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Correlation between residual chlorine and nitrite content in tap water and
heating conditions
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ABSTRACT: Objective To evaluate the changes of residual chlorine and nitrite in tap water which was boiled
through different ways, in order to give a healthy drinking guidance. Methods The residual chlorine and nitrite in
the water were detected according to the national standard detection methods (GB 5750.5-2006 and GB
5750.11-2006). Water was divided into several groups which differed from time segments, boiling times and standing
time after boiled. The water boiled by automatic water boiler and household water kettle was also detected. Results
Content of residual chlorine in municipal water was 0.25 mg/L while the nitrite was not found. In the group of tap
water which was boiling for 1 min, the concentration of residual chlorine was zero. The chlorine content in the water
boiled by household electric kettle was 0.1 mg/L, and reached a high level of 3.8 pug/L after 1 h, which was still under
the limitation. The content of residual nitrite reached a high level of 2.37 pg/L after standing of 24 h, and reached

2.76 pg/L after another one-minute boiling. After 8 times of repeated boiling of tap water, the content of nitrite
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reached 3.38 pg/L. In the automatic water heater group, the chlorine content in the forenoon was higher than that in

the morning and evening, which could not be detected. The residual nitrite in the morning was significantly higher

than that in the forenoon and evening. Conclusion The concentration of residual chlorine in municipal tap water

decreases after heating, while the nitrite increases. The chlorine in household electric kettle group is higher than the

other groups, so it is suggested boiling water for another one minute with the cover opened after boiled. When using

public automatic water heater, it is suggested to avoid busy hours.
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Frbdx

S3IL 4 43 200 mL A SRAKIE D, AESEHE 1
TR, 1 min JEE RN, 00CE 1. 2. 6. 24h
JE R 2.3.1 HO I E A A AR R L
234 ABAR KRG F KT A A LR LA F 0T
F gz

43I 4 45y 1000 mL A KK B 1 min, {51
() 200 mL, I E KT, BHIEEE, FnHiER 1
min, FEH 200 mL F B ORAKENE, LLCZSHE, 4 0340 50m
LW, 20K, 4K 8 RGN A E AL R B L & 5
235 FRABKEWBEFKFT I LHRLESZN
FH AR

FZR KA K, B A shikis, WiiE=
TR 3 0 7 4 SR A R R 5 o
23.6 HEHELRFTFKEALAALRE3ARE LK 4
e T AEBR 3 A2 M S bR

FH L 7:30. B4 10:30. 8L 19:30 3 AR [R B A] A5,
TERRHF A B 3 K AR L AU K, e 7k
ARG R L &

3 ZER5HH

31 BRAKRAEERBARTRKHRIIEEN
R A ok 7Kk e AN [ 2 8 7 2T K A S AR AL,



4460 B2 A TR R I 2 e

%8 &

EL%%IO

*1 FEZEHARBRKPREDE(N=6)
Tablel Content of residual chlorinein tap water with different
boiling ways (n=6)

A HE (mg/L)
=Py AR
H 2Rk 0.2 0.25
FFK#% 7:30 <0.0025 <0.0025
FK AR 10:30 0.005 0.01
FFKAE 19:30 <0.0025 0.005
FHIHLK B8 <0.0025 0.015
ik 1 min &L <0.0025 <0.0025

