia hé théng mang FO. Céc thong
s6 trén dugce tinh toan dua trén két qua thtr nghiém thyc té trén hé théng loc
quy mé phong thi nghiém, cu thé nhu sau:

mo0 — mt

w= ——— (Phwong trinh 1)
AXtxp

Js = Ctx (VO —-JwXxtxA)
B tx A

(Phwong trinh 2)

Rds = ]]_vsv (Phwong trinh 3)

Dbi v6i nhitng khao sat thuc hién trong thoi gian van hanh ngan, thi
nghiém duoc tién hanh lap lai toi thiéu ndm lan va dugc phan tich ANOVA
trén phan mém Microsoft Excel 2016 nhim dam bao db tin cdy cua két qua
trén 95%. Trong trudng hop xudt hién gid tri két qua bat thudng, thi nghiém
s& duoc tiép tuc tién hanh 13p lai theo ting nhom ba 1an va loai bo nhiing gia
tri két qua bat thuong, sao cho gia tri két qua trung binh cudi cung so hitu do

tin cdy trén 95%.

Dbi voi nhitng khao sat thyc hién trong thoi gian van hanh kéo dai,
mdi thi nghiém chi dwoc tién hanh mot 1an khong lap lai. Két qua khao sat
sau d6 s& dugc xur 1y trén phdn mém Microsoft Excel 2016 va phan mém
Design Expert 12 nham so sanh sy khac biét giita cac gia tri thay doi theo
thoi gian.

Bén canh d6, phuong phap bé mit dap tng xay dung trén co so thiét
ké thi nghiém Box—Behnken 3 cép d6 ciing dd duoc sir dung nham t6i wu hoa

diéu kién van hanh cta hé théng mang FO. Khoang khao sat duoc lira chon
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1a cac khoang gia tri xung quanh gié tri phi hop nhat da x4c dinh trong nhimng
nghién clru twong tng, va s& dugc trinh bay cu thé tai cac muc lién quan
thudc Chuong 3. Két qua va thao luan. Qua trinh thiét ké va xtr 1y s6 liéu thi

nghiém dugc thuc hién mot cach tu dong trén ph?m mém Design Expert 12.
2.2.6. Phuong phép phan tich tinh chat ctia mang FO

Bén canh phuong phéap thuc nghiém nhu da trinh bay, 4nh hudng cia
qua trinh van hanh kéo dai 1én cu trac bé mit cia mang FO con dugc ddnh
gi4 thong qua phuong phap phan tich kinh hién vi dién tir quét (SEM). Trudc
tién, mang FO dugc 13y ra khoi hé thiét bi thir nghiém ngay sau khi khao sat
két thuc, sau d6 dugc rira nhanh bang nudc de-ion nham loai bé phan dung
dich dong can xir 1y hodc dung dich 16i cubn con bam lai trén bé mit mang,
r0i dugc 1am kho bang gidy loc va ma mot 16p hop kim vang — paladin Ién
bé mat st dung thiét bi léng dong phtn xa. Anh SEM cua mau bé mat mang
FO duoc chup trén thiét bi phan tich kinh hién vi dién tir quét Jeol SM-
6510LV (Jeol, Nhat Ban) tai dién 4p gia tc trong khoang 8 — 12 kV va do
phong dai trong khoang 500 — 2.000 lan.

2.2.7. Phuong phép phan tich, danh gia chat lugng mau nudc

Nham danh gia mot cach chinh xac hi€u qua khir man san xuét nude
ngot ctia cong nghé mang FO st dung cac dung dich 16i cudn duoc lya chon,
nghién ciru cling da tién hanh phan tich mot s tinh chét quan trong ctia ngudn
nude nhiém mén thue té dau vao cling nhu nguf”)n nudc sach dAu ra, so sanh
V6i cac yéu cau k¥ thuat twong (mg theo khuyén nghi trong Quy chuén ky
thuat quoc gia QCVN 01-1:2024/BYT vé chit lugng nude sach st dung cho

muc dich sinh hoat.
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CHUONG 3: KET QUA VA THAO LUAN

3.1. Pic trung thAm thiu ciia mang ban thAm

Dua vao céc két qua khao sat, co thé théy duoc réng khong ton tai khac
biét dédng ké giira két qua khao sat trong Ludn 4n nay, va két qua khao sat do
Nghién ctru sinh thu dugc trong khudén khé mot s6 nhiém vu trude dé [46].
Diéu nay cho thdy mang TFC duoc st dung trong nghién ctru ndy sé hiru
tinh 6n dinh cao, cho phép so sanh nhiing két qua khao sat thu dugc tir nghién
ctru nay voi két qua khao sat kha ning 161 cudn ciia cac chat 16i cudn khéc
ting duoc cong bé.

Cu thé, khi van hanh lién tuc hé théng mang FO dén khoang thoi gian
150 phut, thi thé tich nude thim thiu qua mang ting dan déu theo thoi gian
tai moi néng d6 dung dich 161 cudn NaCl. biéu nay chirng minh dugc rﬁng
hé thdng thir nghiém da duoc thiét ké mot cach phu hop, cho phép qua trinh
van hanh hé thong mang FO dién ra mot cach 6n dinh trong khoang thoi gian
dén 150 phit va thé tich nuéc thim thiu qua mang dén 154 mL, ma khong
tao thanh anh huong déng ké 1én hiéu qua 16i cudn ciia dung dich 16i cudn.
N6i cach khac, hién tugng pha lodng dung dich 16i cubn giy ra boi su thim
thiu ciia nudc qua mang ban thim di khong tao thanh anh huéng dang ké
dén cac két qua khao sat duoc thuc hién trong giéi han thdi gian van hanh

dudi 150 phit va thé tich nude thim thiu qua mang dudi 154 mL.

