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ANH HUONG CUA CHLORINE DEN SU'HINH THANH HQP
CHAT CHLORAMINE VA METHEMOGLOBINE TRONG
MAU CA RO PHI (OREOCHROMIS NILOTICUS)

Tran Cam Tii, Trwong Quoc Phii va D6 Thi Thanh Hiong'
ABSTRACT

Chlorine is a widely chemical water treatment in aquaculture. However it will cause
waste and hazardous to the health of fish and shrimp if no reasonable use. If water
contains a lot of organic materials, chlorine reacts to form chloramine compounds which
are quite stable and toxic to fish and shrimp. This study was conducted to evaluate the
possibility of forming chloramine compounds and determine the toxicity of chlorine to
tilapia (weight of fish from 8-12g/con, length of fish from 8-10 cm/con). Results showed
that chlorine was toxic to tilapia with 96h LC50 of 0,7 mg CI/L. Effect of chlorine on the
formation of chloramine compounds were carried out on five levels of chlorine
concentrations (0, 0,03, 0,28, 0,35 and 0,7 mg Cl / L) over seven sampling times ( 3, 6,
12, 24, 48, 72, 96 hours). Results showed that levels of free chlorine and chloramine
compounds increased with the treated chlorine concentration and decreased with the
exposured time which monochloramine compound was mainly. Immediately after
administration of chlorine, the free chlorine was highest, the mono-, di- and tri-
chloramine was highest at 3, 6, 72 and 24 hours respectively, after 96 hours the free
chlorine and chloramine compounds were not detected. The high concentration of
chlorine concentrations increased the level of methemoglobine in the blood, fish blood
turned brown.

Keywords: chlorine, chloramine, LCsy-96h, methemoglobine, tilapia

Title: Effects of chlorine on the formation of chlroramine compounds and
methemoglobine in the tilapia blood

TOM TAT

Chlorine la hoa chdt xir Iy nude dwoc sir dung rong rai trong nuoi trong thiy san. Tuy
nhién, néu sir dung khong hop Iy sé gdy lang phi va nguy hiém dén siec khée cd, tom. Khi
méi truong cé nhiéu chat hitu co goc amine, chlorine sé phan vmg dé tao thanh hop chat
chloramine khd bén va déc doi véi tom, ca. Nghién ciru dwogc thuc hién nham danh gid
kha nang hinh thanh hop chdt chloramine va xdc dinh do déc ciia chlorine 1én cé ré phi
giéng (trong lvong 8-12 g/con, chiéu dai 8-10 cm/con). Két qud cho thay chlorine déc doi
V6i ¢ 16 phi véi gid tri LCsg-96 gior la 0,7 mg CI/L. Anh hwéng ciia chlorine Ién sw hinh
thanh cdc hop chdt chloramine dwoc thuc hién trén 5 mirc nong do chlorine (0; 0,03;

0,28, 0,35 va 0,7 mg CI/L) voi cac mic thoi gian (3, 6, 12, 24, 48, 72, 96 gio). Ket qua
thu dwoc ham lwong chlorine tw do va cdc hop chat chloramine sinh ra ting theo nong do
chlorine xv Iy va giam theo thoi gian, trong dé monochloramine hinh thanh la chu yéu.

Ngay sau khi xir ly chlorine, phan img chu yéu hinh thanh chlorine tw do, ham lwong
monochloramine dat gid tri cao nhat sau 6 gio- xir Iy chlorine, dichloramine sinh ra nhiéu
nhat sau 72 gio va sau 24 gio trichloramine chu Yéu tao thanh, sau 96 gio khong phat
hién duwoc sy ton tai ciia chlorine tw do va cdc hop chat chloramine. Nong d¢ chlorine
cang cao thi nong d¢ methemoglobine trong mdu cd cang tang, khi dé mdau cd chuyén
sang mau ndu.