GB 5749-2006 AV K TAERRHE) ML, &M
KRB SEMZKTET 0.05 mgL, ARKFEAH
FRAE A 0.25 mg/L. L0045 R BIEAE 78 AR A K FF S 45
e, KPS RRER RN E H UL B AR P AR
[l AR, KRR EBARIK, 2Bk
b, faF AR, B IR AT K B R 12 8 B 2k
TN B A RS . M B AR, B g w1
min DU, EAEMBAEWKBIN AL, NFET
0.0025 mg/L, FIHCARIF MRS (HAGI 5 A 2 ik
AR EITFKER 3 ANEB K R A AR R, 7R
F7:30, B4 10:30, B E 19:30 3 4SS [R] B 1] K AR
ERA, B 1030 BUWKhRE SRR, 53 0.01
mg/L. FAMANI ], GRS . R AT RE
A BEBUK I ANBORN T, R BUK I AE U Z, HILsF
IK AR E ORI A, SR, e EIBOK A
b, KFEN ASRKE RS, ARACMMES 78, &
AR T, [F B KRR —B Ek, RS
HAA AN AT, TE2ERE, RS A K X
K, 3T FH K g 0, PR AR 0 7K 2 3k A S s ) 114
o FRAHRKETREFMKPREATEN 0.015 mg/L, &
D5 AT B K FH K S8 36 B — i W BBk dss, st )R
i, W FEEELAL , I, FA KR 58 mA,
XA T EMIE R, B HZR KRR, 7K
AT LUFT I 35 T8 1 min, LIFIFEAEL .

32 ARZEHFABRKPEHFERIESE
32,1 TR G TR DR LA E

AN st 18] (A T K P IR AR h S B L3R 2, ik 2
FRRT L, B 0T ) P K, KRR H ) I R
s, X S E I R R EE S
WFFEIN R, R B S bR UER F R K R BT 5 A 311
MR ER O A7 A, BEE A A —E A RS IR ER, 1EHeK

AR H R A4, AT RE SR RS R AR &
B AN TR, Lk A Ay ik A B T €A 1 AR (45001
DIONEX). ANSZH, HE/KZE D 60 min B, SV AYER L & &
R EF, 3T 3.88 ug/L, XATRES KB EA —E R
WASERER A G, BEFE MR ER, KL E, &
FOWASRER VR B K, [, AKrpanRE&a a4, Joi
T RKIAFTA, A2 (8 FLRLAR B A TR, (A5 K g
PR I SR D il R kR, A S SIS AR
GB 2762-2012( B b E 2 FEZEAnME & &P Y R ) M
S, AR KRR ER & NN 5 pg/L, MARIIE
L R BT K S A TR R 2 S AR AR T UL BRAE, (AR ik
B[R] A SE K, 7K He TP A R R s W B, FR AT ARk
I IV 3 > 42 i R ]

F 2 TEIEFHETE B FF K L AR 3 & & (n=6)
Table2 Content of nitritein tap water with different boiling

time (n=6)
AU ] P X (ng/L) FrifEdR % sd
A kK N.D _
Z 1 min N.D —_
b 10 min 127 0.29
&b 30 min 1.74" 0.34
&b 60 min 3.88" 0.39

W B 5 A oRKE LS, P < 0.05;
#E3k 60 min 205 2 ¥ 10 min 2 FL4L, P < 0.05;
A b 60 min ZH 5759 30 min 41 HAL, P<0.05,

322 AEXRENEEOF KT BAERLESE
F¥E 1 min J5, HCEAEBEG ETFK AR R &
L 3,

®3 BHEMETEEGBFFK P IEHE LS E(Nn=6)
Table3 Content of nitritein tap water with different standing
time after boiled (n=6)

B I TR LI ) HEX (ul)  FRfERZE <
B2k N.D —
JE 1h N.D —
JE 2h N.D —
JE 6h 1.53° 0.023
X 24 h 237 0.155
JCE 24 h J5 &P 1 min 2,767 0.000

45 Aok LS, P < 0.05;
#EH SHCE 6 h 4 iR, P<0.05
A TR 24 h 5B 1 min 4 50E 24 h 13, P<0.05,
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M 3 AL b 1 min f5CE A B, WAYERER
FrEIEN . A E S A B, BT HIK R IE L E 48 h
FEARREM AT . MATE T, HRKEEIF | min, 7E70E 24
h 5, WRSRREL & HHAF 2.37 pg/L, XA HEEH TIEMCE
R, KR RE Y S L, PR A 2 R R R
JCE 24 h FRUOMAGE S 1 min )5, WEFRIHE (P < 0.05),
¥ITE GB 2762-2012 { B & & EF W B is YR
B MUERMEZ T e R S Hrms U i e 45 51—
B L, XFRBKRRER LA — e EH, ki
ey B K B S AN S AR I AR O =Ko
323 RRAHBRKGTFKT AR ESE

AN 2 B R B K R I A R R 1 1 L3R 4.