Dang chu y hon, ton tai mot “khoang chimg” vé hidu qué 161 cudn khi
dung dich 16i cu6n c6 nong dd NaCl nam trong khoang 20 — 30 %o. Su thay
ddi nay c6 thé duoc giai thich trén co sé hién twong phan cuc ndng do cuc
bo trong mang (ICP) va hién twong phin cuc ndng do cuc bd ngoai mang
(ECP). Cu thé, khi kha ning 16i cudn ctia dung dich 16i cubén vuot qua mot
ngudng nhat dinh, hién twong phan cuc ndng do cuc bo s& tré nén dic biét

nghiém trong, dn téi mic do gia tang ciia tré lyc thim thau gay ra boi hién
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tuong phan cyc nong do cuc bd trd nén can bang voi mirc d gia ting cua ap
suat tham thau do dung dich 16i cudn tao thanh. Piéu nay khién cho hiéu qua

16i cudn chung cta dung dich 16i cudn chi gia ting khong dang ké [58].

Tuy nhién, do dung dich dong can xur 1y duge sir dung trong khudn
khé khéo sat nay la nudc de-ion, nén hién tugng phan cuc néng do chi chu
yéu xdy ra tai phia dung dich 16i cudn. Pong thoi, kha ning tao thanh tro Iyc
thdm thau cua hién tuong phan cyc néng dd cuc bo cling phu thudc nhiéu
vao hiéu qua chuyén khdi ciia nudc bén trong dung dich 16i cudn. Boi vay,
khi ndng do dung dich 16i cuén tang vugt qué ngudng 30%o, thi mirc do gia
tang tré luc thdm thau gdy ra bdi hién tugng phan cuc néng do cuc by da
khong thé duy tri can bang véi mirc do gia ting cia ap suit tham thiu do
dung dich 161 cudn tao thanh, dan t6i két qua thong luong Jw tiép tuc tang

khi tang ndng d6 dung dich 16i cuén.

Bén canh d6, ciing c6 thé thdy duoc rang thé tich nudc tham thau qua
mang sau moi khoang thoi gian (cu thé 1a sau mdi 15 phut) khong phai 1a
mot gia tri on dinh, ma xuat hién sy dao dong nhat dinh xung quanh dudng
gié tri trung binh dang tuyén tinh. Nhiéu yéu t§ khac nhau c6 thé dan t6i hién
tuong trén, tuy nhién chil yéu nhat 1 do nhiing thay ddi lién tuc vé mit ndng
d6 dung dich 16i cubn trong subt qua trinh van hanh, ciing nhu nhiing thay
d6i vé mit ché 46 dong bén trong modul thir nghiém gy ra boi thiét ké dudng
dan dong vao cta modul thir nghiém va ché d6 van hanh ctia bom.

Nhin chung, mang TFC trong khuén kho nghién ctru nay dugc xac
dinh 13 s hitu tinh chat thAm thau twong d6i phu hop voi cong bd ctia nha
san xuat, véi mirc chénh léch tai ndng d6 chat 16i cudn twong dwong (dung

dich NaCl ndng dd 60%o, twong duong 1 mol/L) chi khoang 2,2%.

3.2. Kha niing 16i cuon ctia mét so loai dung dich 16i cuon
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Nhim danh gia dic trung 161 cudn cua cac dung dich 16i cudn PVP,
dung dich 16i cuén MAL, va dung dich 161 cudbn MGDA, Nghién ciru sinh da
tién hanh mot s6 thir nghiém mang tham thiu xuoi két hop hoan nguyén bang
mang NF vé&i nong d6 cta dung dich 16i cudn thay doi trong khoang 5 — 30
% va ndng do mudi trong dung dich can xt 1y thay ddi trong khoang 5 — 25
%o0.

Nhin chung, c6 thé thay rang véi ca ba loai dung dich 16i cudn, gié tri
thong lugng Jw chi ting ddng ké khi nong do dung dich 16i cubn ting dén
mot ngudng nhat dinh, con néu vurot qua ngudng nay thi thong lugng Jw tiép
tuc tang 1én khong dang ké. Xu hudng trén dic biét rd rang khi dong can xir
Iy 1a nude mudi mé phong, va co thé giai thich 14 do sau mot ngudng ndng
d6 nhét dinh thi hién tuong phan cuc néng dd cuc b da xay ra nghiém trong
hon dang ké, nang cao trd lyc ddi voi sy tham thau ciia nudc qua mang va
lam giam hiéu qua cai thién thong luong Jw khi ting nong d6 dung dich 16i

cuon.

Bén canh d6, khi d6 min ctia dong can xir 1y ting 1én thi gia tri thong
lugng Jw cling giam xuéng, do d6 chénh léch vé& mit ap suét thAm thau tu
nhién giita dong can xtr Iy va dung dich 16i cubn giam xudng. Pic biét, ngay
tai ngudng do man cia dong can xu 1y ting 1én dén 15 — 20 %o thi thong
lugng Jw thuong giam xubng rat thap (dudi 5 LMH) tai moi nong d6 dung
dich 16i cudn, cho thdy cac dung dich 16i cudn dugc khao sat khong dat hiéu
qua cao trong tng dung khir min cho nuée nhiém min véi d6 min qui cao

(46 mian ban dau cia dong can xir 1y dudi 10%o).

