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(54) PHUONG PHAP KIEM SOAT CAN TREN MANG LOC

(57) Sang ché dé cap dén phuong phap kiém soat cin trén mang loc, phuong phap nay c6
kha nang giam ham lugng trihalometan trong nudc loc trong khi van c6 tac dung klem soat
can tot trong thiét bi loc bang mang st dung ngudn nudc hodc nudc ria chira tién chat
trihalometan. Phuong phap kiém soét can trén mang loc b6 sung vao ngudn nudc hoic
nuoc rua chira tién chat trihalometan ding cho thiét bi loc bang mang c6 mang loc: chat
oxy hoa gdc brom hodc san pham phan ing cua hop chat cia brom véi chat oxy hoa gbc
clo; chat oxy hoa gbc brom hodc san pham phéan tng cta hop chit ciia brom véi chat OXy
hoa gbc clo va hop chét cua axit sulfamic; hodc san pham phan tng cua chat oxy hoa goc
brom v&i hop chit cua axit sulfamic hodc san phidm phan ung cua hop chat cua axit
sulfamic v&i san pham phan tmg ctia hop chit ctia brom véi chat oxy hoa gbc clo.

Nwdre dac

Chat digt nam —‘—-:?—V
‘T 2
4 Murdre loc
Murdc nguyén liéu 0
o 12
%:ﬁ P h
<
E 18



30571

Linh vuc k§ thuat dwgc dé cap

Sang ché d& cap dén phuong phép kiém soét cin trén mang loc nhu mang tham
thdu nguoc (mang RO: reverse osmosis membrane).
Tinh trang ky thuat ctia sing ché

Céc phuong phap da biét dé kiém soét cin trén mang loc nhu mang tham thiu
nguoc (mang RO) bao gébm cic phuong phép st dung céc chat kim ham can khac
nhau. Cac chét oxy hoa gbc clo nhu axit hypocloro 1a cac chéat kim ham c3n dai dién
tieu bidu va cac chit kim ham nay thuong duoc bd sung giai doan trudc mang loc
nhim kidm soét cin trong hé théng. Do cac chit oxy héa gbc clo c6 kha nang phan
hiy ctia mang loc cao, nén ndi chung cac chit oxy héa gbc clo nay hodc can bi phan
hay khir ngay trude khi t6i mang loc hodc dugc sur dung theo cach cho phép chét oxy
héa gde clo chay ngét quing qua mang loc (xem tai liu sang ché 1).

Ngudi ta da biét 12 néu tién chét trihalometan nhu humin ¢6 trong nuée, thi cac
chét oxy hoa gbc clo s& phan tmg véi céc tién cht nay va tao ra trihalometan nhu
clorofom. Nghién ctu cia tac gid sang ché cho thiy kha rd rang 1a cac trihalometan
nay dugc tao ra bdi cac chit oxy hoa gbc clo khoé bi loai bé bing mang loc va ¢ xu
huéng dé rd ri vao nudc loc tir mang loc.

Danh muc tai liéu trich dan
Tai liéu séang ché
Tai liéu sang ché 1: JP H09-057076 A.

Bian chét k§ thuit ciia sing ché

Muc dich cua sang ché 1a dé xuit phuong phap kiém soat cn trén mang
loc trong thiét bi loc bing mang st dung nuéc cép hodc nudc rira chira tién chit
trihalometan, trong d6 phuong phép nay cé kha ndng giam ham lugng trihalometan
trong nudce loc trong khi van c6 téc dung kiém so4t cin tét.
Giai phéap cho van d&

Sang ché dé xuit phuong phap kiém soat cin trén mang loc, phuong phép nay
bao gdm budc két hop chét oxy hoa gbc brom hodic san phidm phan @ng ctia hop chét

ciia brom va chit oxy héa gbc clo (thanh phan phan tng gdm hop chét cia brom va
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chét oxy héa gbc clo) trong nuée cip hodc nudc rira chira tién chét trihalometan duoc
cAp cho thiét bi loc bing mang c6 mang loc.

Sang ché con @ xuét phuong phép kiém so4t cin trén mang loc, phuong phép
nay bao gdm budc két hop chit oxy héa gbc brom hoic san phim phan tmg cua hop
chét ctia brom va chét oxy héa gbc clo va hop chit cua axit sulfamic trong nuéc cip
hodc nudc rira chta tién chét trihalometan dugc cip cho thiét bi loc béng mang co
mang loc. |

Sang ché con dé xuét phuong phép kiém soat cin trén mang loc, phuong phap
nay bao gdm budc két hop san phdm phan ng ctia hop chét cua axit sulfamic voi chat
oxy héa gbc brom hogc véi san phadm phéan g cta hop chét ciia brom va chit oxy
héa gbc clo trong nuéc cip hoic nudc ria chira tién chét trihalometan dugc cdp cho
thiét bi loc bang mang c6 mang loc.

Sang ché con @ xuét phuong phép kiém so4t can trén mang loc, phuwong phép
ndy bao gém budc két hop hop chat brom va hop chét cia axit sulfamic hodc sin
phim phan tng ctia brom va hgp chit ctia axit sulfamic trong nuéc cp hodc nudc rira
chira tidn chét trihalometan dugc cAp cho thiét bi loc bing mang c¢6 mang loc.

Theo phuong phap kiém sodt cin trén mang loc néu trén, t6t hon 13 san pham
phan ng cua brom va hop chét cua axit sulfamic thu dugc bang phuong phap bao
gbm budc bd sung va cho brom trong mdi trudong khi tro phan tng véi dung dich hdn
hop chita nudc, kiém va hop chit cta axit sulfamic.

Theo phuong phap kiém soét cin trén mang loc néu trén, tdt hon 1a néng do
tién chat trihalometan trong nudc cip hoic nude rira 1a thé tao trihalometan bang it
nhét 0,001 mg/L

Theo phuong phap kiém soat cn trén mang loc néu trén, t6t hon 12 mang loc 1a
mang polyme gbc polyamit.

Theo phuong phap kiém soét cn trén mang loc néu trén, tét hon 1a tién chat
trihalometan bao gdm humin.

Theo phuong phép kidm soat cin trén mang loc néu trén, tdt hon 1a nuéc cép

ho#c nuGe rira con chira ion bromua.
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Theo phuong phép kiém soét cn trén mang loc néu trén, t6t hon 1a ndng d6 ion
bromua trong nuéc cAp hodc nudce rira bang it nhit 5 mg/1.

Theo phwong phép kiém soat cin trén mang loc néu trén, thiét bi loc bang mang
c6 mang loc 12 thiét bi loc bing mang trai qua ca thoi gian hoat dong 14n thoi gian
khong hoat ddng va trong thoi gian khong hoat dong thi:

chét oxy héa gdc brom hoic san pham phan ting ctia hop chit ctia brom va chit
oxy hoa gbc clo dugc bd sung,

chét oxy héa gbc brom hoic san phim phén tng ctia hop chit ctia brom va chit
oxy héa gdc clo va hop chét cta axit sulfamic dugc bd sung,

san phdm phéan tng ctia hop chét cua axit sulfamic v6i chét oxy hoa gdc brom
hodc v6i san phdm phan tng ctia hop chét ctia brom va chét oxy héa gdc clo duge bd
sung hodc

san phdm phan ting ctia brom va hop chét cua axit sulfamic dugc bd sung.

Theo phuong phép kidm so4t can trén mang loc néu trén, tot hon 1a d6 pH cua
nudc dugce cép vao thiét bi loc b%mg mang béng 5,5 hodc cao hon.

Theo phuong phép kiém soét cin trén mang loc néu trén, t6t hon 1a nuée dugce
cAp vao thiét bi loc béng mang 1a it nhat mot trong hai nuée bién va nude mubi.

Hiéu qua c6 loi cta séng ché

Theo sang ché, bang cach két hop trong nuéc cip hoic nudce rira chia tién chit
trihalometan dwgc cip cho thiét bi loc bing mang c6 mang loc: chit oxy hoa gbc brom
hodc san phdm phan tng ctia hop chét ctia brom va chit oxy hoa gdc clo; chit oxy héa
gbc brom hoic san phim phén tmg cta hop chét cua brom va chit oxy hoa gbc clo va
hop chét ca axit sulfamic; sén pham phan ting clia hop chét cua axit sulfamic v&i chit
oxy hoa gbc brom hodc véi sén phadm phan tng cia hop chit cia brom va chit oxy
héa gbc clo; hop chét brom va hop chit cua axit sulfamic; hodc san phim phan tGng
cua brom va hgp chét cua axit sulfamic, thi ham luong trihalometan trong nuéce loc ¢
thé giam trong khi van thu dugc tac dung kiém soat can tot.

M0 ta vin tit cic hinh vé
Fig.1 12 so d6 céu triic gian lwgc minh hoa mot vi du v& hé théng loc bang mang

theo mdt phuong &n cua sang ché.
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Fig.2 1a db thi minh hoa tbng ndng do trihalometan (mg/l) trong nude da xu ly
so v6i ndng do ion bromua (mg/l) trong nudce trai qua qua trinh xir 1y trong vi du 4 va
vi du 5 va vi du so sénh 2.

MO ta chi tiét sang ché

Céc phuong an cua sang ché s& duoc md ta dudi ddy. Cac phuong an nay chi la
cac vi du vé viéc thuc hién sang ché va séng ché khong bi gi6i han & cac phuong 4n
nay.

Phuong phap kiém so4t cin trén mang loc

Phuong phéap kiém soét cin trén mang loc theo mdt phuong 4n cua sang ché 1a
phuong phap két hop "chat oxy hoa gbc brom" 14 chit kim ham cin hodc phuong phap
két hop "san phdm phan Gng cta hop chit ctia brom va chét oxy hoa gbc clo" nhu axit
hypobromo 1a chit kim hdm cin trong nuéc cip hoic nudc ria chira tién chét
trihalometan dugc cip cho thiét bi loc bing mang c6 mang loc.

Phuong phap kiém soat can trén mang loc theo mdt phuong an khac ctia sang
ché 1a phuong phép két hop "chat oxy hoa gdc brom" va "hop chét cﬁél axit sulfamic"
1a chit kim ham c#n hodc phuong phap két hop "san pham phén tmg ciia hop chét cua
brom va chét oxy héa gbc clo" va "hop chét cta axit sulfamic" 1a chit kim ham cin
trong nudc cap hoic nudc rira chira tidn chat trihalometan dugc cp cho thiét bi loc
bang mang c6 mang loc. Nguoi ta cho 12 phuong phdp nay tao ra ché phim axit
hypobromo 4n dinh trong nudc cap hodc nude rira.

Hon nita, phuong phép kiém soat can trén mang loc theo mot phuwong an khac
cta sang ché 1a phuong phép két hop ché pham axit hypobromo 4n dinh 13 "san phim
phan Gng cua chat oxy héa gdc brom va hop chit cta axit sulfamic" 14 chat kim ham
can hoac phuong phéap két hop ché phim axit hypobromo 6n dinh 12 "san pham phan
uing cua hgp chét cia axit sulfamic voi san pham phan tng cua hop chét ciia brom va
chét oxy hoa gbc clo" 1a chit kim ham can trong nudc cip hodc nudc rira chua tién
chét trihalometan dugc cp cho thiét bi loc bing mang c6 mang loc.

Cu thé 13, phuong phap kiém soat cin trén mang loc theo mdt phuong an cia
sang ché 12 phuong phap két hop, vi du, "brom", "brom clorua", "axit hypobromo"

hogc "san phdm phan mg cua natri bromua va axit hypocloro” trong nudce cap hodc
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nuéc rira chira tién chit trihalometan dugc cip cho thiét bi loc bing mang c6 mang
loc.

Phuong phép kiém soat cin trén mang loc theo mot phuong an khac cla sang
ché 12 phuong phép 1a phuong phép két hop, vi dy, "brom", "brom clorua", "axit
hypobromo" hodc "san phim phan tng ciia natri bromua va axit hypocloro" va "hop
chét cta axit sulfamic" trong nude cap hodc nuéc rira chira tién chét trihalometan dugc
cp cho thiét bi loc bang mang c6 mang loc.

Hon nita, phwong phép kiém soét cin trén mang loc theo mot phwong an khéc
ctia sang ché 1a phuong phap két hop, vi du, "san phdm phan ting ctia brom va hop
chét clia axit sulfamic”, "san phidm phan Gng ciia brom clorua va hop chét cua axit
sulfamic" hodc ché phim axit hypobromo 6n dinh 1a "sén phim phan tng cta hop chét
clia axit sulfamic véi san phdm phan @mg ciia natri bromua va axit hypocloro” trong
nudc cép hoac nudc rira chira tién chét trihalometan duoc cép cho thiét bi loc béng
mang ¢6 mang loc. Con chua hoan toan rd 1a kiéu hop chit nao dugc tao thanh dudi
dang “san phdm phan tng ctia brom va hop chét cua axit sulfamic" nhung dugc cho Ia
“axit bromsulfamic” ctia hop chit ctia axit hypobromo 6n dinh duoc tao ra.