Tir khoa: Chlorine, chloramine, LCs5¢-96 gio, methemoglobin, cd ré phi

' Khoa Thuy san, Truong Pai hoc Cén Tho
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1 GIOI THIEU

Hién nay nghé nuéi trong thily san odong bang séng Ciru Long phat trién rat
manh, dién tich va san luong nudi trong lién tuc tang voi nhidu hinh thirc nudi
khac nhau. Theo s6 liéu cua Tong cuc Théng Ké (www.gso.gov.vn) thi san lugng
nudi trong thily san dat 2013 nghin tan trong 9 thang dau nim 2010, trong d6 san
luong ca nudi dat 1.526 nghin tin va san luong tom nudi dat 320 nghin tan. San
lwong thuy san nudi tréng ting nhanh chii yéu 1a do sy phat trién ctia cac mé hinh
nuoi tham canh (c4 Tra, ca R6 phi, tom Su...).

Cung voi sy phat trién cua cdc md hinh nuodi thim canh, c6 nhiéu loai thudc va héa
chat da duoc sir dung voi nhidu muc dich khac nhau nhu xir Iy nude, ting cuong
ning suat sinh hoc ty nhién, kich thich sinh truéng, quan 1y stc khoe ca
nudi... Trong d6 sirdung hoéa chat xuly nudc labién phap rit quan trong
va phé bién trong nudi thuy san. Theo khao sat trén 3 dja ban Ca Mau, Soc Tring,
Cén Tho ¢ khoang 224 hoa chat xu Iy nuée trong d6 81% san pham dung dé diét
khuan (Nguyén Thi Phuong Nga, 2004). Chlorine 13 hoa chat dugc su dung rong
rii nham kht tring, tiéu diét cac loai vi sinh vét trong ngudn nude cip cho ao nudi
tom ca (virus, vi khuan, nim, dong vat nguyén sinh, tdo, tdm c4,..). Ngoai ra,
chlorine ciing dugc st dung dé diét khuan, diét tao trong qua trinh nudi ca. Tuy
nhién, ngoai tac dung khtr truing nudc thi chlorine con co6 tac dung phu do chlorine
phan ung v6i mot sé chat hitu co va mudi dinh dudng hinh thanh cac chét doc
trong ao. O d4y ao, chlorine s& phan tmg kha manh véi cac chat hiru co gbc dam
(amine) tao thanh hop chit chloramine bén trong nuéc va c6 doc tinh kha cao
(Boyd, 1998). Do d6, c6 rat nhidu kha ning chlorine ton du trong méi truong s&
anh huong dén doi séng cua cac loai ca, tom.

2 PHUONG PHAP NGHIEN CUU
2.1 Thi nghiém xac dinh ndng dd giy ddc cip tinh ciia chlorine ddi véi ca rd phi

2.1.1 Thi nghiém xdc dinh khodng gdy déc ciia chlorine déi véi ca ré phi (thi
nghiém tham do)

Thi nghiém dugc tién hanh trong bé composite 100 L, mdi bé tha 10 con ca 16 phi
v6i kich ¢& 8-12 g/con. B6 tri hoan toan ngau nhién véi 12 mirc ndng do chlorine
khac nhau 1a 0; 0,1; 0,21; 0,31; 0,42; 0,52; 0,63; 0,73; 0,83; 0,94; 1,04; 1,15 mg
CI/L (twong ung véi 0; 0,32; 0,65; 0,97; 1,29; 1,61; 1,94; 2,26; 2,58; 2,9; 3,23 va
3,55 mg Ca(OCl),/L-65%). Thi nghiém nham xac dinh nong d cao nhét gay chét
khong qua 10% ca sau 96 gio va nong do thip nhat gay chét khoang 90% ca sau 3-
6 gio va ddy 1a co sé cho bd tri thi nghiém tiép theo (thi nghiém xac dinh LCsy).