Nham muc dich thu dugc cai nhin toan dién hon vé céc dung dich 161
cubn hién dang duoc nghién ciru trong khudn khé Ludn an nay, Nghién ciru
sinh d4 thyc hién mot s6 khao sat bo sung lién quan dén hiéu qua 16i cudn
ctia cac dung dich 16i cuén trén trong khoang d¢ min cua dong can xir 1y
dudi 10%o.
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Két qua khao sat cho thiy, trong khoang d6 mén ciia dong can xir Iy 0
— 10%eo thi thong luwong Jw thu dugc cta toan b ba loai dung dich 161 cudn
da khao sat déu thay d6i mot cach twong ddi tuyén tinh, va giam dan theo
chiéu ting 1én ciia ¢ man dong can xir 1y. Khi d6 man dong can xir Iy ting
ttr 0%o 1€n ta1 10%o, nhin chung thong luong Jw thu dugc cua toan b ba loai
dung dich 16i cubn déu giam khoang 37 — 48%, trong d6 mirc do giam 16n
nhit thudc vé dung dich 16i cubn MAL 20%.

Cu thé, khi d6 man dong can xir 1y ting tir 0%o 1én t&i 10%o thi thong
luong Jw ctia dung dich 16i cuén MAL 20% da giam tir 10,61 LMH xuéng
con 5,51 LMH — twong dwong miic giam khoang 48%. Diéu nay c6 thé giai
thich 1a do d ton tai twong tac héa — 1y nhat dinh giita dung dich 16i cubn
MAL 20% va dung dich dong can xir 1y, khién cho kha ning 16i cudn ciia
dung dich 16i cudn giam nhanh khi ting d6 min cua dung dich 16i cubn. Hién
tugng twong tu ciing xay ra khi dung dich 16i cudn 1a dung dich mudi NaCl
60%o (dung dich 16i cudn dbi chimg), voi gia tri thong lugng Jw giam tir
16.19 LMH xudng con 7.62 LMH — twong duong mirc giam khoang 53%.
Nguoc lai, ca dung dich 161 cudn PVP 20% va dung dich 161 cudn MGDA
25% déu cho hiéu qua 16i cudn tuong ddi 6n dinh khi d6 min cua dong can
xtt Iy nam trong khoang 0 — 10%o, v&i mirc do suy giam thong luong Jw lan
luot 1a khoang 42% va 37%.

Bén canh d6, hién tugng chét 16i cudn tham thdu nguoc qua mang xay
ra dac biét nghi€ém trong ddi véi chat to hop loi cudn mubdi MGDA-3Na va
axit citric, voi gia tri thong luong Js va hé s6 tén hao Rds cua dung dich 161
cubn MGDA cao hon dang ké so véi dung dich 16i cudn déi ching mubi
NaCl 60%o. Hién tuong trén co thé duoc giai thich la do, da ton tai tuong tac
hoa — 1y nhat dinh giira cdc thanh phan chat tan trong dung dich 16i cudn
MGDA va thanh phﬁn vat liéu céu tao nén mang ban thim, khién cho murc

d06 chon loc tham thau cua mang ban tham ddi voi cac thanh ph?m chét tan
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nay trd nén kém hon mirc d9 chon loc tham thau cta mang ban tham d6i voi
mudi NaCl. Boi vdy, cic thanh phan chét tan trong dung dich 16i cudn
MGDA da dé dang di chuyén qua mang ban tham sang phia dong can xir ly
hon so véi cac phan tir mubi NaCl, mic di mudi NaCl c6 thé phan ly thanh
nhitng ion ¢6 kich thudc nho hon. Ngoai ra, ciing can lwu ¥ rang dung dich
16i cuén NaCl 60%o s& hitu ndng do chat tan tinh theo khdi lugng thip hon
rat nhiéu so v6i dung dich 16i cubn MGDA 25%.

Nguoc lai, gia tri thong luong Js va hé¢ s6 tén hao Rds cua ca dung
dich 16i cuén MAL va dung dich 16i cuén PVP déu tuong dbi thap. Hién
tugng trén c6 thé dugc giai thich 1a do ca polyvinylpyrrolidon va
maltodextrin déu 13 nhitng hop chét cao phén tir v6i kich thudc phan tir trong
dbi 16n va khong phan ly trong dung dich, boi vay kha niang di chuyén qua
mang ban thim vé phia dong can xir 1y cua nhiing phan tir chit 161 cudn nay
thudng kém hon so v6i nhitng phén tir s¢ hitu kich thudc tuong d6i nho, hoic
¢6 thé phan ly trong dung dich thanh nhitng ion s& hiru kich thudc tuong ddi
nho (vi du mudi MGDA-3Na hay axit citric). Déc biét, hé s6 ton hao chét 16i
cudn do thdm thau nguoc ciia dung dich 16i cuén PVP chi cao bang khoang
50% so v6i ctia dung dich 16i cuén MAL, cho thay tinh 6n dinh va tinh an
toan vuot troi cla loai chét 16i cudn nay trong cac img dung mang thim thau

chuyén tiép.

3.3. Anh huéng ciia mot s6 yéu té diéu kién van hanh khac 1én dic trung

16i cuon cia cic dung dich 16i cuon

Két qua khao sat cho thay, khi chénh léch 4p suat dong vao giita phia
dong can xir Iy va phia dung dich 16i cudn ting 1én thi thong lugng Jw ciing
tang 1én. Dic biét, khi ap suit phia dung dich 16i cudn cao hon phia dong can
xtr 1y thi théng luong Jw xuét hién sy giam manh. Do luu lugng dong vao

clia c4 hai phia déu dugc duy tri trong khoang phtt hop, nén hién tuong trén
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c6 thé duge xac dinh 1a do anh hudng cua sy thay ddi vé murc chénh 1éch ap

sudt giira phia dong can xir Iy va phia dung dich 16i cudn.