Bing cach st dung cac phuong phép néu trén, ham luong trihalometan trong
nuée loc c6 thé giam trong khi vin kiém so4t duogc sy tao ra cin trén mang loc trong
thiét bi loc bang mang st dung nudce cép hodc nude rira chua tién chét trihalometan.
Hon nita, sy nhiém ban mang do céc vi khuén c6 thé dugc ngin chidn mot cach tin cay
ma hiu nhu khong 1am suy giam tinh nang ctia mang loc. Bing cach sir dung phuong
phap kiém soat cin trén mang loc theo mdt phuwong 4n cua séng ché, co thé dat dugc
su xu ly kiém soat cin c6 tac dung kiém sodt cin vugt troi déng thoi giam dén muc tdi
thidu anh hudng bit ky 1én dic tinh cia mang va chit luong nuéc trong cic giai doan
tiép theo.

Chét oxy héa gbc brom va ché pham axit hypobromo 4n dinh phan tng véi tién
chit trihalometan va tao ra trihalometan theo cach tuong tu chit oxy hoa gbc clo
nhung duoc cho 1a trihalometan duoc tao ra boi chét oxy hoa gbc brom va ché phim
axit hypobromo 4n dinh chira chu yéu trihalometan géc brom nhu bromofom dé bi loai

b6 hon bing mang loc so véi trihalometan goc clo nhu clorofom dugc tao ra bdi cac
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chit oxy héa gbc clo dé cho phép ndng do trihalometan trong nuéc loc sau mang loc
giam manh. Mic du céc chi tiét vé ly do din t6i ty 1¢ loai bd cao trihalometan géc
brom bing mang loc vAn con chua rd nhung trong thyc té duoc cho 13 trihalometan
gbc brom c6 phan tir luong twong d6i 16m so v6i trihalometan gdc clo 14 mot nhan t6
dang ké.

Theo cach nay, phuong phép kiém so4t cin trén mang loc theo mot phuong 4n
cta sang ché co thé c6 tac dung kidm soat cin tuong tw hodc t6t hon chét oxy héa gbe
clo nhu axit hypocloro va con cho thiy c6 ty 1& loai bd d6i véi trihalometan gbc brom
dugc tao trén mang loc cao hon nhidu so véi chét oxy hoa gbc clo va vi vay lugng
trihalometan trong nudc loc sau mang loc co thé giam manh. Két qua 13, chét kim ham
cdn dugc st dung theo phuong phép nay dé kiém soat cin trén mang loc theo sang ché
duge wu tién 1am chit kim ham cin ding cho mang loc.

Trong sb cac phuong phéap dé kiém so4t cin trén mang loc theo cac phuong 4n
néu trén, phuong phap két hop "chit oxy hoa gbc brom" va "hop chit cta axit
sulfamic", phwong phap két hop "san phdm phéan ting cta hop chét ctia brom va chét
oxy héa gbc clo" va "hop chét cua axit sulfamic", phwong phép két hop "san pham
phan tmg ctia chat oxy hoa gbc brom va hop chét clia axit sulfamic" hodc phuong phap
két hop "san phdm phan tng ciia hop chét cua axit sulfamic v6i san phdm phan tng
ctia hop chit cia brom va chét oxy hoa gbc clo" c6 tac dung phan huy rat thép trén
mang loc, nghia la kha ndng kiém soat cdn c6 thé dat dugc bing cach cip chét kim
ham cin ngay 1én trén mang loc. Két qua 13, chat kim hdm cin dugc sit dung theo céc
phuong phap nay @& kidm soét can s& dic biét thich hop lam chit kim ham cn ding
cho mang loc.

Trong sb céc phuong phép dé kiém soat cin trén mang loc theo cac phuong én
néu trén, khi “chét oxy hoa gbc brom" hogc “san phdm phan tGng cia hop chét cua
brom va chit oxy hoa gbc clo" 1a brom, thi do chit oxy hoa gbc clo khong co, nén
lugng trihalometan gbc clo duge tao ra c6 ty 1& loai bd bing mang loc thip ciing giam
didu nay 13 dic biét mong mubn d6i voi chit kim ham cin ding cho mang loc. Khi

chat oxy hda goc clo dugc sit dung, sy tao ra axit cloric c6 the dugc quan tam.
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Trihalometan 12 hop chét trong d6 ba nguyén tir hydro clia metan da dugc thé
bing halogen va vi du vé n6 bao gbdm clorofom, bromdiclometan, dibromclometan va
bromofom. Khong c¢6 giéi han cu thé v& tién chét trihalometan, tién chét nay c6 thé 1a
chit bat ky c6 chirc ning 1 tién chét cla trihalometan va vi dy vé n6 bao gdm hop chét
¢6 cAu trac 1,3-diketon va hop chét c6 ciu trac 1,3-dihydroxybenzen. Vi du cu thé vé
tién chét trihalometan bao gdm humin chtra axit humic va axit fulvic. Trong ban md ta
ndy, humin (ch4t min) 13 thanh phén hitu co dugce tao ra béi qui trinh min héa phan
thuc vat nhu 14 va than cdy va thanh phan trong humin bi két tha bang axit duoc goi 1a
axit humic, trong khi d6 thanh phan khong két tha duge goi 1a axit fulvic.

Tién chét trihalometan c6 thé duoc xac dinh b%lng thé tao trihalometan
trihalomethane formation potential: THMFP) (mg/l) biang phuong phép xic dinh dyua
vao “Luét v& cac bién phap dic biét dé bao ton chét luong nude & cac khu vuc ngudn
nuéc dé ngin ngira cac kho khin xé4c dinh khi stt dung nuéce". Cu thé 13, phuwong phép
ndy lién quan dén viéc bd sung natri hypoclorit vao mau sao cho phan ung tiép theo
trong didu kién d6 pH bang 7,0, nhiét d6 bang 20°C va thdi gian phan ting bing 24
gidy, ndng dd clo tw do du sau 24 gio bing 1 dén 2 mg/l va sau d6 do va xic dinh lwong
trihalometan tao ra bing cach phan tich ddng thoi bang phuong phap sic ky khi khéi
phé biy-thanh loc. Hon nita, tién chit trihalometan ciing c6 thé dugc xac dinh bing
cach str dung dung cu do TOC hodc dung cu twong tu.

Néu tién chit trihalometan c6 véi lugng dé tao ra thé tao trihalometan
(THMEFP) (mg/l) bang 0,001 mg/l hogc 16n hon, thi trihalometan ¢6 xu huéng dugce tao
ra d& dang va vi viy néu thé tao trihalometan clia nudc cép hodc nudc rira dugc cip
cho thiét bi loc bing mang bang it nhat 0,001 mg/l, tt hon 14 it nhat 0,01 mg/l va tbt
hon nira 14 0,02 mg/l hodc 16n hon, thi phuong phép kiém so4t cin trén mang loc theo
phuong an cua sang ché sé& hitu hiéu hon. Mic di khong c6 gidi han cu thé vé gi6i han
trén cua thé tao trihalometan cta nuéc c4p hodc nudc rira dugc cap cho thiét bi loc
bing mang nhung thé tao thanh ndy, vi dy, thudng khong 16n hon 1 mg/l.

Hon nita, néu tién chét trihalometan c6 v6i lugng dé tao ra gia tri TOC bang 0,5
mg/l hodc 16n hon, thi trihalometan c6 xu huéng duoc tao ra d& dang va vi vay néu

TOC cta nudce cép hoac nudc rira dugce cép cho thiét bi loc béng mang bang it nhét 0,5
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mg/l, tbt hon 1 it nhét 5,0 mg/l va t5t hon nita 1a 10,0 mg/1 hodc 16n hon, thi phuong
phép kiém soat cin trén mang loc theo phuong 4n cia sang ché s& hitu hiéu hon. Mic
du khong cé gidi han cu thé v& gidi han trén ctia TOC cua nuée cép hodc nudc ria
duge cp cho thiét bi loc bang mang nhung TOC, vi dy, thudng khong 16n hon 500
mg/l. Khi dugc do trong cac vi du dugc mo ta dudi day, thé tao trihalometan b%mg 0,01
mg/l trong duong v6i TOC béng 5,0 mg/l.

Cu thé, trong cac truong hop trong do tién chét trihélometan bao gdm axit
humic, thi néu ndng d6 axit humic bang 0,89 mg/l hodc 16n hon, thi trihalometan c¢6 xu
huéng duge tao ra dé dang va vi vy néu ndng d6 axit humic ctia nudce cAp hoic nuéc
rira duoc cép cho thiét bi loc b'?lng mang béng it nhat 0,89 mg/l, tdt hon 14 it nhat 8,9
mg/l va t6t hon nita 1a 890 mg/l hodc 16n hon, thi phuong phép kiém soat cin trén
mang loc theo phuong 4n cia sang ché s& hiru hiéu hon. Mic du khong c6 gi6i han cu
thé vé gi6i han trén cia axit humic trong nude cép hoac nudc rira dugce cép cho thiét bi
loc bing mang nhung ndng ) axit humic, vi du, thuong khong 16n hon 180 mg/l. Khi
duogc do trong cac vi du dugc mo ta dudi day, thé tao trihalometan béng 0,01 mg/l
tuong duong vdi ndng do axit humic 8,9 mg/1.

Phuong phéap kiém soat cin cia mang loc theo phuong 4n cua sang ché tham
chi con hitu hiéu hon trong cac truong hgp trong d6 nude cip hodc nuéc rira duge clp
cho thiét bi loc bing mang con chira ion bromua. Bing céach sit dung phuong phéap
kiém soat cin trén mang loc theo phuong an cua sang ché trong thiét bi loc b%tng mang
st dung nudce cép hodc nudc rira chira tién chét trihalometan va ion bromua, thi ham
lugng trihalometan trong nudce loc ¢ thé giam, trong khi vn tao ra tac dung kiém soét
can tdt.

Nhu duge md ta & trén, khi chét oxy héa gbc clo nhu axit hypocloro duge bd
sung vao nudc chira tién chét trihalometan, thi trihalometan nhu clorofom dugc tao ra
nhung trong trudng hgp cia nudc bién hodc nudc tuwong tu, trong d6 nudc chira ion
bromua (vi du, it nhit 5 mg/l) va tién chét trihalometan nhu humin, néu axit hypocloro
duoc bd sung lam chit kim ham cin, thi trihalometan géc brom dugc tao ra chui yéu.
Do trihalometan géc brom c6 phan tit lugng 16n hon trihalometan gbc clo, nén tong

ndng d6 trihalometan s& tang.
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Chét kim hdm cin nhu “axit hypobromo" hodic “ché phdm axit hypobromo 6n
dinh chira ca chét oxy héa gdc brom 14n axit sulfamic" c6 tc dung kiém soat cin (tac
dung thanh truing) twong duong hodc tdt hon axit hypocloro. Hon nita, trong cic
trudmg hop trong do tién chét trihalometan va ion bromua c6 trong hé théng, thi chu
yéu 13 trihalometan gbc brom dugc tao ra. Tuy nhién, khong gidng axit hypocloro
thong thuong, chit kim him cin nhu "axit hypobromo" hogc “ché phdm axit
hypobromo én dinh" gan nhu khong c6 su ting cla lugng trihalometan tao ra khi ndng
do6 ion bromua tang. Két qua 13, ngudi ta cho 1a bing cach st dung phwong phéap kiém
soat cdn trén mang loc theo phuong 4n cua sang ché co st dung chit kim ham cin nhu
"axit hypobromo" hoic "ché pham axit hypobromo n dinh chta ci chét oxy héa gbc
brom 1an axit sulfamic", thi néng do trihalometan dugc tao ra co thé giam so voéi
phuong phép st dung axit hypocloro cho nuéc chira ion bromua.

Miit khac, "axit hypocloro dn dinh" nhu axit closulfamic dugc 6n dinh va vi vay
thé tao trihalometan gidm nhung kha ning thanh tring thap hon kha ning cla "axit
hypobromo" hodc "ché phim axit hypobromo dn dinh" c6 nghia 1a khong thé thu dugc
tac dung kiém soét cin t6t.

Mic di ¢6 tac dung kiém soat cin twong tu hodc t6t hon axit hypocloro nhung
trong cac truong hgp trong dé nude can duoc xit Iy chira ion bromua, thi chit kim ham
can duogc st dung lam theo phuong phap kiém so4t cin trén mang loc theo phuong 4n
clia sang ché s& tao ra lugng trihalometan nhé hon axit hypocloro. Két qua 13, phuong
phap kiém soat cin trén mang loc theo phuong an cla sing ché dugc uu tién 1am
phuong phap kiém so4t can trong thiét bi loc bing mang sit dung nudce cap hodc nuée
rita chira tién chét trihalometan va ion bromua.