R4 TRZRFRHBIKFLHEEE S E(n=6)

Table4 Content of nitritein tap water with different times of

boiling (n=6)

AL SR X (ug/L) P fwi 2% sd
H kK N.D —
b1 N.D —
b2 |k 1.37° 0.179
b4l 1.907 0.155
b 8 Ik 3.38" 0.000
BT K 2 b 11Kk N.D —
BT K 75 2 2 1k N.D —
BT /K 75 2 b 4 1k 1.21* 0.000
BT /K 75 2 b 8 Ik 3.61° 0.155

B AR HLER, P < 0.05;

HEC L AR 2 AL AL, P < 0.05;

A EW 8 W5 4 AL HLES, P <0.05;

* YT KA B W 4 AL 572800 4 WAL 4, P<0.05,

HHER 4 AT, B BB, KA SRR R &
s, Ko E A 8 k2 A, itk 3.38 pg/L, Ui
i R 7 Qi TV U RN R S 78 v oM ST ) | I )
TXFPIG NI F R L R o X PR BRER T R A
HIRE B EE BN, R E AT B K 8
RS ik, REHZTE T — AN K 8 B K 19 SR 5,
R 8B ) s FE v ) — 840 TP 1 SRk kb 78 58 2 I 1A
oo BRI, BIRIFKARSLIG h, A EREh & B i ]
BEMT AT AR LLL(P < 0.05), IS 8 K&
b5, WANRREL & R PR ai R A A 8 IRE MR,
EZR TG B (=239 < typs4, P>0.05). FHILATHI,
A SR KRR, K AT, WAKIREL & &
TR Al S BN
3.2.4 R wKEBE A G 3K E F AR K6 A

CEES

#
F IR B8 L AN R 1] B 37 K g R K A I il

MRER ST IR 5.

#5 FABLKERAENBE BT KEPRAKNTHEEES
£(n=6)
Table5 Content of nitritein tap water with boiled by automatic
water boiler and household water kettle (n=6)

T A HGHRX (ng/l) FrifEfm 2 sd
A kK N.D —
FHIH K G 1.15 0.064
FoK#R 7:30 1.08™ 0.157
FoK 10:30 N.D —
FoK & 19:30 N.D —

R KR 7:30 BUK4LS HkR KA1 HEL, P<0.05
#7 T H K B 5T /K 88 7:30 BUK4H FLAR, P < 0.05,

FHE% S WAL, A ShIFKER 3 ASAS R 1B KR Hh Al
IR EL S EARSE, Hh R | 7:30 BREA T A BRE: & B 2
Rz, HABPEAE R, SR EE & R A
H, SRR, ZARKEKP AR S ERZ 8T
IR A b B KRR S il R % B R (123.937 > tops4, P <
0.05), JRR AT LB A ST KSR R L —M -
gy, R 2 A, ASRKZa e R R, T
TSR EE & bl o Zead — B L AR W, B Bk
FEW SRR E: & i = . XERRTRAT], AR FELA B KR
BRI, 22 S8 BT — R IR K, K T 68 J5 0 A R
TESREAS, MARIZ BRI .

4 & i

L5 EPTIA, A IR B B RE A, VAR ER A
B, RFENWLEEM 1 min Z 5L, FrER KIS,
TR AR KA W5 FHTIT 35 FARZENE 1 min, BEAEA
AR AT R R 5 i R, e B3 A 3
TR AR HO A R 75 R, I ICTE R KT,
ot — R ROK, oK EERTES, FEAREAN AR ER 5 .
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