Cu thé, dong luc cua phﬁn 16n céc qua trinh loc qua mang — bao gém
ca qud trinh mang FO — 1a sy chénh 1éch vé mit ap suét gitra hai dung dich
chay qua hai phia cia mang ban thdm. Riéng ddi vdi cac qua trinh mang FO
thi dong lyc nay 1a sy két hop giita mirc chénh 1éch vé mat ap suat tham thau
tu nhién va ap suat thuy luc giita phia dong can xir 1y va phia dung dich 16i
cubn [36]. Hai loai chénh léch ap suit nay cé thé tao thanh tac dong tuong
hd nhau (tic dung theo cuing huéng) hodc triét tiéu 1an nhau (tic dung theo
nguoc hudng), tir 46 anh huong dén thong lwong Jw. Bén canh o, viéce ting
ap sudt phia bén dong can xir Iy cling ¢ thé khién mudi NaCl bi ddy vao cu
trac vi x6p tir mat 16p trung gian cuia mang ban thim, giy can tré sy dich
chuyén ctia cac phéan tir nudc — chii yéu thong qua hién twong phan cuc ndng

d6 trong mang (ICP).

Nguoc lai, khi chénh 1éch ap suat giira phia dong can xir Iy va phia
dung dich 16i cudn ting 1én thi thong lugng Js lai giam xudng. Diéu nay c6
thé giai thich 1a do khi d¢, 4p suét thuy luc da thay déi nguoc chiéu so véi
dong chuyén khdi ctia chat 16i cuén qua mang ban tham, boi vay gay can trd
cho hién tuong chit 16i cudn thdm thau nguoc qua mang. Ngoai ra, ciing co
thé thdy rang xu hudng thay doi cta cac thong sb hiéu qua van hanh 1 kha
tuong dong gitra hai truong hop dong can xtr 1y 12 nuéc de-ion va dong can
xtr 1y 1a dung dich mudi NaCl nong do 10%., ciing nhur giira ba truong hop
cac dung dich 16i cudn khac nhau, chimg minh tinh chinh xac cia cac két qua
khao sat.

Tuong tu, diéu kién nhiét do cua dong can xir 1y va dung dich 161 cudn
c6 thé tao thanh anh huéng tuong dbi ddng ké 1én higu qua van hanh ctia hé
thong khir man tng dung cong nghé mang FO. Cu thé, vdi ca ba loai dung
dich 16i cudn dugc khao sat, khi nhiét ¢ dong vao tang tir 10°C 1én 30°C thi
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thong lugng Jw va thong lugng Js déu c6 xu hudng ting dan, khién cho hiéu
suét ton hao chat 16i cudn do hién tugng tham thiu nguoc qua mang gan nhu
khong thay ddi. Tuy nhién, néu nhiét d6 dong vao tiép tuc tang tir 30°C lén
40°C thi ca thong lugng Jw va thong lugng Js tao thanh bai ca ba loai dung

dich 161 cudn déu c6 xu hudng giam.

Hién tugng trén co thé duogc giai thich 1a do sy thay ddi vé maét nhiét
d6 da dan dén sy thay ddi vé mat ap suit thdm thau ty nhién cua ca dung dich
16i cudn 1an dong can xir 1y, dong thoi cling tao thanh anh huong dén tinh
chat thim thau ciia ban than mang loc [105-107]. Tuy nhién, ciing cin luu
rang, mic du mdi quan hé giira nhiét d6 dong vao va gia tri thong luong
thong luong Jw, cling nhu gia tri thong luong Js, thu dugc tir cac thir nghiém
trong khuon khd Luén 4n nay 13 giéng voi nhimng gi duge mé ta trong nhiéu
cong bd trude do trong khoang nhiét do dudi 30°C, tuy nhién mbi quan hé
nay lai xuat hién sy khac biét dang ké khi nhiét d6 dong vao ting tir 30°C 1én
dén 40°C.

Nguyén nhan dan téi hién tuong trén c6 thé 1a do sy bién ddi vé mat
tinh chat cia mang loc phu thudc vao diéu kién nhiét d9. Cu thé, khi nhiét do
tang cao, rat co thé ciu tric 16 xp cua mang di xuit hién sy thay d6i nhat
dinh vé& mat kich thuge cling nhu d6 twong hop hoa hoc, gy can tré qua trinh
chuyén khéi ctia nuéc va cac phan tir chat tan khac qua mang. Két qua nay
nhin manh tdm quan trong cua viéc khao sat cu thé cac tinh chét lién quan
clia mang ban tham nham giup dam bao thu dugc hiéu qua cao nhét khi van

hanh cac hé théng khir man ng dung céng nghé mang FO.

Cubi cung, két qua nghién ctru cho thdy khi luu lwong dong vao qua
thip (du6i 200 mL/phut) hodc qué cao (trén 500 mL/phut) déu s& khién théng
lugng Jw. Hién tuong nay co thé duogc giai thich la do tde d6 dong chay la
yéu t6 quan trong quyét dinh dong luc hoc chit 1ong, tir d6 anh hudng dén

hiéu sudt khuech tan cua cac thanh phan chat tan c6 trong dong can xu ly va
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dung dich 16i cuén. Cu thé, do qua trinh chuyén khéi ctia nude qua mang ban
tham, nong d¢ dung dich 16i cudn va dong can xir Iy vao tai khu vuc gan bé
mat mang loc s€ thép hon hoac cao hon so v&i néng d6 dung dich tuan hoan,
dan t6i suy giam hiéu qua loc. Dé han ché tinh trang nay, dong chat long di
chuyén trong hé thong mang FO can tao thanh tac dong khudy tron phu hop,
thiic day sy khuéch tan ciia cac thanh phan chat tan giita khu vyc gan bé mat

mang ban tham va khu vuc bén trong dong chat long.

