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(57) Sang ché dé cap dén phuong phap xt Iy nudc ma, trong qué trinh xtr 1y
nuée sir dung mang tham thau nguoc gdc polyamit, co thé thuc hién qua trinh
xt 1y 6n dinh bang cach thyc hién khir trung trong khi van ngin chin sy giam
luong nude di qua, khi ché pham axit hypobromo duge lam 6n dinh duoc sir
dung. Phuong phéap xtr Iy nude ndy sit dung mang tham thiu ngugc bao gdm
budc bd sung gian doan dé bo sung mot cach gian doan ché pham 6n dinh chia
chét oxy hoa gbc brom va hop chat axit sulfamic vao nudc can duge xtr 1y boi
thiét bi xu 1y bang mang tham thau nguoc s dung mang thim thau ngugc
polyamit, trong d6 budc bod sung gian doan bao gém lip lai giai doan bd sung
trong d6 qua trinh xir Iy bang mang tham thau nguoc dugc thuc hién trong khi
ché pham 6n dinh dugc bd sung vao nude dang duoc xir 1y, va giai doan khong
bd sung trong d6 qua trinh xir Iy bang mang thim thau nguoc dugc thuc hién
ma khong bd sung ché pham 6n dinh vao nuéc dang duoc xir 1y, giai doan bd
sung nam trong khoang 0,25-12 gio, giai doan khong bd sung nam trong khoang
3-320 gio, giai doan bo sung 1a 12 gid hodc nho hon trong khoang thoi gian 24
gid bat ky, va tong nong do clo cua nuéc dang duoc xur 1y trong giai doan bo

sung nam trong khoang 0,2-2,0 mg/L.
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Linh vue ky thuét dugc dé cip

Séng ché dé cap dén phuong phap xu Iy nude va thiét bi xir Iy nudc su dung

mang tham thiu nguoc gbc polyamit.
Tinh trang ky thuit ciia sing ché

Viéc su dung cac chat oxy hoa khac nhau trong qua trinh hoat dong cua cac
mang tham thau nguoc (cac mang RO), vi du nham muc dich ngan chan bun, da dugc

biét (vi du, xem tai liéu patent 1).

Hon nita, trong qua trinh hoat dong ctia cac mang tham thau nguoc gbe polyamit,
ché pham axit hypobromo duoc 1am 6n dinh chira chat oxy héa gc brom va hop chat
axit sulfamic ddi khi ¢6 thé duoc st dung lam chat oxy hoéa (vi du, xem tai li¢u patent
2). Pac tinh cua cac ché phém axit hypobromo dugc lam 6n dinh 1a chung it c6 kha
nang phan hiy cac mang tham thau nguoc gc polyamit so véi cac chat oxy hoa goc
clo nhu axit hypocloro. Tuy nhién, khi ché pham axit hypobromo dugc lam 6n dinh
duoc su dung, tuy thude vao cac yéu td nhu cac diéu kién pH va loai mang, dong thadm

qua mang thim thiu nguoc gbe polyamit doi khi co thé giam.
Danh muc tai liéu vién dan
Tai liéu sang ché
Tai liéu patent 1: JP 5967337 B
Tai liéu patent 2: JP 2016-155074 A
Bin chét ky thuit ciia sang ché
Van dé ky thuat

Mot muc dich cua sang ché 1a dé xuat phuong phap xir Iy nuée va thiét bi xur 1y
nuée ma, khi ché pham axit hypobromo dwoc lam 6n dinh duoc sir dung trong qua
trinh xu 1y nudce st dung mang tham théu nguoc gbc polyamit, cho phép tién hanh khu
trung trong khi ngan chan sy giam bat ky ciia dong tham, va cho phép viée xu 1y dugc

tién hanh theo cach 6n dinh.
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Giai phap ky thuat

Sang ché dé xuét phuong phép xtr Iy nuéc st dung mang thdm thau nguoc bao
gdm budc bd sung gian doan dé bd sung gian doan ché phdm duogc 1am 6n dinh chira
chit oxy hoa gbc brom va hop chét axit sulfamic vao nude can duoc xur 1y boi thiét bi
xt 1y bang mang tham thiu nguoc ma st dung mang thim thdu nguoc gbc polyamit,
trong d6 budc bd sung gian doan 1a bude 13p lai giai doan b6 sung trong d6 qué trinh
xr 1y bang mang thim thau nguoc dugc tién hanh trong khi b6 sung ché pham duoc
lam 6n dinh vao nuéc can duge xu 1y va giai doan khong bd sung trong d6 qua trinh
xu 1y bang mang tham thau nguoc dugc tién hanh ma khong b sung ché pham duogc
lam 6n dinh vao nudce can duoc xir 1y, giai doan bo sung kéo dai trong khoang tur 0,25
dén 12 gio, giai doan khong bo sung kéo dai trong khoang tur 3 dén 320 gio, giai doan
b6 sung khong nhiéu hon 12 gid trong khodng thoi gian 24 gid bat ky, va tong nong do
clo trong nudc can duoc xir 1y trong giai doan bd sung nam trong khoang tir 0,2 dén

2,0 mg/L.

Trong phuong phap xu 1y nudc st dung mang tham thau nguoc néu trén, pH ctia

nude can duoc xir 1y t6t hon 14 16n hon hoic bang 5,5.

Trong phuong phap xtr ly nudc st dung mang thAm thau nguoc néu trén, ham
luong clo ctia bé mat mang cia mang tham thdu nguoc t6t hon 1a it nhat bang 0,1%

nguyén tu.

Trong phuong phap xt ly nudc st dung mang thdm thiu nguoc néu trén, ham
luong clo cia bé mat mang cia mang thAm thdu nguoc t6t hon la it nhat bang 0,4%

nguyén tu.

Trong phuong phap xu 1y nude st dung mang thAm thdu nguoc néu trén, ham
luong clo ciia bé mat mang ciia mang thiAm thau nguogc tot hon 1a it hon 0,1% nguyén
fr. |

Trong phuong phap xtr 1y nudc sir dung mang tham thau nguoc néu trén, t6t hon
la luu lvong nudce can duoc xu Iy duoc do, va giai doan bd sung va giai doan khong bo
sung dbi véi ché pham duoc lam 6n dinh chi duoc tinh khi luu lugng it nhat phai cao

bang gia tri kiém soét quy dinh.

Sang ché ciing dé xuét thiét bi xtr Iy nudc st dung mang tham thau nguoc, thiét
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bi xUr Iy nude nay chia thiét bi xur 1y bang mang tham thiu nguoc st dung mang tham
thiu nguoc gdc polyamit, va bo phan bd sung gian doan dé bd sung gian doan ché
pham duoc lam 6n dinh chtra chét oxy héa goc brom va hop chét axit sulfamic vao
nuée can duge xu 1y boi thiét bi xir Iy bang mang tham thau nguoc, trong d6 bo phan
b6 sung gian doan 1a bo phan 13p lai giai doan bd sung trong d6 qué trinh xu 1y bang
mang tham thau nguge dugc tién hanh trong khi b sung ché pham duoc lam 6n dinh
vao nuéc can duge xr 1y va giai doan khong bd sung trong d6 qué trinh xu ly bang
mang tham thau nguoc duoc tién hanh ma khong b6 sung ché pham duogc lam 6on dinh
vao nudc can duge xur 1y, giai doan bo sung kéo dai trong khoang tir 0,25 dén 12 gio,
giai doan khong bo sung kéo dai trong khoang tur 3 dén 320 gio, giai doan bo sung
khong nhiéu hon 12 gi¢ trong khoang thoi gian 24 gior bat ky, va tong nong dé clo
trong nudc can dugce xir 1y trong giai doan bd sung nam trong khodng tir 0,2 dén 2,0

mg/L.

Trong thiét bi x1r 1y nudce st dung mang tham thau nguoc néu trén. pH cua nuoe

can dugc xu Iy t5t hon 12 16n hon hoic béng 5,5.

Trong thiét bi xtr 1y nude st dung mang tham thau ngwgc néu trén, ham luong
clo ctia bé mat mang ciia mang tham thau nguoc tot hon la it nhat bang 0,1% nguyén
tu.

Trong thiét bi xtr 1y nudc st dung mang tham thau nguoc néu trén, ham lugng
clo ctia bé mat mang cua mang tham thau nguoc tot hon la it nhat bang 0,4% nguyén

tu.

Trong thiét bi xtr Iy nude st dung mang tham thau ngugce néu trén, ham luong
clo cua bé mat mang ctia mang tham thau nguoc tot hon la nhé hon 0,1% nguyén tu.

Thiét bi xir Iy nude su dung mang tham thau nguoc néu trén tot hon la con chura,
bd phan do dé do luu luong cua nudce can dugce xu ly, va thiét bi kiém soat d¢ tinh giai
doan bo sung va giai doan khong bd sung doi voi ché pham dugc lam on dinh chi khi
luu luong it nhat phai cao bang gia tri kiém soat quy dinh.
Hiéu qua dat dugc cua sang ché

Bang cach ap dung sang che, khi ché pham axit hypobromo dugc jam on dinh

duoc str dung trong xir 1y nuée st dung mang tham thau nguoc goc polyamit, co thé
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tién hanh kht trung trong khi ngan chan sy giam bat ky ctia dong tham, va qua trinh

xu 1y 6 thé duoc tién hanh theo cich 6n dinh.
MBS ta van tat cac hinh vé

Fig.1 1a so d6 cau tric gian luge minh hoa mot vi du vé thiét b1 xu ly nudc ap

dung phuong phéap xtr Iy nude theo mot phuwong an cua sang ché.

Fig.2 1a luu @6 minh hoa mot vi du vé viéc dicu khién cua thiét bi xur Iy nude

dugc minh hoa trén Fig.1.