Theo cach nay, phuong phép kiém soat cin trén mang loc theo phwong 4n cia
sang ché cho phép thuc hién xur Iy kiém soat can dé giam dén muc tdi thiéu ndng do
~ trihalometan trong nudc loc sau mang loc, trong khi van c6 tac dung kiém soat cin rét
t6t.

Cu thé 13, trong c4c trudng hop trong d6 nude cép hodc nuée rira duge cip cho
thiét bi loc bing mang chira it nhét 5 mg/l ion bromua, néu axit hypocloro dugc st

dung thi trihalometan ¢é xu huéng dugc tao ra d& dang va vi viy phuong phép kiém
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soat cin trén mang loc theo phuong 4n ciua sang ché s& dic biét hitu hiéu trong céc
treong hop trong ‘d(’) ndng dd ion bromua trong nudc c4p hodc nudc rira duge clp cho
thiét bi loc bang mang bang it nhit 5 mg/l va t6t hon 12 18 mg/1 hodc cao hon. Mic du
khong c6 gidi han cu thé vé gi6i han trén cua ndng d6 ion bromua clia nuée cAp hoic
nuéc rira duge cip cho thiét bi loc bang mang nhung ndéng d6 ion bromua, vi du,
thuong khong 16n hon 1.000 mg/1.

Theo phuong phap kiém soat cin trén mang loc theo mdt phuong 4n cia sang
ché, thi “chat oxy hoa gbc brom" hodc “sin phadm phan tmg cia hgp chét cta brom va
chét oxy hoa gbc clo" c6 thé dwgc phun bang cach st dung bom cAp héa chit hodc
bom tuong tu vao nudc cip hodc nuée rira duge cép cho thiét bi loc bing mang sit
dung nudc cip hodc nude rira chira tién chét trihalometan. “Hop chét ctia brom" va
“chit oxy hoa gbc clo" c¢6 thd duge bd sung vao hé thdng nuée riéng ré& hodc céc chét
16ng thudn c6 thé duge tron véi nhau va sau d6 duoc bd sung vao hé théng nuée.

Vi du, “chit oxy hoa gdc brom" hogc “san phim phan tng cta hop chat cta
brom va chét oxy hoa gbc clo" va “hgp chit cia axit sulfamic" c6 thé dugc phun bang
céch st dung bom cip hoa chét hodc bom tuong tu vao nude cap hodc nuée rira duge
cip cho thiét bi loc bang mang s dung nudc cip hodc nuéc ria chia tién chat
trihalometan. “Chat oxy héa géc brom" hodc “san phdm phan tng ctia hgp chét cua
brom va chét oxy héa gdc clo" va “hgp chit ctia axit sulfamic" c6 thé duge bd sung
vao hé théng nudc riéng 1& hodc cac chét 16ng thuln c6 thé dugc tron véi nhau va sau
d6 dugc bd sung vao hé théng nude.

Hon nita, “san phim phan Gng cia chét oxy héa gbc brom va hop chét cla axit
sulfamic" hodc “san pham phan Gng ctia hop chit cua axit sulfamic v6i san phdm phan
{mg cta hop chét ciia brom va chét oxy hoa gdc clo" ¢6 thé duwoc phun bang cach sir
dung bom cip hoa chét hoic bom twong tw vao nudc c4p hodc nuée rira dugc clp cho
thiét bi loc bang mang sir dung nudc c4p hoic nudce rira chira tién chét trihalometan.

Chét kim hdm cin néu trén dugc bd sung vao nugc cép hodc nudc rira dugce cép
cho thiét bi loc bing mang ¢ thé bi phan hity bang chét khir hozic chét twong tu ngay

trude khi t6i mang loc.
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Bing cach sir dung phuong phép kiém soat cin trén mang loc theo mot phuong
4n cuia sang ché, ngay ca trong hé théng loc bang mang tri qua ca thdi gian hoat dong
14n thoi gian khong hoat dong, thi kha ning phan hiy cia mang loc ¢6 thé giam va
mang loc c6 thé duogc thanh tring c6 hiéu qua trong thdi gian khong hoat dong.

Hé théng loc bing mang

So dd cia mdt vi du vé& hé thdng loc bing mang theo phuong 4n néu trén cia
sang ché dugc minh hoa trén Fig.1 va cdu trac cua hé théng nay s& dugc md ta dudi
day. Hé thdng loc bing mang 1 bao gbm thiing nudc thd 10 va thiét bj loc bang mang
12.

Trong hé théng loc bing mang 1 trén Fig.1, dudong éng nude thd 16 duge ndi
véi clra vao ciia thung nudce thd 10. Cira ra cia thung nudce thd 10 va cira vao cua thiét
bi loc bing mang 12 dwgc nbi véi nhau bang duong 6ng cap nuée thd 18 qua bom 14,
Pudng dng nude loc 20 duge ndi véi cira ra nude loc cia thiét bi loc bing mang 12 va
dudng 6ng nude dic 22 duoc ndi véi clra ra nude dic. Duong 6ng cip chét diét ndm
24 duge nbi véi dudng 6ng cép nudc thd 18 & mot vi tri gitta bom 14 va thiét bi loc
bang mang 12.

Hoat dong cua hé thdng loc bang mang 1 theo phuwong 4n néu trén va phuong
phép thanh trung mang loc s& dugc mo ta dudi day.

Nudc thd 1a dich xt Iy ¢6 thé duge chira trong thing nuée thd 10 khi cin va sau
‘d(') duoc cip qua dudng dng cip nude thd 18 cho thiét bi loc bing mang 12 bang cach
st dung bom 14. Trong thiét bi loc bing mang 12, qua trinh xit Iy loc bang mang dugc
thuc hién bang cach sit dung mang loc (bude xut 1y loc bang mang). Nudc loc (nuéc da
xur ly) thu duogc tir qué trinh xur ly loc bang mang dugc xa qua dudng nuée loc 20 va
nude dac dugc xa qua dudng dng nuée dic 22. Nube dic c6 thé duogc tudn hoan trd lai
vao thung nudc tho 10 hodc dudong dng cap nudc tho 18.

Vi du, co cAu cip chit diét ndm co thé duoc lip trén duong dng cép nudce thod 18
gilta bom 14 va ctra vao cua thiét bi loc bing mang 12 va chit diét ndm véi ndng do
quy dinh dugc cép qua dudng bng cAp chit diét ndm 24 tir co cdu cip chit diét nim va
duoc bd sung vao nude thd khi nuée thd dugce cép tir thing nuéc thé 10 dén thiét bi

loc bing mang 12. Theo céch khéc, trong cac trudng hop trong d6 hoat dong cia hé
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théng loc bang mang 1 bi ding lai, thi bom 14 ciing dimg va chit diét ndm c6 thé nim
lai trong thiét bi loc bang mang 12 trong thdi gian khong hoat dong cua hé théng loc
bang mang 1. Co cu cép chét diét ndm ciing c6 thé dugc lip trén dudng dng cip nuéce
tho 18 hodc thung nudc thd 10.

Hon nita, ndng d6 quy dinh ciia chét diét nim c6 thé duge clp qua dudong dng
cAp chét diét nAm 24 tlr co chu cAp chét diét nAm va duoc bd sung vao nuée thd khi
nuée thd duge clp tir thing nude tho 10 dén thiét bi loc bang mang 12 va sau d6 khi
hoat dong cuia hé thdng loc bing mang 1 bi dimg lai, thi ndng d6 quy dinh clia chét
diét ndm c6 thé duoc clp qua duong éng cip chét diét ndm 24 tir co cAu cAp chit diét
ndm va dugc bd sung vao nudce thd, sau d6 bom 14 bi ding va chét diét nAm nim lai
trong thiét bi loc bang mang 12 trong thoi gian khong hoat dong cua hé théng loc bang
mang 1.

Trong ban mo ta ndy, "thoi gian khong hoat dong" chi trang théi trong d6 khong
thu dugc nude da xit ly (nude loc) trong hé théng loc bang mang 1.

Trong cac trudong hop trong do6 thiét bi loc bang mang 12 dugc rira nguoc hodc
bang cach st dung nudc rita nguge hodc bang cach st dung nuéc loc 1am nudce rira
ngugc, thi chét digt ndm c6 thé dugce bd sung vao nudc rira nguoc va chét diét ndm
dugc cip vao thiét bi loc bang mang 12 trong thdi gian khdng hoat dong cua hé théng
loc bing mang 1. '

Trong hé théng loc bing mang 1, cong tic mic (nuéc) cb thé dugc lap trong
thung nudc thé 10 va sau do vigc diéu khién dugc thuc hién sao cho khi mitrc nudc
trong thung nudc thd 10 duge phét hién bdi cong tic muc khi hoat dong cua hé théng
ha xuéng duéi mot dd cao quy dinh, thi qua trinh hoat dong bi ding lai va khi mirc
nude trong thung nude thd 10 duge phét hién bsi cong tic mirc vuot qua do cao quy
dinh trong thoi gian khong hoat dong, thi qua trinh hoat dong duoc tai khéi dong.

Phuong phéap kiém soét cin trén mang loc theo mt phuong 4n cua sang ché 1a
phuong phép cAp "chit oxy héa gbc brom" va "hop chét cua axit sulfamic" 12 cht diét
nidm (chét kim ham cgn) vao thiét bi loc bang mang 12 hodc phuong phap cap "san
phim phan g cta hop chét cuia brom va chit oxy héa gbc clo" va "hop chét cla axit

sulfamic" 12 chit diét nAm vao thiét bi loc bing mang 12, trong thoi gian khong hoat
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dong cua hé théng loc bang mang 1 trai qua cé thoi gian hoat dong 1an thoi gian khong
hoat dong. Béng cach st dung phuong phap nay, ngudi ta cho la ché phim axit
hypobromo 4n dinh dugc tao ra trong nudc rita ngugc chira chét diét nAm hodc nude
chira chét diét ndm.

Hon nita, phuong phap kiém so4t cin trén mang léc theo mot phuoﬁg an ctia
sang ché 1a phuong phép cip ché phdm axit hypobromo 6n dinh 12 "san phdm phan
mg ctia chit oxy hoa gbc brom va hop chét cla axit sulfamic" 1a chét diét ndm (chét
kim ham cin) vao thiét bi loc bing mang 12 hodc phuong phép cip ché pham axit
hypobromo 4n dinh 13 "san phidm phéan tng cla hop chét cua axit sulfamic v6i san
pham phén tng clia hop chit ciia brom va chét oxy hoa gbc clo" 14 chat diét ndm vao
thiét bi loc b%mg mang 12, trong thoi gian khong hoat dong cia hé théng loc b?mg
mang 1 trai qua ca thoi gian hoat dong 14n thoi gian khong hoat dong.

Cu thé 13, phwong phép kiém soét cin trén mang loc theo mdt phwong an cia
sang ché 1a phuong phép cap, vi dy, "brom", "brom clorua", "axit hypobromo" hodc
"san phdm phan Gng cla natri bromua va axit hypocloro” va "hop chit cua axit
sulfamic" vao thiét bi loc bing mang 12 trong thodi gian khong hoat dong cuia hé théng
loc b%lng mang 1 trdi qua ca thoi gian hoat dong 14n thoi gian khong hoat dong.

Hon nita, phuong phép kiém soat cin trén mang loc theo mot phuong an khéac
ctia sang ché con 1a phuong phap cép ché pham axit hypobromo 6n dinh 13, vi dy, "san
phadm phan Gng cua brom va hop chét cua axit sulfamic", "san phidm phan tmg cla
brom clorua va hop chit clia axit sulfamic" ho3c "san pham phén tmg ctia hgp chét cua
axit sulfamic v6i san phdm phan Gng ctia natri bromua va axit hypocloro" vao thiét bi
loc bang mang 12, trong thoi gian khong hoat dong ctia hé théng loc bing mang 1 trai
qua ca thoi gian hoat dong 14n thoi gian khong hoat dong.