Tai ngudng luu lwong dong vao thap, khong ton tai nhimg dong chay
rdi vudng goc véi hudng dong chay hay nhimg khu vic chay xoay, gay han
ché kha ning tron 1an theo chiéu ngang giita cac 16p chét long chay lién ké
nhau cta dong chét 16ng (ché d6 chay tang). Hién twong nay c6 thé dan dén
su phan cuc néng do cuc bo gﬁn bé mit va bén trong cAu truc cua mang ban
thim, lam giam dang ké thong luong Jw. Nguoc lai, luu lugng dong vao cao
hon c6 thé tao thanh ché do chay rdi, khuyén khich sy tron 1an theo chiéu
ngang giira cac 16p chat long chay lién ké nhau cua dong chét long. Tuy
nhién, khi dong chay réi tré nén qua dit doi do luu luong dong vao ting cao,
diéu kién 4p suit thuy luc bén trong hé thiét bi mang FO s& c¢6 xu hudng tré
nén thiéu 6n dinh, hinh thanh nhiing khu vuc ap suét thiry luc ting cao hoic
giam thap bat thuong, anh huong tiéu cyc dén qua trinh chuyén khdi cua

nudc qua mang ban thim va 1am giam thong lwong Jw [141].

Hién tugng trén ciing c6 thé giai thich cho su thay ddi cua thong luong
Js. Cu thé, khi Iuu lugng dong can xir 1y tang tir 100 mL/phut dén 300
mL/phut thi thong lugng Js ciia chat 16i cudn polyvinylpyrrolidon va chit 16i
cudn maltodextrin ciing ¢6 xu hudng ting dan, tuy nhién khi luu lugng dong
can xtr 1y tiép tuc tang tir 300 mL/phat dén 650 mL/phut thi thong lwong Js
ctia chat 161 cudn polyvinylpyrrolidon va chit 16i cuén maltodextrin lai c6 xu

hudng giam dan. DAu vay, nhin chung thi hé s6 ton hao Rds cuia chét 16i cudn
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maltodextrin va chét 16i cudn polyvinylpyrrolidon 1a khong d6i qua nhiéu

trong khoang luu lugng dong can xir 1y dugc khéo sat.

Dbi v6i to hop chat 161 cudn MGDA va axit citric, mic du gié tri thong
luong Js thay ddi theo quy luat khong qua rd rang trong khoang luu lugng
dong can xtr 1y dugc khao sat, tuy nhién gia tri hé suit ton hao Rds cua t6
hop chat 16i cudn nay ciing dao dong trong mot khoang kha hep twong tu nhu

d6i v6i hai chat 16i cuén maltodextrin va chat 16i cudn polyvinylpyrrolidon.
3.4. T6i wu hoa cac diéu kién van hanh ciia h¢ thong mang FO

Trén co s& két qua khao sat anh huong ciia mot sé yéu t6 dicu kién
van hanh khac 1&€n dic trung 161 cudn cua cac dung dich 161 cudn, nghién ctru
sinh d thyc hién t6i wu hoa cac diéu kién van hanh cta hé thong mang FO
sir dung phuong phap thiét ké thi nghiém Box—Behnken 3 cip do trén phan
mém hd trg Design Expert 12.

Nhin chung, thong qua danh gia két qua kiém tra tong binh phuong
mo hinh tuan ty va kiém tra théng ké mo hinh téng hop, c6 thé xac dinh duoc
rang mo hinh bac hai 12 phu hop nhat d& mé ta mbi quan hé giira cic bién
dau vao duogc khao sat (diéu kién van hanh cua hé théng mang FO) va cac
két qua danh gia (thong lugng Jw va hé sb ton hao Rds) dbi voi ca ba loai
dung dich 16i cudn. Bén canh d6, két qua phan tich phuong sai (ANOVA)
cling xac nhan moé hinh phuong trinh béac hai duogc lya chon c6 thé du doan
va t6i wu hoa anh hudng ctia cac bién dau vao 1én cac két qua danh gia trong

khong gian thiét ké thye nghiém Box—Behnken dugc lya chon.

Két qua phan tich bé mit dap tng cho thiy nhiét d6 van hanh 1a yéu
t6 anh hudng manh nhit dén ca thong luong Jw va hé s6 ton hao Rds khi sir
dung céac dung dich 16i cudn duoc khao sat. Nguoc lai, chéch 1éch ap sut
dong vao c6 anh huong tuong ddi nho dén ca thong luong Jw va hé sb ton

hao Rds, dic biét 1a khi Iuu lwong dong vao dugc giit ¢ dinh va chi thay d6i
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nhié¢t d6 van hanh. Tuong tu, luu luong dong vao cling chi tao thanh anh
hudng dang ké 1én thong lugng Jw va hé s6 ton hao Rds khi chénh léch ap

suat dong vao dugc giit ¢ dinh va chi thay d6i nhiét d6 van hanh.

V61 muyc ti€u dat dugce gia tri thong lugng Jw cao nhét va gia tri h¢ sb
t6n hao Rds thép nhat, mot s6 tinh toan t6i wu hoa dd duoc tién hanh tu dong
trén phan mém Design Expert 12 va dua ra két qua céc gia tri thong sé diéu

kién van hanh t6i vu nhat nhu sau:

e Dai véi dung dich 16i cudn MAL 20%: chénh léch 4p suat dong
vao = 0,17 bar (phia dong can xu 1y), nhiét d§ van hanh = 27,5°C, va luu
luong dong vao = 260 mL/phit. Gié tri thong lwong Jw va gi tri hé s ton
hao Rds thu dwoc khi van hanh tai cac didu kién nay dugc du doan lan luot
1a 10,86 LMH va 0,238 g/L. Nam thi nghiém xac nhan da duoc tién hanh tai
cac diéu kién van hanh tdi wu theo tinh toan, vai gia tri thong luong Jw va
gid tri hé s6 ton hao Rds thu duoc lan luot 1a 10,858 + 0,137 LMH va 0,2372
+0,0029 g/L.