Fig.3 1a biéu dd minh hoa su thay doi theo thoi gian cua ty 1é duy tri dong tham

(%) trong vi du 1 va vi du so sanh 1.

Fig.4 1a biéu dd minh hoa su thay doi theo thdi gian cta ty 1€ duy tri dong thim

(%) trong vi du 2 va vi du so sanh 2,

Fig.5 la biéu dd minh hoa su thay ddi theo thoi gian cta ty 1€ duy tri dong tham

(%) trong vi du 3 va vi du so sanh 3.

Fig.6 1a biéu dd minh hoa sy thay doi theo thoi gian cta ty 1€ duy tri dong thim

(%) trong vi du 4 va vi du so sanh 4.
MG té chi tiét sang ché

Céc phuong an khac cua sang ché dugc mo ta dudi day. Cac phuong an nay chi

1a cac vi du thuc hién sang ché va sang ché khong bi gidi han ¢ cac phuong an nay.
Phuong phap xu ly nude

Phuong phap xur 1y nudc sir dung mang tham thau nguoc theo mot phuong an
cua sang ché bao gébm budc bd sung gian doan dé bd sung gian doan ché pham duoc
lam 6n dinh chra chat oxy hoa gbc brom va hop chét axit sulfamic vao nudc can dugc
xt ly boi thiét bi x 1y bang mang thAm thau nguoc ma st dung mang tham thiu
nguoc gbc polyamit, trong d6 budc bd sung gian doan la budc ldp lai giai doan bo
sung trong d6 qua trinh xu ly bang mang tham thau nguoc duoc tién hanh trong khi bo
sung ché phém duoc lam 6n dinh vao nudc can duoc xu 1y va giai doankhong bd sung
trong do qua trinh xur ly bang mang thim thau nguoc duoc tién hanh ma khong bo
sung ché pham dugc lam 4n dinh vao nudce can duoc xir 1y, giai doan bd sung kéo dai

trong khoang tur 0,25 dén 12 gio, giai doankhong b6 sung kéo dai trong khoang tur 3
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dén 320 gio, giai doan b6 sung khong nhiéu hon 12 gid trong khodng thoi gian 24 gio
bat k¥, va tong ndng do clo trong nuéce can duoc xu 1y trong giai doan bd sung nam

trong khoang tir 0,2 dén 2,0 mg/L.

Thong thuong, mot thong 5O 'du’oc coi 1a quan trong trong viéc xac dinh hiéu qua
cta chét oxy hoa trén mang (vi du, sy giam dong tham) 1a gia tri CT. Gia tri CT la gia
tri thu duoc bang cach nhan néng do cua chét oxy hoa véi thoi gian tiép xtic gilra chat
oxy hoa va mang. Tuy nhién, cac tdc gia sang ché da phat hién ra rang sy giam dong
thAm d6i v6i mang tham thau nguogc gbc polyamit gdy ra boi ché pham axit
hypobromo dugc lam 4n dinh chtra chat oxy hoa goc brom va hop chat axit sulfamic
khong thé duoc du doan boi gia tri CT, nhung bi dnh huong kha nhiéu boi ca thoi gian
tiép xuc gitta ché pham axit hypobromo dugc lam 6n dinh va mang, va thoi gian
khong tiép xuc trong d6 ché pham axit hypobromo dugc lam 6n dinh va mang khong
tiép xuc.

Céc tac gia sang ché da phat hién ra rang, thay vi bo sung lién tuc ché pham axit
hypobromo dugc lam én dinh vao nude can duoc xir 1y béi thiét bi xtr 1y bang mang
thim théu nguoc sir dung mang tham thau nguoc gbe polyamit, khi bd sung gian doan
ché pham axit hypobromo duoc lam 6n dinh dé giai doan bo sung trong d6 qua trinh
xtr Iy bang mang tham thiu nguoc duoc tién hanh trong khi bd sung ché pham axit
hypobromo dugc lam 4n dinh vao nudc can duoc xu 1y khong nhiéu hon 12 gid trong
khoang thoi gian 24 gio bat ky, va giai doan khong bd sung trong d6 qua trinh xu 1y
bang mang thAm thau nguoc duoc tién hanh ma khong bd sung ché pham axit
hypobromo dugc lam én dinh vao nude can duge xur 1y 1a it nhét 3 gio, dong thidm ddi

véi mang thim thau nguge gbc polyamit it c6 kha nang giam hon.

Hon nita, cic tic gia sang che cling da phat hién ra rang, v€ mat kha nang khur
tring, bang cach tién hanh bo sung gian doan dé giai doan bo sung doi v&i ché pham
axit hypobromo dugc lam on dinh la it nhat 0,25 gi¢ va giai doan khong bod sung

khong nhiéu hon 320 gio, hiéu qua khir trung déap g yéu cau c6 thé duoc duy tri.

Theo do, cac tac gia sang ché da phat hién ra rang bang cach dam bao giai doan
bd sung kéo dai trong khoang tir 0,25 dén 12 gio va giai doan khong bd sung kéo dai
trong khoang tur 3 dén 320 gid, cac muyc tiéu cua viéc ngdn chdn sy giam bat ky cua

dong thdm va su khir trung t6t c6 thé déu duoc dap tmg.
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Hon nira, nghién ctru cua céc tdc gia sang ché da cho thiy rd rang rang khi pH
cta nudc can duoe xu 1y 16n hon hodc bé“mg 5,5, hoac khi ham luong clo cua bé mat
mang cia mang tham thdu nguoc 14 it nhat 0,1% nguyén tt, thi sy giam trong dong
thAm d6i voi mang tham thau nguge da dugc danh diu mot cach cu thé. Cac tac gia
sang ché da phat hién ra rang phuong phép xtt 1y nuéc theo mot phuong an cia sang
ché c6 hiéu qua hon khi pH ctia nuéc can duoc xu 1y 16n hon hodc bang 5,5, hodc khi

ham lugng clo cua bé mit mang clia man thAm thau nguoc 12 it nhat 0,1% nguyén ti.
g g g g guy

Mat khéc, phuong phap xur 1y nudc theo mdt phuong an cua sang ché hiéu qua
ngay ca khi ham luong clo cua bé mat mang clia mang tham thau nguoc nhoé hon 0,1%

nguyén tu.

"Ché pham duoc lam 4n dinh chtra chéit oxy hoa gbc brom va hop chét axit
sulfamic" ¢ thé 12 ché pham axit hypobromo dugc lam 6n dinh chua hdon hop cta
"chét oxy hoa géc brom" va "hop chit axit sulfamic”, hodc co thé 1a ché pham axit
hypobromo dugc lam 6n dinh chua "chat phan tng ctia chat oxy hoa gbc brom va hop

chat axit sulfamic".

Noi cach khac, trong phuong phap xt Iy nude theo mot phuwong an cua sang ché,
hén hop cta "chit oxy hoa gbe brom" va "hop chét axit sulfamic" duoc bo sung trong
giai doan bo sung vao nudc can dugc xtr 1y boi thiét bi xir Iy bing mang thim thau
nguoc su dung mang tham thiu nguoc gbc polyamit. C6 thé thdy rang di¢u nay dan

dén viéc tao ra ché pham axit hypobromo dwoc lam on dinh trong nu6e can duoc xu

,

ly.

Ngoai ra, trong phuong phap xur Iy nudc theo mot phuong an cua sang ché, ché
pham axit hypobromo dugc lam 4n dinh ma 1a "san pham phan tng cua chat oxy héa
gbc brom va hop chét axit sulfamic" duoc bd sung trong giai doan bd sung vao nudc
can duoc xur 1y boi thiét bi xur Iy bang mang thAm thau nguoc str dung mang tham thau

nguoc gbc polyamit.

Cu thé hon, trong phuong phép xtr 1y nudc theo mét phuong an cua sang ché,
hén hop cta "hop chat axit sulfamic" va, vi du, "brom", "brom clorua", "axit
hypobromo" hodc "san pham phan tng cua natri bromua va axit hypocloro” duoc bo
sung trong giai doan bd sung vao nudc can duoc xur 1y boi thiét bi xtr Iy bang mang

tham thau nguoc st dung mang tham thau nguoc goc polyamit.

6
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Hon nita, trong phuong phap xt 1y nude theo mét phuwong an khac cua sang ché,
ché phém axit hypobromo dugc lam on dinh 1a, vi du, "san phém phén tng cua brom
va hop chat axit sulfamic", "san pham phan tmg cua brom clorua va hop chat axit
sulfamic”, " san pham phan ung cua axit hypobromo va hop chét axit sulfamic", hodc
"san pham phan Gmg cua hop chét axit sulfamic v6i san pham phan mg cua natri
bromua va axit hypocloro” duoc bd sung trong giai doan bd sung vao nude can dugc
xu 1y bai thiét bi xu 1y bang mang tham thiu nguoc sit dung mang tham thau nguoc

gbc polyamit.

Trong phuong phap xU Iy nudce theo mdt phuong an cua sang ché, ché pham axit
hypobromo dugc lam on dinh thé hién hiéu qua khi trung it 1}hét 1a nhu cic chat
khang khuan thong thuong, bao gbm cac chét oxy hoa gbe clo nhu axit hypocloro. va
5o v6i cac chét khang khuan thong thuong nhu cac chat oxy hoa goc clo, co it tac dung
phan huy trén cac mang tham thau nguoc gde polyamit, nghia 1a su phén huy oxy hoa
ctia mang thAm thau nguoc gbc polyamit c6 thé duoc ngan chin, ddng thdi ngan chin
su tich tu ban cua mang thim thau nguoc gbc polyamit. Theo do, ché pham axit
hypobromo dugc lam 6n dinh duoc st dung trong phuong phap xu 1y nwoc theo mér
phuong an cua sang ché 1a 1y tuong lam chat khang khuan dung dé sit dung trong it [

nude st dung mang tham thau nguoc goc polyamit.