Bing cach sir dung cac phuong phap néu trén, kha nang phan hiy ciia mang loc
ctia thiét bi loc bang mang 12 ¢6 thé giam va mang loc ¢6 thé dugc thanh tring c¢6 hiéu
qua trong thoi gian khong hoat dong cta hé théng loc bing mang 1 trai qua ca thoi
gian hoat dong 14n thoi gian khong hoat dong. Hon nita, thiét bi phu cong kénh dé cip
chét diét nAm dinh ky khong con can duge str dung, nghia 1a hé théng c6 thé duge don

gian hoa.
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Theo phuong phap kiém soét cin trén mang loc theo mdt phwong 4n cua sang
ché, thi "chit oxy hoa gdc brom" hoic "san phim phén Gmg cta hop chét clia brom va
chit oxy héa gbc clo" va "hop chit cia axit sulfamic" c6 thé dugc phun vao hé théng
nude bang bom cip hoa chét hosic bom tuong ty trong thoi gian khong hoat dong cia
hé théng loc bing mang 1 trai qua c4 thdi gian hoat dong 13n thoi gian khong hoat
dong. “Chét oxy héa gbc brom" hogc “san pham phan g ctia hop chét cta brom va
chét oxy hoa gbc clo" va “hgp chét cta axit sulfamic" ¢6 thé duge bd sung riéng r& vao
hé théng nudc hoic cac chét 1ong thuan c6 thé dugc trén véi nhau va sau dé duoc bd
sung vao hé thdng nude.

Hon nita, trong mdt phuong phap vi du khéc, "san pham phan mg ctia chét oxy
hoa gbc brom va hop chit clia axit sulfamic" hodc "san phim phan tmg ciia hop chét
cla axit sulfamic véi san pham phan ting clia hop chét ciia brom va chét oxy hoa gbc
clo" ¢6 thé dugc phun vao hé théng nude bing bom cip hoéa chét hodc bom tuong tu
trong thoi gian khong hoat dong cua hé théng loc bang mang 1 trai qua ca thoi gian
hoat dong 14n thoi gian khong hoat dong.

Theo phuwong phap kiém soat cin trén mang loc theo mot phwong 4n clia sang
ché, thi ty 18 ctia duwong lugng cla “hop chét cua axit sulfamic" so véi duwong lugng
cta “chét oxy hoa gbc brom" hogc “san pham phan g ctia hop chét ctia brom va chét
oxy hoa gbc clo" t5t hon 12 bang 1 hodc 16n hon va t6t hon nita 13 ndm trong khoang tir
it nhat 1 dén khong 16n hon 2. Néu ty 18 ctua duong luong cla “hop chét cta axit
sulfamic" so véi duong luong cua “chat oxy hoa gbc brom" hoic “san phim phan Gng
cta hop chét ctia brom va chét oxy héa gbc clo" nho hon 1, thi c¢6 kha ning 1a kha
nang phan hily mang c6 thé xay ra, trong khi d6 néu ty 18 ndy vuot qué 2, thi doi khi
chi phi san xuét c6 thé ting.

T6t hon 12 ndng dd halogen hitu hiéu tiép xtGic v6i mang loc dugc tinh dudi
dang ndng do clo hitu hiéu twong dwong nim trong khoang tir 0,01 dén 100 mg/1. Néu
néng dd nay nhé hon 0,01 mg/l, thi c6 thé khong thu dugc tac dung kiém soét can tét,
trong khi d6 néu ndng d6 nay 16n hon 100 mg/l, thi c6 kha nang l1a kha ning phéan hiy
clia mang loc hodc sy @n mon cua cac dudng bng cip hoic dudong dng twong tu c6 thé

x4y ra.
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Vi du v& chét oxy hoa gbc brom bao gbém brom (brom 10ng), brom clorua, axit
bromic, bromat mudi va axit hypobromo va chét twong tu.

Trong sb cic chét néu trén, so véi cong thirc ctia "axit hypocloro, hop chét cua
brom va axit sulfamic" va cong thirc ctia "brom clorua va axit sulfamic" va cong thirc
tuong tu, thi cac cong thic sit dung brom nhu "brom va hop chit cua axit sulfamic
( hop chét brom va hop chét cua axit sulfamic)" hodc "san phdm phan tng ctia brom
va hop chit ciia axit sulfamic" ¢6 xu huéng c6 luong trihalometan tao ra thap hon, c6
kha nang phan hiy mang thiAm thiu ngugc (mang RO) va mang twong ty it hon va it bi
rd ri halogen hitu hi¢u vao nudc loc bang mang nhu nudc loc bing mang thim thiu
ngugc (mang RO) va do d6 duoc uu tién lam chét kim ham cin ding cho mang loc
nhu mang thim thiu ngugc (mang RO).

Néi cach khéc, tbt hon 1a phuong phap kiém soat cin trén mang loc theo mot
phuong &n cua sang ché 13 phuwong phép két hop brom va hop chét cua axit sulfamic
(hop chit brom va hop chit cua axit sulfamic) trong nude cip hodc nudc rira chira tién
chét trihalometan dugc cip cho thiét bi loc bang mang chita mang loc. Hon nita, viéc
két hop san pham phan tmg ctia brom va hop chit cta axit sulfamic trong nuéc cip
hodc nudc rira chira tién chét trihalometan duge clp cho thiét bi loc bang mang chira
mang loc ciing dugc uu tién.

Vi dy v& hop chét ctia brom bao gdm natri bromua, kali bromua, liti bromua,
amoni bromua va axit hydrobromic. Trong s6 chung, xét vé chi phi san xuét va chi phi
teong tu, thi natri bromua dugc uu tién.

Vi du v& chit oxy hoa gbc clo bao gdm khi clo, clo dioxit, axit hypocloro hodc
mudi cta nd, axit cloro hoic mudi cia né, axit cloric hoic mudi cia nd, axit pecloric
hodc mubi ciia né va axit isoxyanuric da clo héa hodc mudi ctia n6. Trong s chung, vi
du v& mudi bao gdm mubi kim loai kiém cua axit hypocloro nhu natri hypoclorit va
kali hypoclorit, mudi kim loai kiém thd cua axit hypocloro nhu canxi hypoclorit va
bari hypoclorit, mudi kim loai kiém ciia axit cloro nhu natri clorit va kali clorit, mubi
kim loai ki®m thd cua axit cloro nhu bari clorit, mudi kim loai khac cua axit cloro nhu
niken clorit, mudi kim loai kiém cua axit cloric nhu amoni clorat, natri clorat va kali

clorat va mudi kim loai kiém tho cua axit cloric nhu canxi clorat va bari clorat. Mot
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bét ky trong s cac chit oxy hoa gbc clo nay déu co thé dugc sir dung riéng r& hoic két
hop hai hoac hon hai chét oxy hoa ciing c6 thé dugc st dung. Xét vé kha nang dé xir Iy
va kha nang tuong ty, thi vi€c st dung natri hypoclorit 1am chét oxy hoa gbc clo duge
uu tién.

Hop chét ctia axit sulfamic 1a hop chit dugc biu dién bing cong thirc tong quat
(1) duoc thé hién dudi day.

RoNSOsH (1)

(Trong cong thirc ndy, mdi R doc 13p 1& nguyén t hydro hodc nhém alkyl co s6
cacbon bing 1 dén 8).

Vi du v& hop chit cia axit sulfamic, ngoai axit sulfamic (axit amidosulfuric)
trong d6 hai nhém R du 12 nguyén tir hydro, bao gdbm hop chét cua axit sulfamic
trong d6 mét trong s hai nhém R 13 nguyén tit hydro va nhém con lai 1a nhom alkyl
c6 sb cacbon bang 1 dén 8 nhu axit N-metylsulfamic, axit N-etylsulfamic, axit N-
propylsulfamic, axit N-isopropylsulfamic va axit N-butylsulfamic, hop chét cua axit
sulfamic trong d6 hai nhém R déu 14 nhém alkyl c6 sd cacbon bang 1 dén 8 nhur axit
N,N-dimetylsulfamic, axit N,N-dietylsulfamic, axit N,N-dipropyl sulfamic, axit N,N-
dibutylsulfamic, axit N-metyl-N-etylsulfamic va axit N-metyl-N-propylsulfamic va
hop chit cua axit sulfamic trong d6 mot trong s6 hai nhém R 13 nguyén tr hydro va
nhém con lai nhém 12 aryl c6 sb cacbon bang 6 dén 10 nhu axit N-phenylsulfamic,
cling nhu mudi cia c4c axit néu trén. Vi du v& mudi cua axit sulfamic bao gdm mudi
kim loai kiém nhu mubi natri va mudi kali, mudi kim loai kiém thé nhu mudi canxi,
mudi stronti va mudi bari, mudi kim loai khac nhu mudi mangan, mubi déng, mudi
kém, mudi »Sét, mubi coban va mudi niken, cling nhu mudi amoni va mubi guanidin.
Mot trong sb cac hop chit hodc mubi cia axit sulfamic nay c6 thé dugc st dung ri€éng
r& hodic két hop hai hoic hon hai hop chat hogc mubi ciing c6 thé duoc st dung. V&
ganh niang dbi véi méi truong va loai twong ty, thi viéc sir dung axit sulfamic (axit
amidosulfuric) 1am hop chét ciia axit sulfamic dugc uu tién.

Theo phuong phap kiém so4t cin trén mang loc theo mot phuong 4n ciia sdng
ché, thi t6t hon 1a kiém ciing duoc st dung. Vi du v& kiém bao gdm kiém hydroxit nhu

natri hydroxit va kali hydroxit. DPé dat dugc @6 bén tbt ctia san phém va loai tuong tu &
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nhiét do thip, thi hdn hop cla natri hydroxit va kali hydroxit cling c6 thé dugc sir
dung. Kiém thudng khong duge st dung & dang ran ma & dang dung dich chira nuéc.

Vi du v& mang loc bao gdm mang thdm thau nguoc (mang RO), mang loc nano
(mang NF: mang nanofiltration), mang vi loc (mang MF: mang microfiltration) va
mang siéu loc (mang UF: mang ultrafiltration). Trong s6 chung, thi phuong phap kiém
soat cin trén mang loc theo mdt phuong 4n cua sang ché c6 thé dugc tmg dung dic
biét phu hop cho mang thdm thau nguoc (mang RO). Hon nita, phuong phap kiém soét
can trén mang loc theo mdt phuong 4n cua sang ché con c6 thé dugc stir dung phu hop
v6i mang polyme gbc polyamit hién 12 mang thdm thau nguoc dugc st dung rong rai
nhét. Mang polyme gdc polyamit c¢6 d bén twong db6i thip vai chét oxy hoa va néu clo
tu do hodc clo twong tu tiép xtic lién tuc v6i mang polyme gbc polyamit, thi sy giam rd
rang c6 thé xay ra véi dic tinh ciia mang. Tuy nhién, theo phuong phap kiém soét cin
trén mang loc theo mot phuong an cia sang ché, thi kiéu giam 5 rang nay vé dic tinh
ctia mang gin nhu khong tdn tai, ngay ca ddi v6i mang polyme tir polyamit.

Theo phuong phap kiém soat cin trén mang loc theo mot phuong 4n cia séng
ché, thi trong trudng hop trong d6 thiét bi loc bang mang 1 thiét bi loc RO c6 mang
thdm th4u ngugc (mang RO) 12 mang loc, thi t6t hon 13 d6 pH ciia nudc cip duge clp
cho thiét bi loc RO béng 5,5 hoac cao hon, tdt hon nita 12 6,0 hoic cao hon va con tt
hon nita 13 6,5 hodic cao hon. Néu d pH cia nude cip dugce cip cho thiét bi loc RO
nho hon 5,5, thi d6i khi lugng nudce loc ¢6 thé giam. Hon nita, khong c6 gidi han cu
thé vé gidi han trén cta d¢ pH cua nudc cép duoc cép cho thiét bi loc RO, véi diéu
kién 1a @6 pH khong cao hon d6 pH cua gi6i han trén thong thufmg cua me‘ing thdm
thdu nguoc (mang RO) (vi dy, do pH bing 10) nhung néu su ling dong cin cua cic
thanh phén cting nhu canxi cling dugce xem xét, thi vi€éc van hanh thiét bi loc RO ¢ do
pH bang, vi du, 9,0 hodc thip hon s& dugc wu tién. Khi phuong phép kiém soét cin
trén mang loc theo mt phwong 4n cua sang ché dugc st dung bang cach van hanh
thiét bi loc RO véi do pH cua nude cép duoc cép cho thiét bi dugc thiét dat b%lng 5,5

hodc cao hon, thi kha ndng phén hily mang thdm thau ngugc (mang RO) va sy giam
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chat lwong cta nuée da xir Iy (nude loc) c6 thé duge ngin chin, c6 thé thu duoc tac
dung kiém so4t cin tt va ciing c6 thé bao dam lugng nude loc thoa dang.

Trong céc truong hop trong d6 cin phét trién trong thiét bi loc RO khi d pH
cua nudc cép duoc cép cho thiét bi loc RO b%mg 5,5 hodc cao hon, thi chat phén tan ¢6
thé dugc sir dung vi myc dich kim ham cin két hop véi chét oxy héa gdc brom hoic
ché pham axit hypobromo 6n dinh. Vi du vé chit phan tan bao gbdm axit polyacrylic,
axit polyfnaleic va axit phosphonic. Luogng chit phan tan dugc bd sung vao nudce cip,
vi du, v6i ndng d6 ctia nude dic RO thuong nam trong khoang tir 0,1 dén 1.000 mg/1.