2.1.2 Thi nghiém xdc dinh gid tri LCsy-96h

Dua trén két qua thi nghiém xac dinh khoang gy doc, thi nghiém bd tri hoan toan
ng'flu nhién 6 mirc néng d6 chlorine 1a 0; 0,31; 0,47; 0,62; 0,78 va 0,94 mg CI/L
(twong g voi 0; 0,97; 1,45; 1,94; 2,42; 2,90 mg Ca(OCl),/L-65%) vai 3 lan lap
lai. M&i lan lap lai bd tri 25 c4 khoe manh trong bé composite 100 L. Ca dugc tha
vao bé dudng 2 ngay trudc khi cho chlorine vao. Trong sudt thoi gian thi nghiém
ca khong dugc cho an, cac bé duoc suc khi nhe. Theo ddi hoat dong cua ca va ghi
nhén ty 1& chét ¢ cac thoi diém 3, 6, 9, 12, 24, 48, 72 va 96 gid sau khi bd tri. Khi
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phat hién ca chét, ca dugc bat ra dé han ché anh hudng dén chét lwong nude. Cac
chi tiéu méi truong nude nhu pH, t°, DO s& dugc do moi ngay 2 lan.

Gia tri LCs,-96h sé duoc xac dinh theo APHA, 1995.
2.2 Thi nghi¢m vé sy hinh thanh hop chit chloramine trong nuwéc
2.2.1 Bé tri thi nghiém

Thi nghiém dugc tién hanh trong nhimg hé thong nudc c6 suc khi nhe, khong thay
nude, ngudn nude sir dung 1a nude may. Bo tri hoan toan ngau nhién 10 c4 16 phi
khoe manh (8-12g/con) trong nhitng bé composite 100 L. Sau d6 cho vao mdi bé
NH4CI 1 mg/L trude khi cho chlorine vao.

Thi nghiém goém 5 nghiém thirc 1a d6i ching (khong co chlorine), LCs-96 gid
(0,03 mg CI/L), LCy¢-96 gi¢ (0,28 mg CI/L), LCy0-96 git (0,35 mg Cl/L) va LCso-
96 gio (0,7 mg CI/L), mdi nghiém thirc 1ap lai 3 1an. Sau khi bd tri 3, 6, 12, 24, 48,
72, 96 gid thu mau nudce trong binh néu, dem phan tich trong phong thi nghiém dé
do ham luong cac hop chét chloramine gébm monochloramine (NH,CI),
dichloramine (NHCl,) va trichloramine (NCl;) dugc tao ra. Nhiét 4§, DO, pH
nuée duge do 2 ngay/lan

2.2.2 Phwong phdp phan tich méu

Céc hop chét chloramine dugc phan tich theo phuong phap so mau DPD (APHA et
al., 1995)

2.3 Thi nghi¢m xac dinh anh hwéng ciia chlorine dén nong d ethemoglobine
trong mau ca

2.3.1 Bé tri thi nghiém

Thi nghiém dugc tién hanh trong nhimng hé thong nudc c6 suc khi nhe, khong thay
nudce, ngudn nude st dung 1a nude may. B6 tri hoan toan ngiu nhién 25 c4 16 phi
khoe manh (8-12g/con) trong nhiing bé composite 100 L mot ngay trude khi xir 1y
chlorine. Thi nghiém gom 4 nghiém thirc 1a d6i ching (khong co chlorine), LCs-96
gi0 (0,03 mg CIL), LC,0-96 gio (0,28 mg CI/L) va LCy-96 gio (0,35 mg CVL),
mdi nghiém thirc 1ap lai 3 lan.

2.3.2 Phuong phap phan tich methemoglobine

Mau méu duoc rat tir tinh mach dudi bang bom kim tiém 1 mL, mau dugc chuyén
sang envendoft 1,5 mL, trit lanh & 4°C. Pha loang 10uL mau v6i 1 mL dung dich
buffer 0,02M, pH = 7,3 trong envendoft. Sau do6 ly tdm envendoft qua may ly tdm
lanh voi toc do 18.000 vong trong 5 phut. Hat 1 mL dung dich trén cho vao éng
cuvet rdi dem phan tich methemoglobin. Methemoglobin dugc do qua may so mau
quang phd & cac budc song tir 480 nm dén 700 nm. Dir liéu duoc xir Iy qua phan
mém SigmaPlot 10.0.