Trong sé cac phwong phap xu 1y nude cd thé khac nhau theo cac phuong an cna
sang ché, trong cac truong hop do "chat oxy hoa gbe brom" 1 brom, do khéng c¢d mat
chit oxy hoa gbc clo, tac dung phan huy mang tham thdu nguoc gbc polyamit 1a vo

cung nho.

Trong phuong phap xur Iy nude theo mdt phuwong an cua sang ché. trong giai
doan bo sung, "chat oxy hoda géc brom" va "hop chét axit sulfamic" c6 thé, vi du, duoc
phun bang bom nap hoa chét hoic dang tuong tu vao nudc can duge xur 1y boi thiét bi
xu ly bang mang thdm thau nguoc st dung mang tham thiu ngugc gbe polyamit.
"Chéat oxy hoa gbc brom" va "hop chit axit sulfamic" c6 thé dugc bo sung mot cach
riéng ré vao nude can duoc xu 1y, hodc cac chat long nguyén chit co thé duoc tron lan

véi nhau va sau d6 duoc bo sung vao nude can duoge xu ly.

Ngoai ra, trong giai doan bd sung, "san pham phan Ung cua chat oxy hoa goc

brom va hop chat axit sulfamic" c6 the, vi du, duoc phun bang bom nap hoéa chat hodc
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dang tuong tu vao nudc can duoc xur 1y boi thiét bi xtr 1y bing mang tham thau nguoc

str dung mang tham thau nguoc gbc polyamit.

Giai doan bd sung kéo dai trong khoang tir 0,25 dén 12 gid, va tét hon 1a kéo dai
trong khoang tur 0,25 dén 3 gio. Giai doan khong b6 sung kéo dai trong khoang tir 3
dén 320 gid, va tot hon 1a kéo dai trong khoang tur 12 dén 23,75 gio. Giai doan bd sung
trong khoang thoi gian 24 gios bat ky khong nhiéu hon 12 gid, va tot hon 1a it hon hodc
bang 3 gio.

Trong phuong phéap xtr ly nudc theo mdt phuong an cua sang ché, ty 1é cua trong
luong tuwong duong cua "hop chat axit sulfamic" so voi trong luong tuong duong cia
"chét oxy hoa gbc brom" t6t hon 1a 1én hon hoac bang 1, va tét hon nita la nam trong
khoang tir it nhat 1 dén khoéng 16m hon 2. Néu ty 1& cua trong lugng tuong duong cla
"hop chét axit sulfamic" so v6i trong lugng tuong duong cua "chéat oxy hoa gdc brom"
nho hon 1, ¢6 kha nang la sy phan huy cua mang tham thdu nguoc gdc polyamit c6 thé

xay ra, trong khi néu ty 18 nay vuot qua 2, thi chi phi san xuét d6i khi c6 thé ting.

Téng néng do clo cua nuoc can duoc xur 1y trong giai doan bo sung, duoc tinh 1a
noéng do clo twong dwong hiéu qua, thong thuong nam trong khodng tir 0,2 dén 2,0
mg/L, va tot hon 1a nam trong khoang tur 0,2 dén 1,0 mg/L. Néu tong ndng do clo clia
nuée can duoc xu 1y trong giai doan bd sung, duge tinh Ia ndng d6 clo twong duong
hiéu qua, nho hon 0,2 mg/L, thi ¢ thé khong dat dugc hi¢u qua khang khuan tbt, trong
khi néu nong d6 1én hon 2,0 mg/L, thi c6 kha nang su phan huy cua mang thim thau

nguoc goc polyamit hodc sy an mon cac dudng hodc dang twong tu co thé xay ra.

Cac vi du vé chat oxy hoa goc brom bao gom brom (brom long), brom clorua,
axit bromic, cic mudi bromat, va axit hypobromo va dang twong tu. Axit hypobromo
¢6 thé duoc tao ra bang cach cho bromua nhu natri bromua phan tmg v6i chat oxy hoa

gde clo nhu axit hypocloro.

Trong s6 cac chat oxy héa nay, so voi cong thirc gbm "axit hypocloro, hop chat
brom va axit sulfamic" va cong thirc g6m "brom clorua va axit sulfamic" va dang
twong tu, cac cong thirc ma sir dung brom nhu "brom va hop chét axit sulfamic (hon
hop cua brom va hop chat axit sulfamic)" hodc "san phém phéan ing ctia brom va hop

chét axit sulfamic" c6 xu huéng thé hién san luong thap hon cua axit bromic san pham
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phu va it ¢6 kha nang gay phan huy mang thim thdu nguoc gbc polyamit, va do d6

duoc uu tién 1am chat khang khuan.

Noi cach khac, trong phuong phap xt Iy nudc theo mot phuong an cua sang ché,
brom va hop chét axit sulfamic (hén hop cua brom va hop chit axit sulfamic) t6t hon
la duoc bo sung trong giai doan bd sung vao nudc can dwoc xu 1y boi thiét bi xur ly
bang mang thAm thdu nguoc st dung mang thAm thau nguoc gbc polyamit. Hon nita,
viée b sung chit phan ung cua brom va hop chat axit sulfamic trong giai doan b
sung vao nudc can duge xir Iy bdi mang thAm thdu nguoc goc polyamit ciing duge uu
tién.

Céc vi du vé hop chét brom bao gdm natri bromua, kali bromua, lithi bromua,
amoni bromua va axit hydrobromic. Trong s6 cac hop chét nay, vé mat chi phi san xuat

va yéu to tuong tu, natri bromua duoc uu tien.

Céc vi du vé chat oxy hoa gdc clo bao gbm khi clo, clo dioxit, axit hypocloro
hoac cac mudi cua né, axit cloro hodc cac mudi cta nod, axit cloric hodc cac mudi cta
no, axit pecloric hodc cac mudi cua nd, va axit isoxyanuric dugc clo hoa hodc cac
mubi cua n6. Trong s6 cic hop chat nay, cac vi du vé cac mudi bao gém cac mudi kim
loai kiém cua axit hypocloro nhu natri hypoclorit va kali hypoclorit, cac mudi kim loai
kiém tho cta axit hypocloro nhu canxi hypoclorit va bari hypoclorit, cac mubi kim loai
kiém cua axit cloro nhu natri clorit va kali clorit, cac mudi kim loai kiém thd cua axit
cloro nhu bari clorit, céac mudi kim loai khac cua axit cloro nhu nickel clorit, cac mudi
kim loai kiém cua axit cloric nhu amoni clorat, natri clorat va kali clorat, va cac mudi
kim loai kiém thd cua axit cloric nhu canxi clorat va bari clorat. Bat ky mot trong s6
cac chét oxy hoa géc clo nay co thé duoc su dung mdt minh, hodc két hop cua hai
hoac nhiéu chét oxy hoa co thé duoc sir dung. Vé mat dé xur ly va yéu t6 twong tu, viéce

st dung natri hypoclorit [am chat oxy hoa goc clo dugce uu tién.

Hop chét axit sulfamic la hop chit duoc biéu dién béi cong thie chung (1) duoc
thé hién dudi day.

R,NSO;H (1)
(Trong cong thirc nay, mdi R doc lap 1a nguyén t hydro hodc nhom alkyl gom tir 1

dén 8 nguyén tir cacbon).
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Céac vi du vé hop chat axit sulfamic, ngoai axit sulfamic (axit amidosulfuric)
trong d6 hai nhom R déu 1a cac nguyén tir hydro, bao gdm cac hop chat axit sulfamic
trong d6 mot trong s6 hai nhom R 1a nguyén t hydro va nhom con lai la nhom alkyl
gom tir 1 dén 8 nguyén tir cacbon, nhu axit N-metylsulfamic, axit N-etylsulfamic, axit
N-propylsulfamic, axit N-isopropylsulfamic va axit N-butylsulfamic, cac hop chét axit
sulfamic trong d6 hai nhom R déu 1a cdc nhom alkyl gdm tir 1 dén 8 nguyén tir cacbon,
nhu axit N,N-dimetylsulfamic, axit N,N-dietylsulfamic, axit N,N-dipropylsulfamic,
axit N,N-dibutylsulfamic, axit N-metyl-N-etylsulfamic va axit
N-metyl-N-propylsulfamic, va cac hop chit axit sulfamic trong d6 mét trong so hai
nhom R 13 nguyén tir hydro va nhém con lai 1a nhom aryl gbm tir 6 dén 10 nguyén tir
cacbon, nhu axit N-phenylsulfamic, cling nhu cac mudi ctia cac axit trén. Cac vi du vé
cac mudi axit sulfamic bao gdbm cac mudi kim loai kiém nhu cac mudi natri va cac
mudi kali, cac mudi kim loai kiém thé nhu cac mudi canxi, cac mudi stronti va cac
mudi bari, cac mudi kim loai khac nhu céc mudi mangan, cac mubi déng, cac mudi
kém, cac mudi sat, cac mudi coban va cac mudi niken, cling nhu cac mudi amoni va
cac mudi guanidin. Mot trong s4 cac hop chét hodc mudi axit sulfamic nay co thé duoc
stt dung mot minh, hoac két hop cua hai hodc nhiéu hop chat hodc mudi nay co thé
duoc su dung. Vé mat tac dong dén moéi trudng va dang tuong tu, viéc su dung axit

sulfamic (axit amidosulfuric) lam hop chat axit sulfamic dugc wu tién.