Hon nita, mdt phuong phép kim ham sy xuét hién cia cin ma khong cin sir
dung chét phan tan lién quan dén viéc diéu chinh diéu kién hoat dong cia thiét bi loc
RO nhu ty 1& thu hdi sao cho ndng db silic oxit trong nuée dic RO khong cao hon do
hoa tan va chi s6 Langelier 14 s§ chi béo ctia cin canxi khong 16n hon 0.

Vi du vé ing dung cua thiét bi loc RO bao gdm thiét bi khir mudi cuia nuéc bién
va thu hdi nuéc thai.

Ché pham kim ham cn ding cho mang loc

Mot ché phdm kim him cin ding cho mang loc theo phwong 4n néu trén 1a ché
phim chira "chat oxy héa gbc brom" hodc "san phdm phan @ng cua hop chét ctia brom
va chit oxy hoa gdc clo" va "hop chét clia axit sulfamic" va ciing c6 thé chua kidm.

Hon nita, ché phdm kim him c3n ding cho mang loc theo phuong 4n nay cling
c6 thé 12 ché phdm chtra "san phdm phan tng cua chit oxy héa gbc brom va hop chit
clia axit sulfamic" hodc "san phdm phéan ing cta hop chét cta axit sulfamic véi san
pham phan Gmg ctia hop chit clia brom va chéit oxy hoa gbe clo" va cling c6 thé chua
kiém.

Chét oxy héa gbc brom, hop chit ctia brom, chit oxy hoa gbc clo va hop chit
cua axit sulfamic 1a nhu dugc moé ta & trén.

Tt hon 14 ché phdm kim ham cin dung cho mang loc theo phwong 4n néu trén
1a ché phdm chira brom va hop chit cia axit sulfamic (ché phdm chira hop chét brom
va hop chét cia axit sulfamic) nhu hop chét brom, hop chét cta axit sulfamic, kiém va

nudc hodc ché pham chira sdn pham phéan ing cia brom va hgp chat cua axit sulfamic
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nhu hdn hop cta san phdm phan ng ciia brom va hop chét cua axit sulfamic, kiém va
nuée do ché phdm nay c¢é xu huéng c6 kha ning phan hiy mang thim thiu nguoc
(mang RO) va mang twong ty it hon va it bi 1o ri halogen htu hiéu vao nuéc loc bing
mang nhu nude loc RO.

So v6i chit kim ham can gbe clo két hop nhu axit closulfamic, thi ché phdm
kim hdm c@n dung cho mang loc theo phuong &4n nay cua sang ché c6 xu huéng c6 kha
ning oxi hoa cao hon va kha ndng kim ham cén va tach cén cao hon ding ké va con
gin nhu khong giy ra qué trinh phan hity mang rd rang dugc thdy & cac ché phdm
khac c6 kha nang oxi héda twong ty nhu axit hypocloro. O ndng d6 st dung thong
thuong, cac tac dung nay 1én qué trinh phan hiy mang vé co ban ¢6 thé duge bo qua.
Két qua 13, ché phdm nay 1a chét kim ham cin ly tuéng ding cho mang loc nhu mang
thdm thiu ngugce (mang RO).

| Kh6ng gidng axit hypocloro, ché phdm kim ham cin ding cho mang loc theo
phuong &n cua sang ché c¢6 xu huéng gan nhu khong thim qua mang thim thiu nguoc
(mang RO) va vi vdy gan nhu khong anh huéng dén chét luong nude da xu ly. Hon
nita, do nff)ng do co thé duogc do tai chd theo cach tuong ty axit hypocloro hodc axit
tuong tu, nén viéc kiém soat ndng d6 chinh x4c hon 13 c6 thé thuc hién duoc. Hon
nita, ché phidm kim hdm cin ding cho mang loc theo phuong 4n cua séng ché con
phan I’J’hg vé6i cac tién chét trihalometan dé tao ra cac trihalometan gdc brom nhung céc
gbc nay duoc cho 1a d& bi loai bé bdi mang loc, nghia 1a ndng d6 trihalometan trong
nuée loc sau mang loc ¢6 thé giam dang ké.

Vi dy, do pH cua ché phém cao hon 13,0 va tdt hon 14 cao hon 13,2. Néu do pH
ctia ché phdm bang 13,0 hoic thip hon, thi doi khi halogen hiru hiéu trong ché phdm
¢6 thé khong bén viing.

Tét hon 1a ndng d6 bromat trong ché phdm kim ham cin ding cho mang loc
nho hon 5 mg/kg. Néu ndng d6 bromat trong ché phdm kim ham cin ding cho mang
loc bang 5 mg/kg hodc 16n hon, thi ndng d6 ion bromat trong nuéc loc c6 thé tang.

Phuong phép san xuét ché phim kim ham cin diing cho mang loc
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Ché pham kim ham cin ding cho mang loc theo mét phuong 4n cla sang ché
thu dugce bang cach tron chit oxy hoéa gbc brom va hop chét cua axit sulfamic hoic
bang céach tron san pham phan tng cia hop chét cia brom va chét oxy héa gbc clo va
hop chét ctia axit sulfamic. Kiém ciing c6 thé dugc tron vao ché phim nay.

Tét hon 13 phwong phap san xuét ché phdm kim him cin dung cho mang loc
chita brom va hop chét cua axit sulfamic hogc ché phdm kim hidm cin ding cho mang
loc chtra san phim phan tmg ctia brom va hop chét cua axit sulfamic bao gdm budc bd
sung va cho brom trong mdi truong khi tro phan ing véi dung dich hdn hop chia
nuéc, kiém va hop chit cia axit sulfamic hodc buge bd sung brom, trong mdi trudong
khi tro, vao dung dich hdn hgp chira nuéc, kidm va hop chét cua axit sulfamic. Bing
cach bd sung va thuc hién phan tng trong mdi truong khi tro hodc bang cach bd sung
trong mdi trudng khi tro, ma ndng do ion bromat trong ché phim c6 thé giam va ndng
d6 ion bromat trong nuéc loc nhu nuéce loc RO cling ¢6 thé giam.

Mic du khong cé giéi han cu thé v& loai khi tro duoc st dung, nhung it nhét
mét trong sb nito va argon dugc wu tién trén co s6 trién vong san xuét va co sé tuong
tu va nito dugc uvu tién déc bigt xét vé chi phi san xuét va chi phi trong tu.

T6t hon 12 ndng dd oxy trong binh phan tng khi bd sung brom khong 16n hon
6%, t6t hon nita 12 khong 16n hon 4%, con tét hon nita 1a khong 16n hon 2% va tot
nhét 13 1% hogc nhé hon. Néu ndng do oxy trong binh phan tng trong phan tng véi
brom vugt qui 6%, thi d6i khi lugng axit bromic dugc tao ra trong hé théng phan ng
c6 thé tang.

T6t hon 1a ty 1& brom dugc bd sung khong 16n hon 25 % trong lugng so véi
téng khdi lugng ché pham va t5t hon nita 12 bing it nhat 1 % trong lugng nhung khong
16n hon 20 % trong lwong. Néu ty 1€ brom dugce bd sung vuot qua 25 % trong lugng so
v6i tdng khéi lugng ché phdm, thi d6i khi luong axit bromic dugc tao ra trong hé
théng phan tng c6 thé tang. Néu ty 1€ ndy nho hon 1 % trong luong, thi kha nang
thanh trung c6 thé kém.

Tt hon 13 nhiét d0 phan tng khi bd sung brom dugc kiém soat nim trong

khoang tir it nhét 0°C dén khong 16n hon 25°C va xét v& chi phi san xuét va chi phi
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tuong ty, thi tbt hon nita 14 dugc kiém soat ndm trong khoang tir it nhat 0°C dén khong
16n hon 15°C. Néu nhiét d6 phan tng khi b sung brom vuot qua 25°C, thi doi khi
luong axit bromic dugc tao ra trong hé théng phan tng c6 thé tang, trong khi d6 néu
nhiét do nay nho hon 0°C, thi hé théng phan tng c6 thé déng bang.

Vi du thyc hién sang ché |

Du6i day sang ché s& duoc mo ta chi tiét hon biang cach st dung cac vi du va vi
du so sanh nhung sang ché khong bi gi6i han & céc vi du nay.

Tac dung cua chét kim ham cin 1én ndng do trihalometan trong nudce loc va dic
tinh ciia mang thim thau nguge (mang RO) dugce so sanh cho truong hop trong d6 ché
phim axit hypobromo 6n dinh 13 "san phim phan Gmg ciia chit oxy hoa gdc brom va
hop chit cta axit sulfamic" dugc sit dung lam chét kim ham cin (vi du 1), truong hop
trong d6 ché pham axit hypobromo 6n dinh 13 "san phidm phan tng cta hop chit cia
axit sulfamic v6i san phidm phan g ctia hop chét cuia brom va chit oxy hoéa gbc clo”
duge sit dung 1am chét kim ham cin (vi du 2), truong hop trong d6 "chit oxy hoa gbc
brom" dugc st dung 1am chit kim ham cin (vi du 3) va truong hgp trong d6 axit
hypocloro dugc str dung lam chit kim ham cin tiéu biéu (vi du so sanh 1).

Diéu ché ché pham 1

Brom 16ng: 16,9 % trong lugng, axit sulfamic: 10,7 % trong luong, natri
hydroxit: 12,9 % trong lugng, kali hydroxit: 3,94 % trong lugng va nudec: 1a phan con
lai dugc tron v6i nhau trong moi trudng khi nito dé diéu ché ché phém 1. Do pH cua
ché phim 1 bang 14 va ndng d6 halogen hiru hidu (néng d6 clo hitu hi€u twong duong)
bang 7,5 % trong luong. Phéin mo ta chi tiét phuong phap diéu ché ché phim 1 dugc
trinh bay dudi day.

Binh bén ¢6 c6 thé tich 2 1it ma khi nito duge phun lién tuc vao d6 véi luu
luong duge kidm soat bing b didu khién lvu lugng sao cho ndéng dd oxy trong binh
phéan Umg dugc duy tri ¢ ndng 46 1% dugc nap 1.436 g nude va 361 g natri hydroxit va
sau khi tron, thi 300 g axit sulfamic dugc bb sung va tron va sau d6 vé6i binh duge lam
méat dé duy tri nhiét do ctia dung dich phéan tng nam trong khoang tir 0 dén 15°C, thi

473 g brom long dugc bd sung va sau d6 230 g dung dich kali hydroxit 48% dugc b
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sung, vi vay thu dugc ché phém dich 1 chtra 10,7 % trong lugng axit sulfamic va 16,9
% trong lwong brom so véi tong khéi lugng ché phdm va c6 ty 1§ ciia duong lugng axit
sulfamic so v&i dwong lugng brom bang 1,04. Viéc do dd pH cla dung dich da didu
ché bang cach st dung phwong phap dién cyc thiy tinh cho gié tri bang 14. Viéc do
ham luong brom cia dung dich di didu ché bing cach st dung phwong phép trong d6
brom dugc thé bang iot bing cach st dung kali iodua va sau d6 su chuén d6 oxy hoa-
khtt dugce thuc hién bing cach st dung natri tiosulfat cho gi4 tri bang 16,9% bing
100,0% ham luong theo 1y thuyét (16,9%). Hon nita, ndng dd oxy trong binh phan tng
trong phan Gng véi brom dugc do bang cach st dung "méy gidm sat oxy JKO-02
LJDII" san xuét boi Jikco Ltd. Nong d§ bromat nho hon 5 mg/kg.

Diéu ché ché phim 2

Natri bromua: 11 % trong luong, dung dich natri hypoclorit chtra nugc 12%: 50
% trong luong, natri sulfamat: 14 % trong lugng, natri hydroxit: 8 % trong luong va
nudc: la phén con lai dwgc tron véi nhau dé didu ché ché phém 2. Bg pH cua ché
phim 2 bang 14 va ndng do halogen hitu hiéu (ndng d6 clo hitu hiéu twong duong)
bing 6 % trong luong. Phan mo ta chi tiét hon phuwong phap diéu ché ché phim 2 dugc
trinh bay dudi day.

Binh phan Gng dugc nap 17 g nudce, 11 g natri bromua dugc bd sung va hoa tan
bing cach khudy, 50 g dung dich natri hypoclorit chita nugc 12% dugce bd sung va
tron, sau d6 14 g natri sulfamat dugc bd sung va hoa tan bang cach khudy va sau d6 8
g natri hydroxit dugc bd sung va hoa tan bang cach khudy dé thu duoc ché pham dich
2.