e D0i véi dung dich 16i cuén PVP 20%: chénh léch ap suat dong vao
= 0,40 bar (phia dong can xir 1y), nhiét d6 van hanh = 26,0°C, va luu luong
dong vao = 270 mL/phut. Gi4 tri thong lugng Jw va gié tri hé s6 ton hao Rds
thu duoc khi van hanh tai cac diéu kién nay dugc du doan lan luot 1a 14,78
LMH va 0,124 g/L. Nam thi nghiém x4c nhan da duoc tién hanh tai cac diéu
kién van hanh tdi wu theo tinh toan, vai gia tri thong lugng Jw va gia tri h¢
56 ton hao Rds thu dugc 1an lugt 1a 14,816 0,121 LMH va 0,1244 + 0,0012
o/L.

e D6i voi dung dich 16i cudn MGDA 25%: chénh léch p suit dong
vao = 0,40 bar (phia dong can xtr 1y), nhiét d6 van hanh = 30,0°C, va luu
luong dong vao = 250 mL/phut. Gia tri thong Jw va gia tri hé s6 t6n hao Rds
thu dugc khi van hanh tai cac diéu kién nay dugc du doan lan lugt 1a 9,97
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LMH va 0,359 g/L. Nam thi nghiém xac nhan da duoc tién hanh tai cac diéu
kién van hanh t6i vu theo tinh toan, véi gia tri thong lugng Jw va gia tri h¢
sb ton hao Rds thu dugc 1an lugt 14 9,996 + 0,192 LMH va 0,3580 + 0,0020
o/L.

Tuy nhién, can luu y ring cac thong sd diéu kién van hanh téi uu trén
chi ¢6 d tin cdy cao nhét trong pham vi khao sat cy thé ctia Luan 4an, va can
thiét phai xac minh lai néu ap dung ngoai pham vi nay. Ngoai ra, dya trén
nhing két qua khao sat trude do, ton tai co so khoa hoc dé cho rang nhiing
két qua t6i wu hod voi dong can xir 1y 12 nuée de-ion ciing hoan toan cé thé
ap dung cho trudng hop dong can xir 1y 1a nude nhidm mén véi do man 1én
dén 10%o.

3.5. Anh huwéng ciia thoi gian van hanh kéo dai 1én dic trung 16i cudn

ciia cac dung dich 16i cudn va hi¢u qua ctia phwong phap 1am sach mang

Két qua nghién ctru cho thay, kha ning 16i cudn cta ca ba loai dung
dich 161 cudn déu xuat hién xu hudng giam dan theo thoi gian van hanh kéo
dai. Cu thé, sau 700 gio van hanh khong lién tuc, gié tri thong lugng Jw khi
sir dung cac dung dich 16i cudn di giam lan lugt nhu sau: dung dich 16i cudn
MGDA 25% giam tir 5,97 LMH xudng con 4,87 LMH (tuong duong khoang
18%), dung dich 16i cubn PVP 20% giam tir 8,16 LMH xudng con 5,49 LMH
(twong duong khoang 33%), va dung dich 16i cubn MAL 20% giam tir 5,64
LMH xudng con 3,16 LMH (twong duong khoang 44%). Diéu nay co thé
dugc giai thich 1a do trong qua trinh van hanh kéo dai, trén bé mit va bén
trong mang ban thAm da xay ra tinh trang nhiém bén, dan t6i giam dién tich
hiéu qua ciia mang loc ciing nhu gy can tré kha ning thdm thiu cia nudc
qua mang [147].

Nham danh gi4 chinh xac hon dic trung gay nhiém ban mang ciia cc

loai dung dich 161 cudn duoc khao sat, Nghién cuiru sinh da tién hanh kiém



-19 -

chung thong qua anh SEM chyp bé mit mang ban thdm sau 700 gio van hanh
khong lién tuc (tuong duong khoang 01 thang van hanh lién tuc).

Cu thé, trong truong hop dung dich 16i cudn PVP 20% thi co ché
nhiém ban mang chu yéu xay ra tai phia tiép xuc v6i dung dich 16i cuén 1a
do su léng can cta chét 16i cudn ca trén bé mat 1an bén trong cAu tric cua
mang ban thdm. Do ban chét riéng cta chét 16i cudn polyvinylpyrrolidon,
c4c hat cin lang so hitu kich thudc twong ddi 16n (khoang trén 10 um) va cu
tric kha phirc tap. Nguyén nhan dan t6i hién tuong nay co thé duoc giai thich
1a do, da xuét hién twong tac nhét dinh giita cac phan tir polyvinylpyrrolidon
va cac phan tir NaCl (hodc cac ion Na* va/hoac ion CI), lam giam kha nang
hoa tan cua chit 16i cudn tai khu vuc xung quanh bé mit ciia mang ban thim
[198,199]. Nguoc lai, tai phia mang ban thim tiép xtic voi dong can xir 1y,
thi co ché nhim ban chu yéu lai 1a do su phat trién cua céac loai vi sinh vat,
v6i mot phan dién tich dang ké trén bé mit mang ban thdm da bi bao phi bao
nhitng ciu trac hinh cau véi kich thudce khoang trén 2 um. Theo Tang va
cong su, dang cau tric hinh cau nhu vy thuong tuong tng véi tinh trang
nhiém ban mang giy ra boi sy phat trién ciia cac loai vi sinh vat. Chinh sy
ton tai cia 16p “mang sinh hoc” nay da lam anh huéng dang ké dén kha ning

chuyén khoi cua nudc, cling nhu cua chat 161 cuon qua mang ban tham [157].