Trong phuong phéap xtr Iy nudce theo mot phuong an cua sang ché, kiém ciing co
thé duoc dua vao trong giai doan bd sung vao nudc can duoc xu 1y boi thiét bi xir ly
bang mang thAm thau nguoc str dung mang thAm thiu nguoc géc polyamit. Cac vi du
vé kiém bao gom cac hydroxit kiém nhu natri hydroxit va kali hydroxit. Vé mat thu
dwoc d6 6n dinh san pham tot va dang tuong ty ¢ cac nhiét do thip, két hop cla natri
hydroxit va kali hydroxit cling ¢ thé dugc str dung. Hon nira, kiém cling cé thé dugce

st dung khong phai ¢ dang ran, ma ¢ dang dung dich nudec.

Phuong phap xt Iy nude theo mot phuong an cua sang ché c6 thé duge ap dung
mot cach thudn loi cho cac mang polyme gbc polyamit, ma hién dang la cidc mang
thAm thau nguoc dugc st dung rong rai nhat. Cac mang polyme gbc polyamit c6 kha
nang chong lai cac chit oxy hoa kha thap, va néu clo tu do hodc dang tuong tu dugc
tiép xtic lién tyc v&i mang polyme gbe polyamit, thi su suy giam rd rét chét luong

mang c¢6 xu hudng xay ra. Tuy nhién, trong phuong phap xtr 1y nudce theo mot phuong
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an cua sang ché, loai suy giam rd rét chat luong mang nay hau nhu khéng ton tai, ngay

ca doi voi cac mang polyme goc polyamit.

Khong c6 cac gidi han cy thé dbi v&i nude can duge xu ly, va cac vi du bao g6m
nude cong nghiép, nude bé mat, nudc may, nudc ngﬁm, nuée bién, nude bién duoc
khtr mudi thu duoc bang cach khu mubi nuéc bién bang cach tham thau nguoc hoic
bay hoi, va cac loai nudc thai khdc nhau nhu nudce thai dugc xa ra tr quy trinh san

xuat chat ban dan.

pH cua nude can duge xtt 1y la, vi duy, nam trong khoang tur 2 dén 12, va tot hon
1 kéo dai trong khoang tir 4 dén 11. Gi6i han du6i dbi voi pH cta nude can duge xu
ly 5t hon 1a it nhét 5,5, tt hon nira 1a it nhat 6,5, va thdm chi tot hon nta la 7,0 hedc
cao hon. Hon ntra, gi61 han trén dbi v6i pH clia nuée can duoge xir 1y tot hon 1a khong
1én hon 9,0, va t6t hon nira 1a 8.0 hodc thap hon. Khi pH cua nudce can duoc xtr 1y 16m
hon hodc bang 5,5, phuong phap xtt 1y nude theo mot phuong an cua sang ché c6 thé

duoc ap dung mot cach thuan loi.

Céch dién dat rang mang thAm thdu nguoc gbc polyamit da duge "xir 1y bhang
clo" nghia 14 it nhat mot phin cta ciu trac polyamit clia mang tham théu nguoce gbc
polyamit thom co it nhat mot trong s (I) ciu trac trong do lién két hydro nhom amit
da duoc thay thé bang clo, (II) céu trac trong dé it nhat mot clo dd chuyén sang vong
benzen trén mot nhanh cua nhom amino, va (III) céu tric trong dé lién két hydre nhom
amit da duoc thay thé bang clo, va it nhat mot clo da chuyén sang vong benzen trén
mot nhanh clia nhom amino. Trong cac cau trac (IT) va (III), khong c6 cac gidgi han cu
thé vé vi tri trén vong benzen ma clo da duogc chuyén sang. Viéc xac nhén cac cau tric
trén c6 thé dwoc thuc hién bang phd quang dién trr tia X (X-ray photoelectron
spectroscopy, XPS) va ph6 hong ngoai bién doéi Fourier (Fourier transform infrared

spectroscopy, FT-IR).

Trong XPS, bang cach do cdc nang luong lién két cta bia, lugng nguyén tu ton
tal trén bia co thé duoc dinh luong, va cac trang thai lién két c6 thé duge xac dinh.
Trong XPS, néu clo ton tai & 16p mang polyamit (O bé mat mang), thi dinh dugc quan
sat thay trong vung nang luong lién két cu thé. Trong s6 cac dinh nay, dinh dwoc quan

sat thdy 6 C12p (197 eV) cho thay su ton tai cua cac lién két C-Cl va cac lién két N-Cl.

No6i cach khac, XPS cho thay Cl ton tai ¢ trang thai ndo trong s6 cac cau trac trén (1),

11



44496 12/34

(1) va (II1). Hon nta, luong clo ¢ bé mit mang ciia mang polyamit cliing ¢6 thé dugc

dinh lugng.

Hon ntra, trong FT-IR, su x4c nhan cua it nhat mot dinh IR & 1540 cm™' hodc
1608 cm™' ¢6 thé duoc st dung dé xac nhan trang thai cua cac lién két N-H trong 16p
mang polyamit. N61i cach khac, néu sy ton tai cua clo trong 16p mang polyamit co thé
duoc xac nhan boi XPS, va it nhat mot dinh ¢ 1540 cm’’ hodc 1608 cm”' da bién mat
trong FT-IR, thi co thé gia dinh rang cac lién két hydro nhom amit da duge thay thé

bang clo.

Ham luong clo co trong bé mit mang ctia mang tham thiu nguoc gbc polyamit
duoc "xir Iy bang clo” 12 it nhat 0,1 % nguyén tir. Viéc bao gdm clo trong mang tham
thdu nguoc gbc polyamit khién cho su giam dong tham bat ky it xay ra hon, va ham
luong clo cé trong bé mat mang clia mang tham thau nguoc goc polyamit dugc "xu 1y
bang clo” 1a it nhat 0,1% nguyén tir, tot hon 14 it nhat 0,4% nguyén t, tot hon nira la it
nhét 0,5% nguyén tu, va tham chi t6t hon nira 1a 1,0% nguyén tt hodc 1én hon. Ham
lugng clo c6 trong bé mat mang cia mang thAm thiu nguoc gdc polyamit ma da duoc
"xtr 1y bang clo" nho hon 0,1% nguyén tir. Mac di khong c6 cac gi61 han cu thé ve
gi6i han trén d6i voi ham lugng clo co trong bé mat mang cua mang tham thau nguoc
gbc polyamit duge "xur ly bang clo", thong thuong ham luong khong 1on hon, vi du,

2,0 % nguyén tu.

Trong phuong phép xtt Iy nudc theo mét phuong an cua sang ché, trong cic
treong hop c6 can xuat hién khi pH cua nudc can duoc xur 1y 14 5,5 hodc 16n hon, chét
phan tan dé khtr can co6 thé duogc sir dung két hop véi ché pham axit hypobromo duoc
lam 6n dinh ¢ trén. Cac vi du vé chét phin tan bao gdm axit polyacrylic, axit
polymaleic va axit phosphonic. Luong chét phan tan dugc bd sung vao nuée can duoc
xu 1y, vi du, dugce biéu thi bang ndng do trong chét c6 RO, thong thuong niam trong

khoang tir 0,1 dén 1.000 mg/L.

Hon nira, mdt phuong phap dé ngan sy xuét hién cta can ma khong str dung chat
phan tan bao gom, vi du, didu chinh cac didu kién hoat dong d6i voi xtt 1y bang mang
thAm thau ngugc nhu tdc do phuc hoi, nhiét d6 nude, va pH, sao cho 11611g do silic
dioxit trong chit ¢c6 RO khong cao hon muc d6 hoa tan, va chi s6 Langelier, ma la s6

chi thi d6i véi can canxi, khong 1én hon 0.

12
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Cac vi du vé cac ung dung doi voi qué trinh xtr 1y bang mang tham thau ngugc

bao gdm san xuat nudc tinh khiét, khir man nude bién va thu hoi nude thai.
Ché pham dugc lam 6n dinh

Ché phdm duoc 1am 6n dinh dugc st dung trong phuong phap xur Iy nudce theo
mot phuong an cua sang ché chira "chat oxy héa gbc brom" va "hop chét axit

sulfamic", va ciing c6 thé chira kiém.

Hon nira, ché pham duoc 1am on dinh duoc st dung trong phuong phap xu ly
nuGe theo mot phuong an cua sang ché c6 thé chua "chat phan tng cua chat oxy hoa

gbc brom" va "hop chat axit sulfamic", va cling c6 the chura kiém.

Chét oxy hoa gbc brom, hop chét brom, chét oxy hoa gbc clo va hop chat axit

sulfamic dugc mo ta ¢ trén.

Céc ché pham chita brom va hop chat axit sulfamic (cac ché pham chtra hon hop
ctia brom va hop chat axit sulfamic), nhu hon hop cua brom, hop chét axit sulfamic,
kiém va nudc, hodc cac ché pham chira chat phan Ung cta brom va hop chét axit
sulfamic, nhu hdn hop chéat phan mg cua brom va hop chat axit sulfamic, kiém va
nude, thé hién it su phan hiy cta cac mang thim thau nguoc goc polyamit, va it bi ro
ri halogen hitu ich vao mang tham thau RO, va do d6 duge uu tién 1am ché pham duoc

lam on dinh theo mot phuong an cua sang che.

So v&i cac chét oxy hoa gde clo nhu axit hypocloro, ché pham duogc lam 6n dinh
theo mdt phuong an cua sang ché, va cu thé 1a ché phém duoc lam 4n dinh chira brom
va hop chat axit sulfamic, hau nhu khong gay ra sy phan huy mang rd rét dugc quan
sat thay vai cac chat oxy héa gbc clo nhu axit hypocloro, trong khi van thé hién hiéu
qua khang khuan thuan loi trén cac mang tham thiu nguoc gbc polyamit. O cac nong
do st dung thong thuong, vé co ban ¢ thé bo qua cac anh huong dén su phan hay
mang. Do do, ché pham duoc lam n dinh theo sang ché 1a 1y tuéng dé lam chat khang

khuéan cho cac mang tham thau ngugc goc polyamit.