Két qua do lugng axit cloric trong ché phim bang cach st dung phuong phép
sic ky ion theo phuong phap dugc quy dinh trong “JWWA K 120 (2008) - Natri
hypoclorit dung cho ngudn nude" cho biét 13 luong axit cloric nhé hon trong ché pham
1 (nh6 hon 50 mg/kg) so véi trong ché phdm 2 (1.100 mg/kg).

Ché phim 3 '
Dung dich natri hypobromit chira nuéc 9 % trong lugng (Kanto Chemical Co.,

Inc., Cica grade 1) dugc sir dung lam ché phdm 3.
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Ché pham 4

Dung dich natri hypoclorit chira nuéc 12 % trong lugng duge sir dung 1am ché
phém 4.
Vidul dén vi du 3, vi du so sanh 1, vi du tham chiéu 1 va vi du tham chiéu 2

Trong diéu kién dugc md ta dudi day, timg ché phim 1 dén ché phdm 4 duoc
bd sung vao nuéc thd dung cho thiét bi loc bing mang thim thiu nguoc va tong ndng
do trihalometan trong nudc cip cho mang loc va nuée loc bang mang loc va ty 1¢ loai
bé cua téng trihalometan bing mang thAm thiu nguoc (mang RO) dugce so séanh. Trong
vi du 1 dén vi du 3 va vi du so sdnh 1, thi nu6c md phong dugc md ta dudi ddy sé
duoc st dung, trong khi d6 trong vi du tham chiéu 1 va vi du tham chiéu 2 thi nuéc
tinh khiét dugc st dung.
Didu kién thir nghiém

- Thiét bi thtr nghiém: thiét bi thir nghiém kiéu mang phing

- Mang loc: mang thim thiu ngugc tir polyme gbc polyamit ES15, san xuét boi
Nitto Denko Corporation

- Ap suét 1am viéc: 0,75 MPa

- Nuée tho: nuée md phong c6 thé tao trihalometan bing 0,01 mg/1 (dugc diéu
ché bang cach bd sung 8,9 mg/l axit humic (san xuit bdi Wako Pure Chemical
Industries, Ltd.) 1a tién chét trihalometan vao nu6c tinh khiét, TOC: 5 mg/1) hodc nuéc
tinh khiét

- Chét phan tmg: timg ché phim 1 dén ché phdm 4 dugc bd sung véi lugng di
dé tao ra ndbng d6 halogen hitu hiéu (ndng @6 clo hitu hidu twong duong) bang 3 mg/l

- b6 pH cia nudc thd: duge diéu chinh sao cho dd pH ciia nuéc thir nghiém sau
khi bd sung chét phan ting bang 8

- Nhiét d9 thr nghiém: 25°C

- Phuong phép do thé tao trihalometan: du lugng natri hypoclorit dugc bd sung
vao mau sao cho phan g tiép theo trong diéu kién bao gbm d6 pH bang 7,0, nhiét do
bang 20°C va thoi gian phan Ung bang 24 gio, thi ndng dd clo ty do du sau 24 gidy

bang 1 dén 2 mg/l va sau d6 lugng trihalometan tao ra dugc do va xac dinh bang cach
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phan tich ddng thdi bing phwong phép sic ky khi khdi phd biy-thanh loc. Thiét bi
"Tekmar Stratum" san xuét bdi Teledyne Tekmar Inc. dugc st dung lam thiét bi suc
khi-bay lai, thiét bi "7890" san xuit boi Agilent Technologies, Inc. dugc st dung 1am
may sic ky khi va thiét bi "5975C" san xuit béi Agilent Technologies, Inc. dugc st
dung 1am khéi phd ké.

- Phuong phép do ndng d6 halogen hitu hiéu 13 phuwong phap DPD sir dung
dung cu do clo du (DR-4000, san xuit béi Hach Company).

Phuong phap danh gia
Tong néng dd trihalometan trong nudce cép RO va nuéc loc RO va ty 1€ loai bd cia
tdng trihalometan bing mang thim thdu ngugc (mang RO)

Cac mau dugc didu ché bang cach bd sung ché phim 1 dén ché phim 4 vao
nude mod phéng hodc nude tinh khiét véi cac luong dugce thé hién trong bang 1 va sau
d6 diéu chinh d6 pH dén 8 va ting miu duoc didu chinh dén nhiét d6 nudc bang 25°C
va duogc tudn hoan qua thiét bi loc RO. Sau 4 gio, tong ndng do trihalometan (mg/1)
trong nude cip RO va nude loc RO duoc do. Dua vao cac gid tri ndy cia tong ndng do
trihalometan (mg/1) trong nuéc cap RO va nude loc RO, thi ty 18 loai bo (%) cia tong
trihalometan bang mang thim thiu nguoc (mang RO) s& duoc xac dinh. Két qua duoc
thé hién trong bang 1. Trong ban md ta nay, thuét ngit "tong trihalometan" dé chi hdn
hgp cua bdn hop chit, cu thé 1a clorofom, bromclometan, dibromclometan va
bromofom.

Tbng ndng do trihalometan dwoc do bing cach phan tich dong thoi bang
phuong phap séc ky khi khéi phd biy-thanh loc theo phuong phéap duge quy dinh boi
Bo trudng Bo y té, lao dong va phiic loi (Théng béo sb 261 cia B truéng Bo y té, lao
dong va phuc 1¢i, ndam 2003) dua vao cac quy dinh cua phép luat cAp bd lién quan dén

cac tiéu chuan chat lugng nuéec.
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Bang 1
Tong ndng do trihalometan
] ] (mg/1) Ty 1€ loaivbé
Chat phan | Nudc thir | Nude cp RO | Nude loc RO (%) cua tong
ung nghiém | (sau khi bo (saukhibo | trihalometan
sung chat sung chat | bang mang RO
phén Gng) phén {ing)
Vidul |Chéphim1|NOSmO| 099 <0,001 >95
phdng
Vidu2 |Chéphém2|NUoCmO|  g04) <0,001 >95
phéng
Vidu3 |Chéphim3|NUOCMOl (036 <0,001 >95
phéng
Vidu £ 1A Nudc mo
<o sénh 1 Ch¢ pham 4 phong 0,005 0,002 60
Vide, | Nude
thamlch1eu Ché pham 1 tinh khit <0,001 <0,001 -
Vidy It L4z Nudce
thamzchleu Ch¢ pham 4 tinh khi&t <0,001 <0,001 -

Theo cach nay, so v6i vi du so sanh 1, thi trong vi du 1 dén vi du 3 ham luong
trihalometan trong nudc loc c¢6 thé gidm, trong khi van tao ra tic dung kiém soat can
tdt. Trong trudng hop cla vi du tham chiu 1 va vi du tham chiéu 2 trong d6 nuéc tinh
khiét duge st dung 1am nuée thé, thi gdn nhur khong tao ra trihalometan.

Thir nghiém so sanh tac dung 1én ty 1€ loai bo cila mang thdm thiu nguoc (mang RO),
tac dung 1én nudc loc, kha nang oxi héa

Truong hop trong do chét oxy hoa gbc brom hodc san phdm phan tmg ciia hop
chét ctia brom va chit oxy hoa gbc clo va hop chét cua axit sulfamic dugc sit dung va
truong hop trong do chit kim ham c@n tiéu biéu nhu axit hypocloro hoic axit
hypobromo dugc st dung dugc so sanh v& tac dung 1én ty 18 loai bo cia mang thAm
thdu ngugc (mang RO), tac dung 1én nudce loc, kha nang oxi hoa va kha nang thanh
trung.

Ting ché pham 1, ché phdm 2 va ché phim 4 dén ché phim 7 dugc bd sung vao
nudc thd dung cho thiét bi loc bing mang thdm thiu nguoc trong diéu kién dugc mo ta
dudi day va tac dung 1én ty 1€ loai b6 ciia mang thAm thiu nguoc (mang RO), tac dung

1én nudc loc va kha ning oxi héa dugc so sanh.
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Ché phim 5

Timg thanh phéan ciia ché phim 2 dugc bd sung riéng r& vao nude.
Ché phim 6

Ché phém 6 chira brom clorua, natri sulfamat va natri hydroxit dugc st dung.
D6 pH cua ché phim 6 bing 14 va ndng d6 halogen hitu hiéu (ndng do clo hiru hiéu
tuong duong) bing 7 % trong lugng.

Ché phdm 7

Natri bromua: 15 % trong lugng va dung dich natri hypoclorit chira nuéc 12%:
42,4 % trong luong du:qc b sung riéng 1& vao nudc.

Diéu kién thir nghi¢m

- Thiét bi thir nghiém: thiét bi thir nghiém kiéu mang phing

- Mang loc: mang thim thau nguoc tir polyme gbc polyamit ES20, san xuét béi
Nitto Denko Corporation

- Ap suét 1am viéc: 0,75 MPa

- Nuéc thd: nuée giéng Sagamihara (46 pH: 7,2, do dan dién: 240 pS/cm, ndng
dd ion bromua: nho hon 1,0 mg/l)

- Chét phan tmg: timg ché phdm 1, ché phim 2 va ché pham 4 dén ché phim 7
duoc bd sung v6i luogng da dé tao ra néng do halogen hitu hiéu (néng dd clo hitu hiéu
tuong duong) bang 10 mg/1.

Phuong phép danh gia

- T4c dung 1én ty 1¢ loai bé ciia mang thim thau ngugce (mang RO): ty 18 loai bd
theo d6 dan dién (%) sau 30 ngéy hoat dong

(100 - [d6 dan dién cua nude loc/dd din dién cia nude cap] x 100)

- Téac dung 1én nuéc loc: ndng dd halogen hitu hiéu (ndng do clo hitu hiéu
twong duong, mg/l) trong nude loc mot gid sau khi bd sung chét phan tmg duge do
bang phuong phap DPD c¢é st dung dung cu do clo du (DR-4000, san xuit bsi Hach
Company)
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- Kha ning oxi hoa: thé oxy hoa-khir (oxidation-reduction potential: ORP) cta
nude cip sau mot gidr dugc do bang cach st dung thiét bj do thé oxy hoa-khir (may do
ORP RM-20P, san xuét bdi DKK-TOA Corporation)

Thir nghiém so sanh kha ning thanh tring

Trong diéu kién duge mo ta duéi day, ting ché phdm 1, ché phdm 2 va ché
phim 4 dén ché phim 7 duoc bd sung vio nuéc mod phéng va kha nang thanh tring
duoc so sanh.

Piéu kién thtr nghiém

- Nudce: nuée md phong dugc didu ché bing cach bd sung nudc canh thit chun
vao nuée giéng Sagamihara dé didu chinh sb luong vi khun chung dén 10° CFU/ml

- Chét phan tng: ting ché phim 1, ché phdm 2 va ché phdm 4 dén ché pham 7
dugc bd sung voi luong di @ tao ra ndng d6 halogen hiru higu (ndng dd clo hitu hiéu
tuong duong) bang 1 mg/l (phuong phép do ndng d6 halogen hitu hiéu 1a phuong phap
DPD str dung dung cu do clo du (DR-4000, san xuét bdi Hach Company))

Phuong phap danh gia

24 gi¢ sau khi bd sung chét phan Gng, sb luong vi khudn chung dugc do bang
cich st dung bd dung cu x4c dinh tbng sb vi khuén (Bo kiém tra sinh hoc TTC, san
xuét béi San-Ai Oil Co., Ltd.).

Két qua thir nghiém dugc thé hién trong bang 2.

Bang 2
;1"51 1€ l‘oai bd hgoége%l i%u T(Z){lg sb vi
bglai rglgr;lgg ;{yO hiéu trong ((IDI?/P) khuar;izau 24
hoat dong) (%) n“"z‘l’nlg/‘i)RO (CFU/ml)
Ché pham 1 99 <0,01 650 <103
Ché pham 2 92 0,5 620 <102
Ché pham 5 90 1,0 660 <103
Ché phim 6 97 0,2 630 <10°
Ché pham 4 71 55 790 <103
Ché pham 7 70 2,0 800 <103
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Ché phém 1, ché phim 2, ché phém 5 va ché phdm 6 duy tri dugc ty 1& loai bd
cao cua mang thdm thiu ngugc (mang RO) ¢ ndng do halogen hitu hiéu thip (ndng
do clo hiru hiéu twong duong) trong nude loc va cd kha ndng oxi hoéa va kha ning
thanh triung rat tét. Trong s§ pham 1, ché phim 2, ché phdm 5 va ché phim 6, thi ché
pham 1 duy tri dugc ty 1€ loai bd cao nhét ctia mang thim thdu ngugc (mang RO) va
ciing ¢6 ndng do halogen hitu hidu (ndng dd clo hitu hidu twong duong) thip nhét
trong nudec loc.