Nhan xét tuong ty ciing c6 thé duoc dua ra d6i v6i dung dich 161 cudn
MAL 20%. Cu thé, trong trudng hop dung dich 16i cubn MAL 20% thi co
ché nhiém ban mang xay ra tai phia tiép xtc véi dung dich 16i cudn van chu
yéu 1a do su ling cin cua chit 16i cudn ca trén bé mat 13n bén trong céu trac
clia mang ban thdm. Tuy nhién, do tuong tac giita cac phan tir maltodextrin
va cac phan tr NaCl (hodc cac ion Na* va/hodc ion CI), cdu tric cin ling
hinh thanh 1a twong d6i phirc tap va khong giéng véi ciu tric vi mo théng

thudng clia maltodextrin (dang hat cau bat ddi ximg) [200,201].
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Nguoc lai, tai phia mang ban thim tiép xuc v6i dong can xir 1y, thi co
ché nhiém ban chu yéu lai 1a do sy phat trién cua cac loai vi sinh vat, voi mot
phan dién tich ddng ké trén bé mit mang ban tham da bi bao phii bao nhiing
céu trac hinh cau va hinh que véi kich thudc khoang trén 2 pm, tuong duong
véi nguong kich thudce trung binh cua cac loai vi sinh vét [157]. Chinh sy
ton tai ctia 16p “mang sinh hoc” nay da lam anh huéng dang ké dén kha ning
chuyén khdi ctia nude, cling nhur ciia chit 16i cudn qua mang ban thim. Pang
cha y, do maltodextrin 12 mot hop chét gdc duong nén co thé dong vai tro
ngudn dinh dudng phi hop hon cho cac loai vi sinh vat, dan t6i hién tuong
16p “mang sinh hoc™ hinh thanh trén bé mit mang ban thdm trd nén day hon

va gia tri thong luong Jw gidm manh hon sau thoi gian dai van hanh lién tuc.

Dang cha ¥, trong truong hop dung dich 16i cuén MGDA 25%, bé mit
mang loc tai phia dung dich 16i cudn 1a twong ddi sach, gan nhu khong xuét
hién can liang voi kich thudc 16n hay nhitng ving vi sinh vét dic biét phat
trién. Hién twong nay c6 thé giai thich 1a do mudi MGDA-3Na von 1a mot
tac nhén tay rira, do vay khi thim thdu ngugc qua mang c6 thé gitip can tro
sur xdm nhiém ctia vi sinh vat 1én bé mat mang loc, nho vay gitp han ché tinh
trang nhim ban sinh hoc tai phia dong can xtr Iy va mudi MGDA-3Na I
mudi hiru co cua natri, phan ly thanh ion Na+ twong ty nhu NaCl, boi vay
khong xuét hién twong tac bét loi voi cac phan tir NaCl thim thau ngugc qua
mang gay gidm kha nang hoa tan trong dung dich. Tuy nhién, tai phia dong
can xur 1y, c6 thé quan sat thay sy xuat hién ctia cac cdu tric két tinh dang lap
phwong véi kich thude khoang trén 10 pm. Dy c6 thé 1a nhirng tinh thé mudi
két tinh, hinh thanh do su thdm thiu nguoc qua mang cua ion Na* tir phia
dung dich 16i cudn, ciing nhu hién twong phan cuc ndng d6 cuc bd gan khu
vuc bé mit mang ban tham, khién cho néng d6 cua ion Na™ tai khu vye xung

quanh bé mit mang ban thim tang cao, thuc day sy két tinh cua tinh thé NaCl.
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Thir nghiém lién quan dén hiéu qua lam sach bang phuong phap rira
xudi cho thay, phuong phap nay da cho phép hdi phuc dén 98% gia tri thong
luong Jw trong trudng hop dung dich 16i cudn MGDA 25%, 82% gia tri
thong lugng Jw trong trudng hop dung dich 16i cudn PVP 20%, va 78% gia
tri thong lugng Jw trong truong hop dung dich 16i cuén MAL 20%. Diéu nay
c6 thé duogc giai thich 1a do, trong truong hop dung dich 16i cuén MGDA
25% thi nguyén nhin gy nhiém ban chu yéu la cac hat tinh thé mudi véi
kich thuéc 16n ling trén bé mit mang ban thim — boi cac hat tinh thé mudi
nay s& hiru kha nang dé dang hoa tan trd lai vao dong rira xudi, nén qua trinh
rira xudi da cho phép loai bo gan nhu hoan toan céc hat tinh thé mudi két tinh
nay, tir d6 giup khoi phuc gin nhu hoan toan tinh chét tham thau ciia mang

ban thAm.

Nguoc lai, trong trudng hop dung dich 16i cuén MAL 20% va dung
dich 16i cuén PVP 20%, do tinh trang nhiém bén cua mang ban tham tai ca
phia dong can xir Iy va phia dung dich 16i cubén déu turong d6i nghiém trong,
nén phuong phap rira xudi chi cho phép khoi phuc mot phan nhat dinh tinh
chat thim thdu ctia mang ban tham. Thanh phan cin ling ton tai bén trong
cAu tric ciia mang va 16p “mang sinh hoc” chwa bj rira tréi hoan toan sé tiép
tuc dong vai trd ngdn can qué trinh chuyén khdi ctia nudc qua mang, khién
cho gié tri thong lugng Jw khong thé khoi phuc lai nhu ban dau, dong thoi
tao diéu kién cho qua trinh nhiém ban tiép theo cang tré nén nghiém trong
hon.

3.6. Hiéu qua vin hanh trén miu nwéc nhiém min thye té caa cac dung
dich 16i cuén

Két qua khao sat thong luong Jw cho thiy, khong ton tai khac biét
dang ké vé mat dic trung 16i cudn cua cac dung dich 16i cudn duoc khao sat

giita khi dung dich dong can xir Iy 1a miu nuéc nhiém man thyc té da dugc
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tién xir 1y, va khi dung dich dong can xir 1y 12 mau nudc min mo phong véi

dd man tuong duong (dd man tinh theo NaCl = 10%o).