Khong gidng cac chat oxy héa gbc clo va dang twong tw nhu axit hypocloro, ché
pham duoc lam on dinh theo modt phuong an cta sang ché hau nhu khong c6 su tham

thiu qua mang thAm thau nguoc, va do do hau nhu khong anh huong dén chat luong

13
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nude da xu ly. Hon nira, do néng d6 c6 thé duoc do tai chd theo cach twong tu voi axit

hypocloro hodc dang tuong tu, nén c6 thé kiém soat nong do chinh xac hon.

pH cta ché phdm duge lam 6n dinh, vi du, 1én hon 13,0, va tot hon 1a 1én hon
13,2. Néu pH cua ché phdm duoc 1am 6n dinh nhé hon hodc bang 13, thi halogen hiru

ich trong ché pham dwoc lam 6n dinh d6i khi ¢6 thé tré nén bat 6n dinh.

Nong d6 bromat trong ché pham dugc lam 6n dinh t6t hon 1a nho hon 5 mg/kg.
Néu nong d6 bromat trong ché pham dugc lam 6n dinh 16n hon hodc bang 5 mg/kg, thi

nong do cua cac ion bromat trong mang thim thdu RO hodc dang twong tu ¢6 thé ting.
Phuong phép san xuat ché pham dugc lam 6n dinh

Ché pham dugc 1am 6n dinh dugc st dung trong phuong phap xu 1y nudce theo
mot phuong an cua sang ché thu duoc bang cach tron 1an chat oxy hoa gbc brom va

hop chat axit sulfamic, va kiém cling c6 thé dugc tron 1an vao ché pham.

Phuong phéap san xuét ché pham duoc lam 6n dinh chita brom va hop chat axit
sulfamic 0t hon 1a bao gdm budc bo sung va phan tng brom, trong méi truong khi tro,
v6i dung dich hdn hop chira nudc, kiém va hop chat axit sulfamic, hodc budce bd sung
brom, trong moi trudong khi tro, vao dung dich hdn hop chira nuée, kiém va hop chit
axit sulfamic. Bang cach thuc hién budc bd sung va tao ra phan ung trong moi trudng
khi tro, hoac béng cach thuc hién budc bod sung trong mdi trudng khi tro, néng do ion
bromat trong ché phém duoc lam on dinh duoc giam, va néng dd lon bromat trong

mang tham thau RO hoidc dang tuong tu dwoc giam.

Mic du khong co cac giéi han cu thé vé khi tro duoc su dung, it nhat mot trong
sO nito va agon dugc uu tién tir khia canh san xuét va dang tuong ty, va nito dugc uu

tién dac biét vé mat chi phi san xuét va dang tuong tu.

Nong dd oxy bén trong binh phan ng trong qua trinh bd sung brom t5t hon 1a
khong 16n hon 6%, tot hon nira 1a khong 16n hon 4%, tham chi tot hon nita la khong
16n hon 2%, va dac bigt tot hon nira 1a nho hon hodc bang 1%. Néu nong d6 oxy bén
trong binh phan ung trong qua trinh phan ung brom vuot qua 6%, thi luong axit

bromic dugc tao ra trong hé phan tng doi khi co thé duoc ting lén.

Ty 1€ brom duoc bd sung tét hon 1a khong 16n hon 25% trong luong so véi tong

trong lugng cua ché phém duoc lam on dinh, va t6t hon nira 1 it nhat 1% trong luong
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nhung khong 16n hon 20% trong luong. Néu ty 1& brom duoc bd sung vuot qua 25%
trong luong so voi téng trong luong cua ché phém duge lam on dinh, thi luong axit
bromic duoc tao ra trong hé phan ung doi khi ¢ thé duoc tang lén. Néu tv 1¢ nho hon

1% trong luwong, thi hiéu qua cai thién bat ky co thé yéLl di.

Nhiét d6 phan ing trong qua trinh b6 sung brom tot hon 1a dugc kiém soat trong
khoang tir it nhat 0°C dén khong lén hon 25°C, va vé mit chi phi san xuat va dang
twong ty, tot hon nita 1a duoc kiém soét trong khoang tir it nhat 0°C dén khong 16n hon
15°C. Néu nhiét do phan tmg trong qua trinh b6 sung brom vuot qua 25°C, thi luong
axit bromic duoc tao ra trong hé phan ng doi khi co thé duoc tang 1n, trong khi néu

nhiét do nho hon 0°C, thi h¢ phan ung co thé dong bing.
Thiét bi xir Iy nude

Mot cach st dung kha thi co thé duoc xem xét ddi voi phuong phap xu 1y nude
theo mot phuong an cua sang ché 1a viéc ap dung quaé trinh xt ly bang mang tham thau
nguoc duge su dung trong ung dung thu hdi nude thai. Nude thai thuong chia cac
chét hitu co ¢o khdi lugng phan tit thip ma c6 thé gay ra tich tu ban sinh hoc, va trong
cac truong hop cac chat do duge giit lai trong hé thdng cap nudc RO dung cho qua
trinh xtr Iy bang mang tham thau nguoc, chét khang khuan tét hon 1a duoc b6 sung vao

nudc.

Ché pham axit hypobromo dugc 1am 6n dinh ¢6 kha nang oxy hoa yéu hon cac
chit oxy hoa goc clo nhu axit hypocloro, va do do hau nhu khong giy phan hiy céac
mang tham thau nguoc gbe polyamit, nhung thé hién kha ning khu tring cao hon so
v6i cac chit oxy hoa géc clo két hop, va do do ¢o thé duogc str dung chu dong lam chat
khang khuan cho cac mang thim thau ngugc goc polyamit. Cu thé 1a trong céc trudng
hop pH cta nudc can duoc xu 1y boi qua trinh xt 1y bang mang tham thdu nguoc 16n
hon hoac béng 5.5, hoac ham lugng clo cua bé mat mang cua mang tham thau nguoyc
1a 0,1 % nguyén tu hodc cao hon, viéc b sung lién tuc chat khang khuén c6 thé gay ra
su giam dong thAm tir cac mang tham thau nguoc gbc polyamit, nhung béang cach tién
hanh bd sung gian doan nhu dugc quy dinh trong phuong phap xu Iy nde theo mot
phuong an cua sang ché, su khur trung co thé dat duoc trong khi van ngan chan su
giam bat ky cua dong tham tr mang tham thau nguoc gbe polyamit, cho phép tién

hanh xt Iy 6n dinh. Trong cac truong hop ma ki¢u bo sung gian doan nay dugc thuc
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hién trong nha may thuc té, bd phan bo sung gian doan nhu bom nap hoa chit c6 thé

duoc diéu khién st dung bo phan diéu khién nhu bo dinh thoi.

Fig.1 1a so dd cau tric gian lugc minh hoa mot vi du vé thiét bi xtr 1y nudc trong
d6 loai didu khién do duoc tién hanh. Thiét bi xir Iy nude 1 trén Fig.1 dugc dé xuat voi
thiét bi xtr 1y bang mang tham thau nguoc 12 st dung mang thim théu nguoc gbc
polyamit. Thiét bi xtr Iy nude 1 cling c6 thé bao gdm bé chira nuéce can duoc xur 1y 10
dé chua nude can duoc xu 1y, va bé chira ché phém duoc lam 6n dinh 14 dé chua ché

pham dugc lam on dinh chira chat oxy hoa goc brom va hop chat axit sulfamic.

Trong thiét bi xir I nuée 1 trén Fig.1, duong nudce can duoc xir Iy 24 duge nbi
véi dau vao nude can duoc xur 1y cua bé nude can duoc xu 1y 10, va dau ra nudc can
duoc xu Iy cia bé nudce can duoc xur 1y 10 va dau vao nude can duoc xu 1y cua thiét bi
xUr 1y bang mang tham thau nguoc 12 duoc nbi boi duong nude can duge xur 1y 26
théng qua bom RO 16. Duong dan chat 6 28 duge ndi voi dau ra ¢ dic cla thiét bi
xir 1y bang mang tham thau nguoc 12, va duong dan chét thim qua 30 duoc ndi véi
dAu ra thim. DAu ra cua bé chira ché phém duoc lam on dinh 14 va mot vi tri trong
duong nude can dugc xit Iy 26 hudng xubng tr bom RO 16 dugc ndi boi duong bod
sung ché pham dugc lam 6n dinh 32 thong qua bom nap hoa chét 18. Cong tac bao
muc 22 dong vai tro 1a bd phan do dé do luu luong cua nude can dugc xur 1y duoc lap
trong bé chira nude can duoc xur 1y 10, Thiét bi xtr Iy nudce 1 cling bao gdm bo dinh
thot 20, va cac két n6i dién hodc dang twong tu gitta bo dinh thoi 20 va cong téc bao
mtrc 22, bom RO 16 va bom nap hoa chit 18 co thé dwoc sir dung dé diéu khién thiét

bi xtr Iy nudc 1.

Nudc can duge xu 1y di qua duong nudce can duoc xur 1y 24, duoc chua trong bé
chtra nude can duoce xir 1y 10 khi can, va sau do6 duoc di qua dudong nude can duoc xu
1y 26 va duoc chp vao thiét bi xtr ly bang mang tham thau nguoc 12 boi bom RO 16.
Tai thoi diém nay, ché pham dugc lam on dinh duoc chtra trong bé chira ché phdm
duoc lam 6n dinh 14 va chia chat oxy hoa gbc brom va hop chét axit sulfamic dugc
cap qua duong b6 sung ché pham duoc lam 6n dinh 32 va duoc bd sung mot cach gian
doan vao nudc can duge xu 1y trong dudng nude can duoc xur Iy 26 boi bom nap hoa
chét 18 (budc b sung gian doan). Trong thiét bi xr Iy bang mang thAm thau nguoc 12,
nuée can duoe xtr 1y phai trai qua qua trinh xu 1y bing mang tham thau nguoc, va chat
thAm qua thu duoc trong qua trinh xu 1y bang mang thAm thau nguoc dugc di qua
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dudng dan chit tham qua 30 va duoc xa ra ngoai, va chat c6 duoc di qua duong dan

chit c6 28 va dugc xa ra ngoai (budc xur Iy bang mang tham thau nguoc).