Ché phim 4 c6 kha ning oxi héa va kha ning thanh tring cao nhung ty 1& loai
b6 ciia mang thim thau ngugc (mang RO) lai gidm va ndng d6 halogen hitu hiéu (ndng
d6 clo hitu hiéu twong duong) trong nudc loc cling cao. Ché phim 7 c6 kha ning oxi
héa va kha nidng thanh trung cao nhung ndng d6 halogen hitu hiéu (ndng dd clo hiru
hiéu trong duong) trong nudce loc lai hoi cao.

Thir nghiém so sanh ndng d9 ion bromat trong nude loc

Nong d6 ion bromat trong nuée loc dugce so sanh cho cac trudng hop trong d6
viéc suc khi nito hodc dugc thuc hién hodc khong dugce thuc hién khi diéu ché ché
pham.

Diéu ché ché phim 1'

Theo cach twong ti ché phdm 1, brom 1éng: 17 % trong lugng, axit sulfamic:
10,7 % trong luong, natri hydroxit: 12,9 % trong luwong, kali hydroxit: 3,95% va nudc:
la phén con lai duoc trdn véi nhau trong moi trudong khi nito dé didu ché ché phém 1'.
Do pH cta ché phdm 1' bang 14, ndng d halogen hitu hiéu (ndéng do clo hitu hiéu
trong dwong) bang 7,5 % trong luong va ndng d6 bromat nho hon 5 mg/kg.

Diéu ché ché pham 8

Khéng can thuc hién suc khi nito, brom 1éng: 17 % trong lugng, axit sulfamic:
10,7 % trong luong, natri hydroxit: 12,9 % trong lugng, kali hydroxit: 3,95% va nude:
12 phan con lai dugc tron v6i nhau trong diéu kién khi quyén binh thuong dé didu ché
ché phim 8. 6 pH ctia ché phdm 8 bang 14, ndng d9 halogen hitu hiéu (ndng do clo
hitu hidu tuong dwong) bing 7,4 % trong lugng va ndng do bromat bang 63 mg/kg.

Piéu kién thtr nghiém
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- Thiét bi thir nghiém: thiét bi thir nghiém kiéu mang phing

- Mang loc: mang thim thau nguoc tir polyme gbc polyamit ES20, sin xuét bai
Nitto Denko Corporation

- Ap suét 1am viéc: 0,75 MPa

- Nuéce thd: nu6e giéng Sagamihara (d6 pH: 7,2, do dan dién: 240 pS/cm)

- Chét phan tng: timg ché phim 1’ va ché pham 8 dugc bd sung véi lugng di
dé tao ra ndng dd halogen hitu hidu (ndng do clo hiru hiéu twong duong) béng 50 mg/1
Phuong phap danh gia

Nong dd ion bromat trong nuéc loc duge do bang cach st dung phuong phép
hép thu sau cdt clia phép sdc ky ion.

Két qua thir nghiém dugc thé hién trong bang 3.

Bang 3
Trong nuéc cap Trong nudc loc
(ng/h) (ng/h
Ché pham 1' <1 <1
Ché phdm 8 42 1

Trong ché pham 1', ndng d6 ion bromat trong ca nudc cép 13n nuéc loc déu nhé
hon 1 pg/l. Trong ché pham 8, ndng d6 ion bromat trong ca nude cip 1an nuée loc déu
cao hon gié tri tuong tng cua ché phim 1'.

Tiép theo, truong hop trong d6 ché phim axit hypobromo 6n dinh 13 "sin pham
phén Gng cua chét oxy hoa gdc brom va hop chit ctia axit sulfamic" duge st dung 1am
chit kim ham cin (vi du 4), truong hop trong d6 "chit oxy hoa gbc brom" dugc sir
dung 1am chit kim ham cin (vi du 5), trudng hop trong d6 axit hypocloro dugc st
dung 1am chét kim ham cgn tiéu biéu (vi du so sanh 2) va trudng hop trong d6 axit
hypocloro 6n dinh ché phim 13 "san phdm phan tmg ciia axit hypocloro va hgp chét
ciia axit sulfamic" dugc st dung 1am chit kim ham cgn (vi du so sanh 3) dugc so sanh
vé ndng dd trihalometan trong nuGe da xir Iy va tac dung lén déc tinh thanh tring.

Ché phim 9
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Dung dich natri hypoclorit chira nuéc 12%: 50 % trong lugng, axit sulfamic: 10
% trong lugng, natri hydroxit: 8 % trong lugng va nudc: 1a ph?m con lai duoc tron véi
nhau dé didu ché ché phdm 9. 6 pH cua ché phim 9 bang 14 va ndng d6 halogen hitu
hiéu (ndng dd clo hitu hiéu twong duong) bang 6 % trong luong.

Vidu 4 vavidu3, viduso sanh 2 va vi du so sanh 3

Trong diéu kién dugc md ta duéi day, ting ché phém 1, ché phém 3 va ché
phim 4 duge bd sung vao nudce thd va tdng ndng d6 trihalometan trong nudc da xir ly
dugc so sanh. Nudc mo phong duge md ta dudi day duoc sit dung lam nudce tho.

Diéu kién thir nghiém

- Nuée thd: nude md phéng (duge didu ché bang cach bd sung vao nudc tinh
khiét 8,9 mg/1 axit humic (sin xuét bdi Wako Pure Chemical Industries, Ltd.) 1a tién
chét trihalometan va natri bromua (san xuit boi Kanto Chemical Co., Inc., loai dic
biét) 1a ngudn ion bromua véi lugng du dé tao ra ndng do6 bang 0,1 dén 300 mg/1)

- Chét phan tmg: timg ché pham 1, ché phim 3 va ché phdm 4 duoc bd sung véi
luong du dé tao ra ndng do halogen hitu hiéu (ndng do clo hiru hiéu twong duong)
bang 3 mg/l

- B9 pH ctia nude thod: dugce diéu chinh sao cho d6 pH clia nu6c thir nghiém sau
khi bd sung chit phan (mg bing 8

- Nhiét do thr nghi¢m: 25°C

- Phuong phap do ndéng dd halogen hitu hiéu la phuong phép DPD st dung
dung cu do clo du (DR-4000, san xuét bdi Hach Company).

Phuong phap danh gia
Tbng ndng dd trihalometan trong nudc da xt Ly

Céc mAu duogc didu ché bing cach bd sung ché phim 1, ché phim 3 va ché
phadm 4 vio nuéc md phéng va sau d6 didu chinh d6 pH dén 8 va tirng mau dugc diéu
chinh dén nhiét d6 nuéc bang 25°C va sau d6 dugce khudy trong khoang thdi gian 4
gio. Sau khi khudy trong khoang thdi gian 4 gio, tong ndéng do trihalometan (mg/1)

trong nudc da xir ly dugce do. Két qua dugc thé hién trén Fig.2. Trong ban md ta nay,
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thuat ngit "tdng trihalometan" chi hdn hop ctia bdn hop chit, cu thé 1a clorofom,
bromclometan, dibromclometan va bromofom.

Téng ndng do trihalometan dwgc do bang cach phan tich dong thoi bang
phuong phép séc ky khi khdi phd bay-thanh loc theo phuong phép dugc quy dinh bdi
Bo trudng Bo y té, lao dong va phuc loi (Thong béo sb 261 cia Bo truong Bo y té, lao
dong va phiic lgi, nim 2003) dwa vao cac quy dinh ctia phéap luat cAp bo lién quan dén
céc tidu chudn chét lugng nuée.

Thir nghi€ém so sanh kha néng thanh trung

Trong diéu kién duoc md ta dudi déy, tirng ché phdm 1 va ché pham 9 duoc bd
sung vao nudc md phong va kha nang thanh tring dwoc so sanh.
Diéu kién thir nghiém

- Nudc: nuée md phong duge didu ché bing cach bd sung nudce canh thit chudn
vao nuéc giéng Sagamihara dé didu chinh s6 lwong vi khuin chung dén 10° CFU/ml

- Chét phéan tng: timg ché phdm 1 va ché phim 9 duoc bd sung v&i luong du dé
tao ra ndng do halogen hitu hiéu (ndng do clo hitu hiéu trong duong) bing 1 mg/l
(phwong phép do ndng d6 halogen hitu hiéu 1a phuong phép DPD str dung dung cu do
clo du (DR-4000, san xuit bdi Hach Company))

Phuong phap dénh gia

24 gid sau khi bd sung chit phan tng, sb lwong vi khuin chung duoc do bing
cach st dung bd dung cu x4c dinh téng s6 vi khudn Bo kiém tra sinh hoc TTC, san
xuét boi San-Ai Oil Co., Ltd.).

Két qua thir nghiém dugc thé hién trong bang 4.

Bang 4
Téng sb vi khuan Téng sb vi khudn sau
ban dau 24 gio
(CFU/ml) (CFU/ml)

‘Vidu4 5 3

(Ché phm 1) 10 <10
Vi du so sénh 3 5 4

(Ché phém 9) 10 10
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Theo céch nay, so véi vi du so sanh 2 va vi du so sanh 3, thi trong vi du 4 va vi
du 5, qua trinh tao ra cén trong nudc chtra tién chét trihalometan va ion bromua c6 thé
dugc ngin chin tét hon va qua trinh tao ra trihalometan c6 thé dugc kiém soat d& dang.
Su thay dbi theo thoi gian ctia ndng d6 halogen hitu hiéu trong nuéc chira tién chét
trihalometan
Diéu ché ché phim 2'

Dua vao ham lugng duoc boc 16 trong JP H11-506139 A, ché pham duoc diéu
ché bing cach sir dung quy trinh dudi day. Po pH ctia ché pham 2' bang 14, ndng dd
halogen hitu hiéu (ndng do clo hitu hiéu twong duong) bing 5 % trong lwong va ndng
dd bromat bang 15 mg/kg.

(1) Trude tién, 41,7 g dung dich natri hypoclorit chtta nuéc 12% dugc bd sung
vao 27,0 g dung dich natri bromua chita nugc tinh khiét 40 % trong luong.

(2) Dung dich 6n dinh dugc didu ché tir 56,0 g nuéc tinh khiét, 26,0 g axit
sulfamic va 18,0 g natri hydroxit.

(3) Cuéi cing, 31,3 g dung dich én dinh theo diém (2) dugc bd sung trong khi
khudy vao dung dich theo diém (1) dé thu dugc ché pham dich 2'.

Vidu 6, vi du so sanh 4

Trong diéu kién dugc thé hién trong bang 5, ché phdm 1, ché phdm 2' hoic ché
phim 4 dugc bd sung vao nudc bién md phéng A co thé tao trihalometan bang 0,11
mg/l (duge didu ché biang cach bd sung 8,9 mg/l axit humic (san xuét béi Wako Pure
Chemical Industries, Ltd.) 1a tién chét trihalometan vao nudc bién nhan tao, TOC: 5
mg/1) hoic nudc bién mb phéong B cb thé tao trihalometan bang 0,04 mg/l (dugc diéu
ché bing cach bd sung 8,9 mg/l axit humic (san xuit bdéi Wako Pure Chemical
Industries, Ltd.) 1a tién chét trihalometan vao nuéc bién nhan tao, TOC: 5 mg/l) hodc
nuéc md phong C c6 thé tao trihalometan bing 0,01 mg/l (dugc didu ché bang cach bd
sung 8,9 mg/l axit humic (san xuit bsi Wako Pure Chemical Industries, Ltd.) 1a tién
chét trihalometan vao nuée tinh khiét, TOC: 5 mg/l), véi lugng du dé tao ra néng do
halogen hitu hi¢u 10 mg/l duéi dang Cl> hodc 5 mg/l duéi dang Cl. Bing cach sir

dung dung dich natri hydroxit chira nuéc hodc dung dich axit sulfuric chira nuéc, thi
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d6 pH cuia dung dich thir nghiém dugc diéu chinh dén 8,4 va sau d6 dung dich dugc dé
yén trong diéu kién tdi & nhiét do trong phong (25°C) trong khi sy thay dbi cua tdng
ndng dd halogen dugc do theo thoi gian. Két qua duoc thé hién trong bang 5. Nudc
bién md phéng A va nudc bién mod phong B dugce didu ché bang cach st dung nuéc
bién nhan tao (Aquamarine (nhin hiéu di ding ky), san xuit boi Yashima Pure
Chemicals Co., Ltd.) bing cach hoa tan cic thanh phin khac nhau trong nuéc tinh
khiét dé thuv duoc cac ché phém dugc thé hién trong bang 6. Thé tao trihalometan dugc
do bang cach sir dung phuong phap giéng phwrong phép duge md ta trong vi du 1.

Téng ndng d6 halogen (ndng dod clo hitu hiéu twong duong) dugc do theo quy
trinh dugc mo ta dudi day.