Két qua phan tich tinh chat ctia cac mau nudc sach thu dugc sau hoan
nguyén dung dich 16i cudn cho thay, ca ba loai dung dich 16i cudn déu c6 thé
dugc hoan nguyén mot cach hiéu qua bang phuong phap NF, v6i san pham
nuée sach thu duge sau hoan nguyén dap img mot s6 yéu cau ky thuat chinh
theo khuyén nghi trong Quy chuan k§ thuat quéc gia QCVN 01-1:2024/BYT

vé chét lugng nudc sach sir dung cho muc dich sinh hoat.

Bang 3.1 Chét luong nude sach thu duoc sau khi hoan nguyén cac dung

dich 16i cudn, so sanh theo Quy chuan k¥ thuat quéc gia QCVN 01-

1:2024/BYT
Chi tiéu phéan tich Dung dich 16i cudn sir dung Yéu ciu
theo
MAL | PVP | MGDA | ocyno1-
20% 1 20% | 25% | 1:2024/BYT
bo pH - 6,7 6,7 6,9 6,0-8,5
TDS %0 373 291 436 < 1.000
Natri (Na) | mg/L 10 10 120 <200
Clorua mg/L 0,4 0,4 0,4 0,2-1,0
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KET LUAN

1. Luan an da hoan thanh cac ndi dung nghién ctru duoc dua ra,

« Nghién ctru dic trung 16i cudn co ban ciia mdt so6 dung dich 16
cudn tiém ning dwoc lua chon, bao gom dung dich 16i cudn chira t6 hop
mudi trinatri a-DL-alanin diaxetat va axit citric (dung dich MGDA) véi ty 1&
tinh theo khdi lugng = 85/15. Tai ngudng ndng d6 25%, dung dich MGDA
cho phép 16i cudn nuée tham thiu qua mang tir ngudn nude can xir Iy voi do
min 1én dén 15%o, cho gid trj théng lugng Jw trung binh sau 150 phut van
hanh dat dén 5,05 LMH. Tai budc hoan nguyén bang phwong phap loc qua
mang NF ap lyc thap, san phim nudc sach dau ra thu duoc c6 chi s6 TDS 1a
khoang 415 mg/L, thip hon dang ké so voi ngudng tdi da theo QCVN 01-
1:2024/BYT. Mitc d6 tén hao trung binh ctia chit 16i cudn tai budce loc qua
mang NF dugc xac dinh 1a khoang 2,78%. Nhiing nghién ctru twong tu cling
dd dugc tién hanh trén hai loai dung dich 16i cudn tiém ning khac la dung
dich maltodextrin (MAL) va dung dich polyvinylpyrrolidon (PVP), v&i két

qua thu dugc tuong dbi kha quan.

« Nghién ctru t6i wu hoa mét s6 yéu to diéu kién van hanh di xac
dinh dugc anh huéng cia tbe dd dong vao, chénh 1éch ap sudt dong vao, va
nhiét d6 dong vao 1én hi€u qua hiéu qua 16i cudn cua ba loai dung dich 161
cuén MAL 20%, dung dich 16i cuén PVP 20%, va dung dich 161 cubn MGDA
25%; dé xuat dugc md hinh toan hoc phi hgp mé ta anh hudng cua cac yéu
t6 diéu kién van hanh nay lén dic trung 16i cudn (théng luong nudc tham
thiu qua mang Jw va hé s ton hao chit 16i cu6n do thim thiu ngugc Rds)
ctia ba loai dung dich 16i cudn; ciing nhu x4ac dinh duoc nhitng diéu kién van

hanh t8i wu cho timg loai dung dich 16i cuén.

* Nghién ctru dnh hwéng cia thoi gian van hanh kéo dai da xac
dinh dung dich 16i cudbn MGDA 25% c6 thé van hanh twong d6i 6n dinh trong
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khoang thoi gian 700 gio véi muce do suy giam thong luwgng Jw khoang 18%,
thap hon dang ké so véi dung dich 16i cubn MAL 20% va dung dich 16i cuén
PVP 20%; ciing nhu x4c nhan phuong phap rira xudi cho hiéu qua hdi phuc
thong luong Jw dic biét tot ddi voi mang ban tham bi nhidm ban khi sir dung
dung dich MGDA 25% (hdi phuc dén 98% gi4 trj ban dau, so véi gia tri 78%

va 82% cua hai loai dung dich 16i cudn con lai).

« Nghién ctru kha niing xir Iy nwée nhiém mén thye té thanh nuwée
sinh hoat cho thiy ca ba loai dung dich 16i cudn déu thé hién kha ning 16i
cubn tét v6i dbi twong ngudn nude can xir 1y 1a mau nude nhidm man thyc
té, tuong duong véi cac két qua thu duoc trén ddi tuong nudc nhiém min md
phong; dong thoi nude sach thu duoc tir qué trinh hoan nguyén ba loai dung
dich 16i cubn bang phwong phap NF ciing duoc xac dinh da dap tmg mot sb
yéu cau chinh cua Quy chuin k¥ thuat quéc gia QCVN 01-1:2024/BYT vé

chét lugng nudc sach s dung cho muc dich sinh hoat.

2. Nhin chung, luan 4n di hoan thanh day di muc tiéu khai quat ban dau
dugc dat ra 1 nghién ctru lya chon dung dich 16i cuén sir dung trong cong
nghé mang tham thau chuyén tiép dé xr Iy nude nhiém min thanh nudce sinh
hoat, thanh cong x4c dinh duogc ba loai dung dich 16i cudn tiém ning va xac
minh kha ning xtr Iy nudc nhiém min thanh nude sinh hoat ctia ba loai dung
dich 16i cudn tiém nang nay trén mau nudc nhiém min thuc té voi d0 man
1én dén khoang 10%o.
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