Trong budc bd sung gian doan, bom nap hoa chat 18 duoc diéu khién boi bd
dinh thot 20 dé thuc hién bd sung gian doan cua ché phém duoc lam 6n dinh. Tai thoi
diém nay, bé chira ché pham duoc lam 6n dinh 14, duong bo sung ché pham duoc lam
on dinh 32, bom nap hoa chat 18 va bd dinh thoi 20 dong vai tro 1a b phan bd sung
gian doan ma bd sung ché pham dugc lam 6n dinh mot cach gian doan vao nudc can
duge xtr 1y boi thiét bi xu 1y bang mang thim thau nguoc 12, B phan bd sung gian
doan la b6 phan lap lai giai doan bd sung trong d6 qué trinh xu 1y bang mang tham
thau nguoc duoc tién hanh trong khi ché phém duoc lam 6n dinh duoc thém vao nude
can duoc xu 1y, va giai doan khong bd sung trong do qua trinh xu 1y bang mang tham
thau nguoc duoc tién hanh ma khong bd sung ché phém duogc lam 6n dinh vao nudc
can duogc xur 1y, trong d6 giai doan bb sung kéo dai trong khoang tir 0,25 dén 12 gio,
giai doan khong bd sung kéo dai trong khoang tur 3 dén 320 gio, giai doan bd sung
khong nhiéu hon 12 gi¢ trong khoang thoi gian 24 gid bat ky, va tong nong do clo
trong nudc can duge xu ly trong giai doan bd sung nam trong khoang tir 0,2 dén 2,0

mg/L.

Nhu duoc mo ta ¢ trén, béng cach dam bao giai doan bo sung kéo dai trong
khoang tur 0,25 dén 12 gio, va giai doan khong bo sung kéo dai trong khoang tir 3 dén
320 gio, cac muc dich ngdn chdn sy suy giam bat ky ctia dong tham va sy khir tring
tot déu co thé duoc dap ung. Vi du, bang cach tién hanh bd sung gian doan véi giai
doan khong bo sung duoc dat thanh 21 gio va giai doan bo sung duge dit thanh 3 gio,
c6 thé tién hanh hoat dong lién tuc 6n dinh cia thiét bi mang thAm thau nguoc ma hau

nhu khong c6 nguy co tao bun.

Hon nita, nhu dugc mo ta ¢ trén, khi pH cua nuée can duoc xur Iy 1én hon hodc
béng 5.5, hodac khi ham luong clo cua bé mat mang clia mang tham thau nguoc la it
nhat 0,1 % nguyén tir, phuong phap xu Iy nudc va thiét bi x{r Iy nudc theo cac phuwong

an cua sang ché dac biét hicu qua.

Néu luong nuée cung cap cho qua trinh xir ly bang mang thAm thau nguoc la
khong du do 16i xur 1y hodc véan dé bao tri trong thiét bi tién xur 1y dung cho qué trinh

xu 1y bang mang thAm thau ngugc, thi co kha nang viéc phun chét khang khuén c6 thé
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tr& nén thira, din dén sy phan huy oxi hoa cua thiét bi xtr 1y bang mang tham thau
nguoc hodc mang tham thau nguoc. Do dé, co thé thay rang t6t hon 1a thuc hién kiém
soat bun bang cach bo sung gian doan d6ng thoi lwu ¥y lugng nude cung cap cho qua
trinh xu 1y bang mang tham thau nguoc. Theo do, trong thiét bi xu ly nudc 1 va
phuong phép xu Iy nude theo cadc phuong an cua sang ché, cong tic bao mirc 22 dugc
cung cap lam bd phan do dé do luu luong cua nudc can duoc xu ly thong qua thiét bi
xr Iy bang mang tham thau nguoc 12, va bd dinh thoi 20 duoc cung cép lam bo phan
diéu khién ma tinh giai doan bo sung va giai doan khong bd sung déi voi ché pham
duoc 1am 6n dinh chi khi lvu luong clia nuGe can duoc xtr 1y it nhét phai cao bang gia
tri kiém soat quy dinh. Tt hon 12 luu luong ctia nude can duoc xu 1y cho qué trinh xu
Iy bang mang thAm thau nguoc duge do st dung cong tic bao muc 22, va giai doan bo
sung va giai doan khong bd sung déi véi ché pham axit hypobromo dugc lam 6n dinh
duoc tinh, va bom RO 16 va bom nap hoa chét 18 duoc diéu khién, chi khi luu luong

ndy it nhit cao bang gia tri kiém soét quy dinh.

Fig.2 1a luu dd minh hoa mét vi du vé su diéu khién dé. Vi du, ¢ bude 10 (S10),
lwong nude trong bé chira nudce can duogc xur Iy 10 duoc do bdi cong tac bao muc 22,
Khi lugng nude do duge dat, tire 1a khi Iuu lugng cua nude can duoc xu Iy it nhét cao
bang gia tri kiém sodt quy dinh, & bude 12 (S12), bom RO 16 dugc kich hoat (ON) boi
bd dinh thai 20, Khi lwong nudce do duge khong dat, tire 1a khi luu lugng cua nudce can
duoc xtr Iy nho hon gia tri kiém soat quy dinh, & bude 14 (S14), bom RO khong dugc
kich hoat (OFF) badi bo dinh thdi 20, Sau khi kich hoat bom RO 16, thoi gian hoat
dong duoc do boi bd dinh thoi 20. Trong giai doan bd sung, & bude 16 (S16), bom nap
héa chit 18 duge kich hoat (ON) boi bd dinh thoi 20, va ché pham axit hypobromo
dugc 1am 6n dinh duoc thém vao nude can duogc xur 1y. Trong giai doan khong bd sung,
¢ bude 18 (S18), bom nap hoa chat 18 dugc dung (OFF) bsi bd dinh thoi 20, va ché
pham axit hypobromo dugc lam 6n dinh khong dugc bd sung vao nudc can duogc xur
ly.

Vi du thuc hién sang ché

Sang ché duge mo ta cu thé va chi tiét hon dudi day st dung mot loat cac vi du

va cac vi du so sanh, nhung sang ché khong bi gidi han ¢ cac vi du sau day.

Phuong phap didu ché ché pham axit hypobromo duoc lam 6n dinh
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Brom long: 16,9% trong luong (wt%), axit sulfamic: 10,7% trong lugng, natri
hydroxit: 12,9% trong luong, kali hydroxit: 3,94% trong luong va nuodc: luong can
bang duoc tron voi nhau trong khong khi chira nhidu nito dé diéu ché ché pham axit
hypobromo duoc lam 6n dinh. pH cua ché pham axit hypobromo dugc lam 6n dinh 1a
14, va téng néng do clo 1a 7,5% trong luong. Téng né)ng dd clo da duoc do su dung
may phén tich chat lvgng nuéc da thong s6 DR/4000 duoc san xuat boi cong ty Hach,
va cho thay gia tri (mg/L as Cl,) thu dugc bang cach do str dung phuong phap do clo
tong (phuong phap DPD (dietyl-p-phenylendiamin)). Phan md ta chi tiét vé phwong

phap diéu ché ché pham axit hypobromo dugc lam on dinh duoc trinh bay dudi day.

Binh bdn ¢d 2 L ma khi nito duoc phun vao do lién tuc voi luu lugng dugc didu
khién boi bo diéu khién luu Iugng sao cho ndng dd oxy bén trong binh phan wng dugce
duy tri & 1% duoc nap véi 1,436 g nude va 361 g natri hydroxit, va sau khi tron, 300 g
axit sulfamic da duoc bd sung va tron 1an, va véi binh sau do duge lam lanh dé duy tri
nhiét do cua dung dich phan ung ¢ 0 dén 15°C, 473 g brom jong da duoc ho sung, va
230 g dung dich kali hydroxit 48% sau d6 dugc bb sung, do do thu duoc ché pham axit
hypobromo duoc lam on dinh dich chtra 10,7% axit sulfamic va 16.9% brom dugc
biéu thi bé’mg ty 1€ trong luong so véi téng trong luong cua ché phém, va cé ty 1€ dbi
v6i trong luong tuong duong cua axit sulfamic so vt trong luong tuong duong cua
brom 1a 1,04. Bu6c do pH cua dung dich duoc diéu ché st dung phuong phap dién cuc
thuy tinh thu duoc gia tri 1a 14. Budc do ham lugng brom cua dung dich dugc diéu ché
st dung phuong phéap trong do6 brom da dugc thay thé bang iot str dung kali iodua va
sau do thuc hién chuan do6 oxy hoa khu st dung natri thiosulfat cho gia tri la 16,9%, la
100,0% ham luong ly thuyét (16,9%). Hon nita, ndng d6 oxy bén trong binh phan img
trong qué trinh phan Gmg brom da dwoc do su dung "Oxygen Monitor JKO-02 LIDII"
duoc san xuét boi cong ty trach nhiém hiru han Jikco. Néng do bromat nhé hon 5

mg/kg.
Bude do pH da dugc thuc hién dudi cac diéu kién sau day.
Loai dién cuc: dién cuc thuy tinh

Dung cu do pH: Mau [OL-30, dugc san xuét boi cong ty DKK-TOA
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Hiéu chudn dién cuc: hiéu chuin hai diém st dung pH (6,86) cta dung dich
chuin photphat trung tinh (loai 2) duoc san xuét boi cong ty Kanto Chemical, va pH

(9,18) cua dung dich chuan borat (loai 2) dugc san xuat boi cung cong ty.
Nhiét do do: 25°C

Gia tri do: dién cuc dugc ngam trong chét long dang do, gia tri sau khi lam on

dinh duoc ghi lai 1a gié tri do, va gia tri trung binh cua ba lan do da duoc ghi lai.