Nong d6 halogen hitu hi¢u 13 gia tri (mg/l duéi dang Clp) thu duoc bang cach
pha lodng miu va sau d6 tién hanh do bang phuong phép do clo hitu hiéu (cu thé 13,
phuong phap DPD (dietyl-p-phenylendiamin)) st dung may phén tich chét lugng nude
da ning DR/4000 san xuit bdi Hach Company (trong trudng hop cla tbng ndng do
halogen, thi két qua do 1a “tdng clo"). Tbng ndng d6 halogen dugc néu & ddy dugc coi
1a gi4 tri thu dugc bang cach do c6 sit dung phuong phép do clo hitu hi¢u (phwong
phap DPD). Hon nita, ndng d6 brom hitu hiéu (mg/l duéi dang Clo) dugc goi 14 ndng
d6 halogen hiru hi€u tuong duong clo cé thé dugc tinh tir ndng dd clo hitu hidu va
dugc tinh dudi dang gia tri do duge cua phuong phép do clo hitu hi¢u (phuwong phép
DPD) nhén véi 2,25 (159,8 (g/mol) / 70,9 (g/mol)) (trong d6 phén tir lugng cua clo
duoc coi 1a 70,9 (g/mol) va phan tr lwong cia brom duge coi la 159,8 (g/mol)).

Bang 5

. , , . Viduso | Viduso | Viduso
Vidu6-1|Vidu 6-2|Vidu6-3|Vidu6-4 sénh 4-1 | sanh 4-2 | sanh 4-3

Chét phan|Ché phim|Ché pham|Ché phim|Ché phim|Ché pham|Ché pham|Ché pham

ung dugc 1 1 1 2' 4 4 4
bd sung
Nude Nuéc |Nudcmd| Nude Nudce Nuéc |Nudc mo
Nuéc | biénmd | bién md | phong C | bién md | bién mé | bién mo | phong C
phéng A | phédng B phong A | phéng A | phéng B

Tong Téng Téng Tong Tong Tong Téng
halogen | halogen | halogen | halogen | halogen | halogen | halogen
[mg/l] | [mg/l] | [mg/ll] | [mg/l] | [mg/l] | [mgl] | [mgl]
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Ban dau 10,0 5,0 10,0 10,0 10,0 5,0 10,0
Sau 1 8,6 3,8 8,5 8,1 6,5 3,2 8,3
ngay
Sau 3 8,2 3.4 8,3 7,3 3,2 2,0 7,2
ngay
Sau 7 7,5 3.1 7,7 6,7 0,8 0,4 6,6
ngay

Bang 6

| Thanh phan Nude biénmbé | Nudc bién md
phéng A phéng B
Magie clorua hexahydrat 222,23 16,988
Canxi clorua dihydrat 30,70 2,347
Stronti clorua hexahydrat 0,85 0,065
<. Kali clorua 13,89 1,062
Luo‘ng: ot Natri hydro cacbonat 4,02 0,307

thanh phan chtra )

trong 20 1 muéc Kah.brom.ua 2,01 0,154

bién mo phong Axit boric 0,54 0,041

Natri florua 0,06 0,005
Le] Natri clorua 490,68 37,509
Natri sulfat (khan) 81,88 6,259
Axit humic 0,18 0,18
Nuée tinh khiét phan con lai phén con lai
Nong d6 ion bromua [mg/1] 67,5 5,2

Dua vao két qua so sanh cac vi du va vi du so sanh trong bang 5, rd rang 14 so
v6i ché phim 4, thi ché phdm 1 va ché pham 2' ¢6 thé duy tri dugc ndng do halogen du
cao trong mot khoang thdi gian dai, c6 nghia 1a mang loc ¢6 thé dugc thanh tring c6
hiéu qua ngay ca khi thiét bi loc bing mang dimg hoat dong trong mot thoi gian dai.
Dua vao két qua so sanh vi du so sanh 4-1, vi du so sanh 4-2 va vi du so sanh 4-3, thi
nguoi ta cho 1a nguyén nhén ty 1€ gidm cua tdng ndng d6 halogen trong nudc bién md
phoéng A va nuéc bién md phong B lai 16n hon trong nuéc md phéng C 1a do axit
hypocloro da phan Gng véi ion bromua trong nudc bién mé phéng gay ra su thay ddi
cho axit hypobromo kém 6n dinh hon. Mit khac, két qua so sanh vi du 6-1, vi du 6-2

va vi du 6-4 cho thiy, so v6i ché phdm 4, thi sy giam cta ndng d6 halogen ciing dugc
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ngan chin trong nude bién mod phong d6i v6i ché phdm axit hypobromo 6n dinh 1a ché
phidm 1 va ché phim 2°. Ngudi ta cho 13 nguyén nhan ciia sy quan sét ndy khong chi
do ché phim axit hypobromo én dinh c6 d9 6n dinh rat tot so véi axit hypocloro hoic
axit hypobromo, ma con do mdt phan ché pham axit hypobromo 6n dinh phan tng véi
ion clorua trong nugc bién nhén tao dé tao ra clo két hop rat 6n dinh.
Tac dung lén ty 1¢ loai bé cia mang thdm thiu ngugc (mang RO) va lugng nudc loc
sau su bao quan bing cach nhing chim trong chét diét ndm dung dich
Vidu7

Mang loc dugc bdo quan trong 30 ngay bang cach nhung chim trong cac dung
dich chit diét ndm khac nhau va két qua do tiép theo ty 1& loai bd theo dd din dién
mang va ty 18 duy tri luong nuée loc duge thé hién trong bang 7.
Diéu kién thir nghiém

- Mang loc: mang thdm thiu nguge tir polyme gbc polyamit ES15, san xuit boi
Nitto Denko Corporation

- Nude thir nghiém: nude bién md phong A hodc nuée bién md phéng B hoic
nudc mo phéng C

- Chét phan tmg: dugc bd sung véi lugng du dé dat duoc tong ndng d6 halogen
bang 10 mg/l dudi dang Cly

- Po pH ctia nude thir nghiém: duge diéu chinh dén d6 pH quy dinh bang cach
sir dung dung dich natri hydroxit chira nudc hodc dung dich axit sulfuric chira nugce

- Thoi gian bao quéan bang cach nhiing chim ctia mang loc: 30 ngay

- bidu kién bao quan bang cach nhing chim: diéu kién t6i, nhiét d6 trong phong
(25°0C)
Phuong phép do ty 1€ loai bo

- Thiét bi thir nghiém: thiét bi thir nghiém kiéu mang phing

- Ap suét 1am viéc: 0,75 MPa

- Nuée thd: nuée giéng Sagamihara (46 pH: 7,2, @ dan dién: 24 mS/m)

- Ty 1é loai bé theo do dan dién [%] = 100 - [dd din dién cta nudc loc/ddo dan

dién cia nude cap] x 100
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- Ty 1€ duy tri lugng nudce loc [%] = lugng nude loc cua mang loc sau khi bao
quan bang cach nhing chim trong nudc thir nghiém/lugng nudce loc clia mang loc méi]

x 100
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Khi mang loc dwoc bao quan bang cich nhing chim trong ché phim 4 trong
mot thoi gian dai, thi mang loc phan hiy va ty 1€ loai b6 gidm dang ké nhung ngay ca
khi mang loc nay dugc bao quan bing cach nhing chim trong ché phdm 1 hoc 2' cling
trong mot thoi gian dai, thi ty 1€ loai bod van dugc duy tri & mot gié tri cao va su phan
hiy cia mang dugc ngin chan.

Theo cach nay, rd rang 13 trong cac vi du trong d6 ché phim axit hypobromo 6n
dinh duge st dung, ngay ca trong thiét bi loc bing mang trai qua ca thoi gian hoat
dong 14n thoi gian khong hoat déng, thi kha ning phan hily clia mang loc van c6 thé
giam va mang loc van c6 thé duge thanh triing ¢6 higu qua trong thoi gian khong hoat
dong.

Danh muc sb chi din

1: hé théng loc bang mang
10:  thung nudc tho

12:  thiét bj loc bang mang
14:  bom

16:  dudng dng nuée thd

18:  duong dng chp nudc thd
20:  dudng dng nudc loc

22:  dudng dng nudc dic

24:  duong dng cAp chét diét nAm
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YEU CAU BAO HQ

1. Phuong phép kiém so4t cin trén mang loc, phuong phap nay bao gdm budc két hop
chit oxy héa gbc brom, hogic sin phim phén tmg cua hop chit brom va chét oxy hoéa
gbc clo, va hop chét axit sulfamic, trong nudc cip hodic nudc rira chira tién chat
trihalometan cép cho thiét bi loc bang mang c6 mang loc,

trong d6 ndng do tién chét trihalometan trong nuéc cip hodc nude rtra, dusi
dang thé tao trihalometan, béng it nhét 0,01 mg/L, va

trong d6 nudc cip hoic nudce rira con chira ion bromua, ndéng do ion bromua
trong nude cip hoic nuwée rira bing it nhét 5 mg/L, va

trong d6 mang loc 14 mang thim thiu ngugc hodc mang loc nano 1a mang
polyme gbc polyamit.
2. Phuong phép kiém soat cin trén mang loc, phuong phap nay bao gdm budc két hop
san phdm phéan ng cua hop chét axit sulfamic véi chit oxy héa gbc brom, hodc véi
san phdm phén tmg cia hop chit brom va chit oxy héa gbc clo, trong nude cap hoic
nuéc rira chia tién chét trihalometan cép cho thiét bi loc bang mang c6 mang loc,

trong d6 ndéng d6 tién chit trihalometan trong nuéc cdp hodc nude rira, dudi
dang thé tao trihalometan, be°1ng it nh4t 0,01 mg/L, va

trong d6 nuéc cip hodic nude rira con chira ion bromua, néng do ion bromua
trong nudc cap hodc nudc ria bing it nhét 5 mg/L, va

trong d6 mang loc 1 mang thim th4u nguoc hodc mang loc nano 1a mang
polyme gdc polyamit.
3. Phuong phép kiém soat cin trén mang loc, phuong phép nay bao gdm budc két hop
hop chét brom va hop chét axit sulfamic, hodc san phém phan tng ctia brom va hgp
chét axit sulfamic, trong nudc cap hodc nude rira chira tidn chét trihalometan cip cho
thiét bi loc bang mang c¢6 mang loc,

trong d6 ndng d6 tién chit trihalometan trong nuéc cdp hoic nuée rira, dudi
dang thé tao trihalometan, béng it nhat 0,01 mg/L, va

trong d6 nudc cip hodc nudc rira con chira ion bromua, ndéng d6 ion bromua

trong nuéc cap hodc nudce rira bang it nhat S mg/L, va
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trong d6 mang loc 13 mang thdm thiu nguwoc hodc mang loc nano la mang
polyme gbc polyamit.
4. Phuong phap kiém soat cin trén mang loc theo diém 3, trong d6 san phidm phan ung
ctia brom va hop chét axit sulfamic thu dugc bang phuong phap bao gdm budc bd
sung va cho brom trong mdi trudng khi tro phan tng véi dung dich hén hop chira
nuéc, kiém va hop chat axit sulfamic.
5. Phuong phap kiém soat cin trén mang loc theo diém bét ky trong sb cac diém tir 1
dén 4, trong 6 tién chat trihalometan bao gdm cac humin.
6. Phuong phép kiém soat cin trén mang loc theo diém bét ky trong sb cac diém tir 1
dén 4, trong doé thiét bi loc béng mang c¢6 mang loc 1a thiét bi loc b%mg mang trai qua
ca hai khoang thdi gian hoat dong 13n thoi gian khong hoat dong, va trong thdi gian
khong hoat dong thi:

chét oxy hoa gbc brom, hodc san phdm phan tng cta hop chit brom va chit
oxy héa gbc clo dugc bd sung,

chét oxy hoa gbc brom, hodc san phdm phan tng cia hop chét brom va chét
oxy hoa gdc clo, va hop chit axit sulfamic duoc bd sung,

san phdm phan tng ciia hop chat axit sulfamic véi chit oxy hoa gdc brom, hodc
v6i san pham phan mg ctia hop chit brom va chit oxy héa gbc clo duge bd sung, hodc

san pham phan (mg ctia brom va hop chét axit sulfamic dugc bd sung.
7. Phuong phép kiém soé4t cin trén mang loc theo diém 6, trong d6 d6 pH cua nudc
duoc cip vao thiét bi loc bing mang bang 5,5 hodc cao hon.
8. Phuong phap kiém soat cin trén mang loc theo diém bét ky trong sb cac diém tir 1
dén 4, trong d6 nudc duge cip vao trong thiét bi loc bing mang 13 it nhit mot trong sb
nude bién va nude mubi.
9. Phuong phap kiém soét cin trén mang loc theo diém 6, trong d6 nuée duge cip vao

trong thi€t bi lgoc bang mang 1a it nhat mdt trong sO nudce bien va nudc muoi.
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