2.4 Phuong phap xir Iy s6 liéu

Tét ca sb liéu dugce tinh gia tri trung binh, d¢ 1&ch chuan va phan tich phuong sai
dé tim sy khac biét gilta cac nghiém thirc (phan tich ANOVA va phép thir Ducan)
bang phan mém Excel va SPSS 13.0
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3 KET QUA VA THAO LUAN

Mot sb yéu t6 moi truong trong thi nghiém xac dinh LCs, va thi nghiém vé sy hinh
thanh hop chat chloramine dugc trinh bay ¢ Bang 1. K€t qua cho thay nhiét do,
O‘xy I}f)a tan va pH cda 2 thi nghiém déu on dinh, khong c¢6 sy bién dong lon va
déu nam trong khoang thich hgp ctia cé 16 phi.

Béng 1: Cac chi tiéu moi trwong trong hai thi nghiém

, on Nhiét dg (°C) Oxy hoa tan (mg/L) pH
Thinghiem g ing Chilu __ Sing _ Chiéu Sing Chidu
Xacdinh  292+045 312+1.16 36703 459£031 78301  7.98%0,14
LCso

Chloramine 28,49+0,4 30+0,67 3,66+£0,11 4,66+£0.13 7,76£0,07  7,93+0,06

S6 liéu trinh bay la trung binh + dp léch chuan
3.1 Nong dg gay doc cap tinh ciia chlorine d6i véi ca ro phi

Dua vao két qua vé ty 18 ca chét duoc trinh bay & Bang 2 cho thiy ty 1& chét cua ca
tang theo sy gia tang cua nong do chlorine va thoi gian. Quan sat hoat dong cua ca
r6 phi cho thay, & cac nghiém thire co nong do chlorine cao (0,78-0,94 mg CI/L)
sau khoang 1 gio tlep xuc v6i thude ca hoat dong manh, thinh thoang nhay Ién mat
nuée, tan so hé hép ciia mang ting nhanh, tia vy nguc quat nudc rat manh. Sau 3
gio, ca mat thing bang, boi khong dinh hudng, 1at bung sang mot bén r6i chim
xudng day bé, cudi cing cd nam im khong cir dong cho dén chét. O nong do
chlorine thap (<0,62 mg Cl/L) trong 24 gio ddu hau hét ca giam hoat dong boi 16i,
tap trung dudi day bé.

Bing 2: T§ 1¢ ¢ chét (%) theo thoi gian va theo ndng dd chlorine thi nghiém

Nong dd chlorine Ty 1é ca chét theo thoi gian (%)

(mg CI/L) 24 giv 48 giv 72 givy 96 givr
PC 0 0 0 0

0,31 10,7+8,33 14,67£8,33  16,0+8,0 16,0+8,0
0,47 20+14,4 33,3+6,11 33,346,11 33,346,11
0,62 40+13,9 41,3+12,9 41,3£12,86  41,3+12,86
0,78 35,3+15,5 53,3+6,11 54,7+8.33 54,7+8.33
0,94 61,3+12,2 64+14 .4 65,3£16,17  65,3£16,17
LC50 (mgCI/L) 0,73 0,71 0.7 0.7