Ché pham axit hypobromo dugc lam 4n dinh duoc diéu ché theo cach nay da
dugc bd sung lam chat khang khuan vao nuéc can duoc xir Iy boi thiét bi xtr 1y bang
mang tham thau nguoc, va tién hanh kiém tra dong nudc mang tham thau nguoc. Nudc
giéng da dugc st dung lam nudc tho. Chat luong clia nuée giéng bao g6m pH 14 6,5
dén 7,0, do dan dién la 220 dén 260 uS/cm, sb lugng vi khudn 1a 10° CFU/mL, TOC
<0,1 mg/L, va ndng d9 silic dioxit ion la 25 dén 35 mg/L. Nude thdi md phong duoc
didu ché bang cach bd sung 1 mg/L axit axetic vao nudc giéng nay lam ngudn dinh
dudng duge st dung lam nudce can duoc xir 1y, va nhiét do nudc duoc kiém soat nam
trong khoang 20+5°C. pH cua nudce can duoc xur 1y trong qua trinh chay qua mang
thAm thau nguoc dugce diéu chinh str dung axit clohydric hodc natri hydroxit dé thu
duoc pH 1a 7,0 trong vi du 1 va vi du 2, pH 1a 5,5 trong vi du 3, va pH la 8,0 trong vi
du 4. Nong do duogc bd sung cua chat khang khuan duoc kiém soat su dung tong nong
do clo (don vi: mgCl/L). Giai doan khong bd sung duge chi dinh 1a A (gio), giai doan
bd sung duoc chi dinh 1a B (gi0) va néng do chat khéng khuan duoc chi dinh la C
(mgCl/L), va cac thtr nghiém duoc tién hanh trong khi mdi trong s6 cac bién sb nay

duoc thay doi.
Vidu 1 va vi du so séanh 1

Giai doan b6 sung B dugc thay d6i trong khi gia tri cua A+B duoc gitt khong doi
& 24 gio, va dit liéu hoat dong thu dugc tir thiét bi mang thim thau nguoc. Mang thim
thau nguoc ap suat thap géc polyamit ma chua qua xur Iy clo dugc su dung lam mang
tham thau ngugc. Cac diéu kién dong nudc duoc thé hién trong bang 1. DT liéu hoat
dong thu dugc duoc thé hién trén Fig.3. Fig.3 la biéu d6 minh hoa su thay déi theo
thoi gian cua ty 18 duy tri dong tham (%).

Phép do FT-IR cua mang thAm thiu nguoc duge st dung bang cach st dung phd
hdng ngoai bién doi Fourier (Nicolet iS5, duoc san xuét boi tap doan khoa hoc cong
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nghé cao Hitachi) cho thdy su ton tai clia cac dinh & 1540 cm”’ va 1608 cm™. Hon nira,
phép do XPS cta mang tham thau nguoc duoc str dung bang cach su dung phé quang
dién tir (Quantera SXM, dugc san xuét boi cong ty ULVAC-PHI) cho théy ham luong
clo cta 16p mang polyamit (bé mat mang) nho hon 0,1 % nguyén tu.

Bang 1

Bang 1 Cac diéu kién dong nudce (vidy 1, vi duso sanh 1)

) ) Giai doan b6 | Nong do chat
Giai doan khong . 2 o
2 sung khang khuan Gia tri CT
bo sung A
B C
gio gio mgCl/L mg-gio/ngay

Vidu 1-1 23,75 0,25 1,0 0,25
Vidu 1-2 12 12 1,0 12

Vi dy so 0 24 0,2 4.8
sanh 1-1

Vi dy so 24,83 0,17 1,0 0,17
sanh 1-2

Vidu so

sanh 13 11 13 1,0 13

Trong vi du 1-1 trong do6 giai doan bd sung B duge dit thanh 0,25 gio, va vi du
1-2 trong do giai doan bd sung B duoc dit thanh 12 gid, hau nhu khéng quan sat thay
su giam dong thAm. Nguoc lai, trong vi du so sanh 1-1 trong do chét khang khuan da
duoc bo sung lién tuc trong 24 gid, vi du so sanh 1-2 trong d6 giai doan bd sung B
duoc dat thanh 0,17 (gio), va vi du so sanh 1-3 trong do giai doan bo sung B dugc dat
thanh 13 (gio), thi quan sat thay su giam dong tham. Trong vi du so sanh 1-1 va vi du
so sanh 1-3, thiy rang anh huéng cua ché pham axit hypobromo dugc lam on dinh da
gdy ra sy giam dong tham. Trong vi du so sanh 1-2, thay rang khéng du chat khang
khuén gdy ra tich tu ban sinh hoc vao khoang ngay 16 sau khi bat dau cac hoat dong,

dan dén giam dong tham.

Hon nita, vi du so sanh 1-1 thé hién gié tri CT thap hon (= ndng do chat oxy hoa
C x giai doan bd sung B) so v6i vi du 1-2, va vi du so sanh 1-2 thé hién gia tri CT thip
hon so v&i vi du 1-1. RS rang 1a hién tugng chan su giam dong thdm nay khong thé

duoc du doan tu gia tr1 CT.

Vidu 2 va vi du so sanh 2
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Giai doan bd sung chét khang khuan B dugc giit khong doi ¢ 12 (gio), giai doan
khong bd sung A duoc thay doi tir 320 gios trong vi du 2-1 thanh 340 gio trong vi du so
sanh 2-1, va dir liéu hoat dong thu dugc tu thiét bi mang tham thau ngugc. Mang tham
thdu nguoc ap suat thip gbc polyamit duoc xu ly bang clo dugc st dung lam mang
thAm thau ngugc. Cac diéu kién dong nudc duoc thé hién trong bang 2. Dt liéu hoat
doéng thu duoc dugc thé hién trén Fig.4. Fig4 1a biéu d6 minh hoa su thay ddi theo
thoi gian cua ty 18 duy tri dong tham (%).

Phép do FT-IR cua mang tham thau nguoc duge st dung bang cach str dung phd
héng ngoai bién dbi Fourier (Nicolet iS5, dugc san xuat boi tap doan khoa hoc cong
nghé cao Hitachi) cho thdy rang céc dinh & 1540 cm’' va 1608 cm™ dd bién mat. Hon
ntra, phép do XPS cua mang tham thau nguoc duogc s dung bang cach su dung pho
quang dién ti (Quantera SXM, duoc san xuét boi cong ty ULVAC-PHI) cho thdy rang
clo ton tai trong 16p mang polyamit (bé mat mang) voi noéng do it nhit 0,1 % nguyén
tu.

Béang 2

Bang 2 Céc diéu kién dong nuéce (vi du 2, vi du so sanh 2)

Giai doan khong bo | Giai doan bd Nong do chit khang Kkhudn
sung A sung B
gio gio mgCIl/L
Vidu 2-1 320 12 1,0
Vidu so
sanh 2-1 340 12 1.0

Trong vi du 2-1 trong do6 giai doan khong bd sung A duge dat thanh 320 (gio),
cac hoat dong co thé duoc tién hanh véi dong thaAm 6n dinh, nhung trong vi du so sanh
2-1 trong d6 giai doan khong bd sung A dugc dit thanh 340 (gio), su giam dong tham
duoc cho 1a do sy tich tu ban sinh hoc d3 duoc quan sat théy khi céc hoat dong tién
trién, va su phuc hdi sau d6 khi bd sung gian doan ché phém axit hypobromo dugc lam

6n dinh khong dugc quan sat thay.
Vidu 3 va vidusosanh 3
V61 pH cua nudce can duoc xu ly dugc dat thanh 5,5, dit lieu hoat dong so sanh

duoc thu thap dé bd sung gian doan va b6 sung lién tuc cua ché pham axit hypobromo

duoc lam 6n dinh. Mang tham thiu nguoc ap suét thap gbc polyamit duge xu ly bang
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clo duoc str dung lam mang tham thau nguoc. Cac diéu kién dong nude duoc thé hién
trong bang 3. DU liéu hoat dong thu duoc duogc thé hién trén Fig.5. Fig.5 la biéu d6

minh hoa su thay d6i theo thoi gian cua ty 1€ duy tri dong tham (%).

Phép do FT-IR cua mang thAm thau nguoc dugc sir dung bang cach st dung pho
héng ngoai bién ddi Fourier (Nicolet iS5, dugc san xuét boi tdp doan khoa th cong
nghé cao Hitachi) cho thay rang cac dinh & 1540 cm™ va 1608 cm™ da bién mat. Hon
nira, phép do XPS cua mang thAm thdu nguoc duoc st dung bang cach st dung phd
quang dién ti (Quantera SXM, duoc san xuat boi cong ty ULVAC-PHI) cho thdy rang

clo ton tai trong 16p mang polyamit (bé mit mang) voi ndéng d6 1,10 % nguyén .
Bang 3

Bang 3 Cac diéu kién dong nudce (vi du 3, vi du so sanh 3)

Giai doan khong bo |  Giai doan bo Nong do chat khang Khudn
sung A sung B
Yy gio mgCl/L
Vi du 3-1 23,75 0,25 1,0
Vi du so
: 0
sanh 3-1 | 0 o 02 ]

O do pH cua nudce can duoc xur ly 1a 5,5, trong vi du so sanh 3-1 trong do ché
pham axit hypobromo dugc lam én dinh da duoc bd sung lién tuc trong 24 gid, ty (&
duy tri dong thim giam xudng con 80% hodc nhé hon sau khi nudce chdy khoang 170
gi0, va khong thé dat duoc dong nudc thoa man nira, trong khi trong vi du 3-1 trong do
tién hanh bd sung gian doan véi giai doan khong bo sung A 1a 23,75 gid va, giai doan
b sung B 1a 0,25 gid, hoat dong 6n dinh 1a c6 thé véi ty 1¢ duy tri dong tham duge

duy tri ¢ 90% hodc cao hon.
Vi du 4 va vi du so sanh 4

Vi pH cua nude can duoc xur ly duge dat thanh 8,0, dir lieu hoat dong so sanh
duoc thu thap dé bd sung gian doan va bo sung lién tuc cua ché phém axit hypobromo
dugc lam on dinh. Mang thAm thau nguogc géc polyamit dugce xu ly béng clo duoc s
dung lam mang tham thiu nguoc. Cac diéu kién dong nudc duge thé hién trong bang 4.
Dit liéu hoat dong thu dwoc duoc thé hién trén Fig.6. Fig.6 la biéu dd minh hoa su thay

dbi theo thoi gian cua ty 1é duy tri dong tham (%).
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0101.

Phép do FT-IR cua mang tham thau nguoc dugc s dung bang cach st dung phd
héng ngoai bién ddi Fourier (Nicolet iS5, dugc san xuét boi tap doan khoa hoc cong
nghé cao Hitachi) cho thay rang cac dinh & 1540 cm” va 1608 cm™ da bién mat. Hon
nira, phép do XPS cta mang thim thdu nguoc duogc st dung bang cach st dung phd
quang dién tir (Quantera SXM, dugc san xuét boi cong ty ULVAC-PHI) cho thay rang

clo ton tai trong 16p mang polyamit (bé mat mang) voi ndng do 0,46 % nguyén ti.

Hon nita, s6 luong vi khuan cua nude duge xur 1y sau khi bd sung chét khang
khuan 12 <10° CFU/mL, va da giam so v6i trude khi xu 1y (s6 lwong vi khuan: 10°
CFU/mL). Viéc do $6 luong vi khuin dugc tién hanh st dung thiét bi do vi sinh vat
don gian "SAN-AI Biochecker TTC" (dugc san xuét boi céng ty trach nhiém hitru han
SAN-AI OIL).

Bang 4

Bang 4 Cac diéu kién dong nudc (vi du 4, vi du so sanh 4)

Giai doan khong b6 | Giai doan bo Nong d chit khang Khudn
sung A sung B
gio gio mgCl/L
Vidu 4-1 21 3 1,0
Vidu so
sanh 4-1 0 24 0.2

O do pH cua nude can duge xu ly 1a 8,0, trong vi du 4-1 trong do giai doan
khong bo sung A dugc dat thanh 21 (gio), cac hoat dong co thé duoc tién hanh ¢ dong
thAm 6n dinh, trong khi trong vi du so sanh 4-1 trong do giai doan khong bo sung A
duoc dat thanh 0 (gio), dong thim giam do anh hudng cua ché pham axit hypobromo

duoc lam on dinh khi cac hoat dong tién trién.

Theo cach nay, bang cach st dung phwong phap dugc md ta trong cac vi duy, khi
ché pham axit hypobromo dugc lam 6n dinh duoc xtr dung trong xu iy nude su dung
mang tham thau nguoc gbc polyamit, c6 thé tién hanh kht trung trong khi van ngan

chin su giam bat ky ctia dong tham, va co the tien hanh xu ly theo cach 6n dinh.

Danh muc cac so chi dan

24



44496

1: Thiét bi xir Iy nude

10: B& chta nudce can dugce xi 1y

12: Thiét bi xu 1y bang mang tham thau nguoc
14: Bé chira ché pham dugc 1am 6n dinh
16: Bom RO

18: Bom nap hoa chat

20: BO dinh thoi

22: Cong tac bao miic

24, 26: Buong nudc can duoc xu ly

28: Buong dan chat c6

30: Puong dan chat thim qua

32: Puong bo sung ché pham dugc lam 6n dinh
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YEU CAU BAO HQ

1. Phuong phap xu ly nudc su dung mang thAm thau nguoc, phuong phép nay bao
gém bude bd sung gidn doan dé b6 sung gidn doan ché pham dugc lam 6n dinh chua
chét oxy héa gbc brom va hop chat axit sulfamic vao nudc cin duge xir ly boi thiét b
xu ly bﬁng mang thAm thau nguoc ma su dung mang thAm thau nguoc géc polyamit,
trong do:

bude bd sung gian doan 1a budc lip lai giai doan bd sung trong d6 qua trinh xir
Iy bang mang tham thau ngugc dugc tién hanh trong khi bd sung ché pham duoc lam
6n dinh vao nudce can duge xir 1y, va giai doan khong b sung trong d6 qué trinh xir 1y
bﬁng mang thAm thau nguoc dugc tién hanh ma khong bd sung ché phérn duoc lam 6n
dinh vao nudc can duoc xu 1y,

giai doan bd sung kéo dai trong khoang ttr 0,25 dén 12 gio,

giai doan khong b6 sung kéo dai trong khoang tur 3 dén 320 gio,

giai doan b6 sung khong nhiéu hon 12 gio trong khoang thoi gian 24 gio bét ky,
va

ndng do clo tong trong nuéce can duoc xu 1y trong giai doan bd sung nam trong
khoang tir 0,2 dén 2,0 mg/L.
2. Phuong phap xu Iy nuée st dung mang thidm thiu nguoc theo diém 1, trong do:

pH cua nude can duoc xtr 1y 16n hon hodc bang 5,5.
3. Phuong phap xtr Iy nude str dung mang thim thau nguoc theo diém 1 hoic 2, trong
do:

ham lugng clo cua bé mit mang clia mang thim thu nguogc la it nhat 0,1%
nguyeén tu.
4. Phuong phap xu ly nudc st dung mang thim thau nguge theo diém bat ky trong s6
céc diém tir 1 dén 3, trong do:

ham lugng clo cua bé mit mang ctia mang thAm thau nguogc la it nhat 0,4%
nguyeén tu.
5. Phuong phap xu 1y nudc su dung mang thdm théu nguoc theo diém 1 hogc 2, trong
do:
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ham lugng clo cua bé mit mang cua mang thdm thau nguoc nho hon 0,1%

nguyén tu.

6. Phuong phap xu 1y nudc sir dung mang tham thau nguoc theo diém bat ky trong s6

cac diém tir | dén 5, trong do:

luu luong nudce can duoc xur 1y duogce do, va giai doan bo sung va giai doan khong
bd sung dbi voi ché pham duge lam on dinh chi duogc tinh khi luu luong it nhat phai

cao bang gia tri kiém soat quy dinh.

7. Thiét bi xtr 1y nudc st dung mang thAm thau nguoc, thiét bi xt Iy nudc ndy bao

gom:

thiét bi xir 1y bang mang tham thau nguge sir dung mang tham thdu nguoc goc

polyamit, va

b phan bo sung gian doan d¢ bo sung gian doan ché pham dugc lam 6n dinh
chira chét oxy hoa gbc brom va hop chat axit sulfamic vao nude can duge xu ly boi

thiét bi xu ly bang mang thim thau nguoc, trong do:

bo phan bo sung gidn doan 1a bd phan lap lai giai doan bd sung trong do qua
trinh xt 1y bang mang tham thau nguoc dugc tién hanh trong khi bo sung ché pham
duoc 1am 6n dinh vao nudc can duoc xur ly, va giai doan khong bd sung trong d6 qué
trinh x{r Iy bang mang tham thau nguoc duoc tién hanh ma khoéng bo sung ché pham

duoc lam on dinh vao nudc can duoc xu 1y,
giai doan bo sung kéo dai trong khoang tir 0,25 dén 12 gio,
giai doan khong bd sung kéo dai trong khoang tur 3 dén 320 gio,

giai doan b6 sung khong nhiéu hon 12 gio trong khoang thoi gian 24 gio bat ky,

va

ndng do clo tong trong nude can duoc xur 1y trong giai doan bo sung nam trong

khoang tir 0,2 dén 2,0 mg/L.
8. Thiét bi xir Iy nudc st dung mang tham thau nguoc theo diém 7, trong do:
pH cua nuoc can duoc xir 1y 16n hon hoac bang S,5.
9. Thiét bi xu Iy nudc st dung mang tham thiu nguoc theo diém 7 hoic 8, trong dé:

ham lwong clo ctia bé mat mang cua mang tham thau nguoc la it nhat 0,1%
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nguyén tu.

10. Thiét bi xur ly nude st dung mang thdm théu nguoc theo diém bat ky trong s6 cac

diém tir 7 dén 9, trong do:

ham luong clo ctia bé mit mang cia mang tham thau ngugc 1a it nhat 0,4%

nguyeén tu.
11. Thiét bi x&r Iy nude st dung mang thAm thau nguoc theo diém 7 hoac 8, trong do:

ham lugng clo cua bé mat mang cua mang tham thau nguoc nhé hon 0,1%

nguyeén tu.

12. Thiét bi xir Iy nudc st dung mang thim thau nguoc theo diém bat ky trong sb cac

diém tur 7 dén 11, trong do:
thiét bi xur 1y nudc con bao gom:
b6 phan do dé do luu lugng cua nudce can duge xu 1y, va

thiét bi kiém soét dé tinh giai doan b sung va giai doan khong bo sung doi véi
ché pham dugc lam 6n dinh chi khi luu luong it nhat phai cao bang gia tri kiém soat

quy dinh.
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