S6 liéu trinh bay la trung binh + dp léch chuan

Két qua nghién ctru cia Raymond va Robert (1977) trén ca 1o tring (Morone
americana), ci vuge (Morone saxatilis) va ca trich (4losa aestivalis) cho thiy gia
tri LCs0-96 gio cua chlorine dao dong trong khoang 0,2-0,4 mg/L. Theo Wilde et
al. (2003), gia tri LCsy 96 gio ctia chlorine 13 0,35 mg/L d6i véi ca tué va 0,44
mg/L & ca trap. Gia tri LCsp-24 gio ctia chlorine 1én mot s6 dong vat hai manh vo
nhu Villosa iris, Lampsilis fasciola, Epioblasma capsaeformis, Epioblasma
brevidens lan lugt 1a 220 pgClL, 145 pgClUL, 107 pgCI/L va 70 ugClIL (Valenti
et al., 2006). Tir 6 c6 thé néi rang ca 16 phi c6 kha ning chiu dung chlorine cao
hon cac loai thiy sinh vat khac.

3.2 Anh huéng ciia chlorine 1én sy hinh thanh cac hop chit chloramine

Tir két qua thi nghiém duoc thé hién & hinh 1 cho thdy ndng do chlorine ty do dat
gia tri cao nhat sau khi xtr 1y chlorine va giam dan theo thoi gian. O nghiém thirc
4
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xtr Iy chlorine ndng do cang ting (0,35 va 0,7 mg CI/L) thi chlorine ty do sinh ra
cang cao va khac biét cd y nghia thong ké so véi doi chung (p<0,05).
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Hinh 1: S bién dong ciia chlorine ty do

Dua vao két qua vé su hinh thanh hop chit monochloramine (NH,Cl) (Hinh 2) cho
thdy nong d6 NH,Cl sinh ra cao nhat & thoi diém 6 gid sau khi bd tri. Sy hinh
thanh hop chiat NH,CI & nghiém thirc xur 1y chlorine 0,7 mg CI/L va 0,35 mg CI/L
qua cic lan thu miu déu khéc biét c6 ¥ nghia thdng ké so v6i dbi chimg (p<0,05).
Nong d6 NH,Cl giam dan qua thoi gian.
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Hinh 2: Su bién dong ciia NH,Cl

Su hinh thanh hop chét dichloramine (NHCI,) dugc thé hién & Hinh 3. NHCI, sinh
ra & cac nghiém thirc xir 1y chlorine déu khac biét co nghia thong ké so véi doi
chimg (p<0,05). O thoi diém 72 gio NHCIl, & nghiém thac xir Iy chlorine 0,7
mgCl/L dat gia tri cao nhat v6i ndng d6 0,155 mg CI/L.
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Hinh 3: Sy bién dong ciia NHCI,

Hop chat trichloramine (NCl;) sinh ra v6i nong d¢ thdp hon so véi cac hop chat
chloramine khac (0,11 mg CI/L). NCl; qua cac thoi diém sau khi b tri ting cao va
dat dinh cao nhét & nghiém thirc xur 1y chlorine 0,7 mg CI/L & 24 gio. Tuy nhién,
dén 72 va 96 gid khong phat hién ra hop chat NCI; (Hinh 4).
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Hinh 4: Su bién dong ciia NCl,

Qua két qua nghién ctru vé sy hinh thanh chlorine ty do va cac hop chét
chloramine cho thy khi xir 1y chlorine v&i nong do cang cao thi nong do cua
chlorine ty do va cac hop chat chloramine hinh thanh cang ting va khac biét ¢ y
nghia thong ké so vdi cac ddi ching (p<0,05). Ham lugng chlorine tu do va cac
hop chat chloramine sinh ra ting theo nong do chlorine xur 1y va giam theo thoi
gian, trong d6 monochloramine hinh thanh Ia chu yéu. Ngay sau khi xir Iy chlorine,
phan tng cha yéu hinh thanh chlorine tw do, ham lugng monochloramine dat gia
tri cao nhét sau 6 gio xu ly chlorine, dichloramine sinh ra nhiéu nhét sau 72 gid va
sau 24 gio trichloramine chii yéu tao thanh. O nghiém thtrc xir 1y chlorine 0,7 mg
CI/L (LCs-96 gio) monochloramine sinh ra véi gia tri cao nhét 1a 0,53 mg CI/L.
Diéu nay phu hop véi nghién ctru cua Boyd (1998) khi moéi trudng c6 pH = 7 thi
phan tng chi yéu tao thanh monochloramine.

Mot s6 nghién ctru vé anh hudng cua chloramine trén thily sinh vat cho thay gia tri
LC50-96 gio cua monochloramine trén c4 hdi Salvelinus fontinalis va
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Oncorhynchus kisutch 1a 82 ng/L (Larson et al., 1977b) va 57 ug/L (Larson et al.,
1977b). Pa s6 ca tué (Pimephales promelas) chét trong 3 ngay véi ndng do
monochloramine 154 pg/L (Arthur va Eaton, 1971), 80 pg/L (LCs,-48 gid) & loai
Notropis atherinoides (Brooks va Bartos, 1984). Ngoai ra con c6 nhiéu nghién ctru
vé anh hudng cta chloramine dén doi song thily sinh vat (Grothe va Eaton, 1975;
Health, 1977; Johnson et al., 1977; Maziarka et al., 1976) nhung nhin chung d6
ddc cua chloramine (LC50) dao dong trong nhiing murc trén. Do d6 ¢ nghiém thirc
xtr 1y chlorine 0,7 mg CI/L (LCsy-96 gid) hop chat monochloramine sinh ra cao
hon rét nhiéu so véi gia tri LCs¢-96 gid ctia monochloramine & cac nghién curu trén
nén sé& tic dong 16n dbi voi cac loai thily sinh vat khac.

3.3 Anh huéng caa chlorine nong d methemoglobine trong mau ca

3.3.1 Cdc chi tiéu moi truong

Trong sudt thoi gian thi nghiém, mét s6 yéu t6 moi truong nude nhu nhiét do, pH
va oxy hoa tan cua tat ca cac bé thi nghi€ém déu 6n dinh va nam trong khoang thich
hop. (Bang 3)

Bing 3: Sw bién déng mot sb yéu t& mdi trwong trong thoi gian thi nghiém

Nghiém thirc Nhiét do pH Oxy hoa tan
bC 28,58+0,26 7,83+0,05 3,73+0,33
0,03 mg CI/L 28,45+0,41 7,78+0,05 3,78+0,31
0,28 mg CI/L 28,58+0,39 7,8+0,14 3,7+0,5

0,35 mg CI/L 28,3%+0,45 7,83%0,13 3,8+0,43

S6 liu trinh bay la trung binh + dé léch chuan
3.3.2 Su bién dong nong do methemoglobine (Yometh)

Su bién dong ty 16 methemoglobin trong mau cé giita cac nghiém thirc dugc trinh
bay ¢ Bang 4. Két qua cho thay ty 1& methemoglobin trong mau c4 ting theo nong
dd chlorine xtr ly. Ty 1¢ methemoglobin ¢ nghiém thic xir 1y chlorine 0,28 va 0,35
mg CI/L ting cao va khac biét c6 y nghia thong ké so voi nghiém thic ddi ching
(p<0,05). Nong d6 methemoglobin trong mau ca cao nhat ¢ nghiém thic xir ly
chlorine 0,35 mg Cl/ & thoi diém 72 gid. Tuy nhién, sau 72 gid bo tri chlorine, ty 18
methemoglobin hinh thanh & cac nghiém thirc xtr ly chlorine giam dan. Quan sat
cac mau mau cua ca rd phi khi gy nhiém chlorine cho thdy nong do chlorine cang
cao thi mau c4 cang chuyén sang mau nau.

Bing 4: Su bién dong ndng d9 methemoglobine (%)

Nong dé (mg Cl/L)

Thoi gian (gio)

PC 0,03 0,28 0,35
1 3,21+1,12° 4,03+0,42" 4,64+0,42% 4,96+1,31°
6 3,32+41,15 4,30+0,58 5,111,222 4,84+1,13°
24 3,67+1,69° 4,58+1,12% 6,29+2,00° 8,40+3,22°
48 3,68+0,85" 4,10+1,14° 6,53+1,91° 7,36+0,35°
72 424+1,17° 6,89+0,39° 10,4742.81° 10,942,82°
96 4,7342,1° 5,46+1,90" 7,44+2 38% 8,56+3,23"

S6 liéu trinh bay la trung binh + d¢ léch chuan

Trong cing thoi diém thu mdu c6 it nhdt mét chit cdi giong nhau thi sai khdc khéng c6 y nghia théng ké (p>0,05 ,
Duncan test) so voi doi chirng
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Két qua ctia nghién ctru ndy tuong tu nhu cac két qua nghién ciru anh huéng cua
chlorine 1én mot s loai ca khac. Ibrahim (1978) nghién ciru trén ca hdi Salmon
gairdneri cho thay khi c4 bi gdy nhiém chlorine, mau s& day va ¢am hon so véi ddi
ching. Chloramine khuéch tan nhanh _qua_mang, oxy hoa hemoglobin thanh
methemoglobin va pha v& mang hdng cau dan dén hong cau khong con kha nang
van chuyén oxy. Tuy nhién, cac chi tiéu sinh ly mau déu tro vé muc d6 nhu dbi
chiig trong vong 24 gid sau khi gay nhiém, nong d chlorine cao lam cham thoi
gian hoi phuc cia ca. Grothe va Eaton (1975) khi thi nghiém ca tué trong méi
truong ¢ chira 1,5 mg/L chloramine trong 1 gid két luan ndng d6 methemoglobin
trong mau ca tang 1én 30%.

Nitrite (NO,) ciing c6 tac dong vao co thé twong tu nhu chloramine. Nitrite s& oxy
hoa hemoglobin thanh methemoglobin lam hemoglobin khéng con kha ning gan
két voi oxy nita, khi d6 mau c4 c6 mau d6 thim hay nau (Williams va Eddy, 1988).
Nghién ctru cua Costa e al. (2004) trén ca Colossoma macropomum cho thy
lwong methemoglobin tang cao khi tiép xtc voi ndng do nitrite cao (chiém 66-76%
trong tong s6 Hb). Theo Yildiz et al. (2006) nghién ctru anh hudng cia NO, dén
¢4 16 phi (trong luong 55.72 +4.30 g) & cac mirc ndng do tir 0,5 dén 1,38 mg/L
trong 24 va 48 gio cho thay ty 1¢ methemoglobin dao dong tir 16 — 42%, ham
luong hemoglobin va hematocrit giam ro rét.

4 KET LUAN VA PE XUAT
4.1 Két luan

Nong d6 giy doc cap tinh (LCs0.96 gid) cua chlorine d6i voi ca ro phi
(Oreochromis niloticus) 1a 0,7 mg CI/L twong duong véi 2,17 mg/L (Ca(OCl), -
65% hoat chat).

Ham lugng chlorine tir do va cic hop chét chloramine sinh ra ting theo ndng do
chlorine xur Iy va gidm theo thoi gian, trong d6 monochloramine hinh thanh 1a chu
yéu. Ngay sau khi xir 1y chlorine, phan (mg cha yéu hinh thanh chlorine tu do, ham
lwong monochloramine dat gid trj cao nhat sau 6 gio xir 1y chlorine, dichloramine
sinh ra nhiéu nhit sau 72 gio va sau 24 gio trichloramine chi yéu tao thanh.

Nong d6 xtr 1y chlorine cang cao thi ndng d6 methemoglobine trong méau cé cang
tang va khac biét c6 y nghia thong ké so véi doi ching.

4.2 D¢ xuit

Khuyén céo ngudi dan chi nén sir dung chlorine dé khir tring nudc trude khi tha
ca vao ao.

Tiép tuc nghién ctru anh hudng cua chlorine 1én céac chi tiéu sinh 1y, sinh héa trén
cac doi tuong khac.
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