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Abstract ;
(TOC), free residual chlorine, total chlorine and trihalomethanes (THMs) | of household water purifiers

The usage and influent and effluent water quality [ total coliforms, total organic carbon

and public drinking water purifiers in two water supply areas in Tianjin were investigated. No coliform
was detected in influent and effluent of the purifiers. Compared to public drinking water purifiers,
household water purifiers showed better removal efficiencies of free residual chlorine , total chlorine, TOC,
and THMs. For household water purifiers, the removal efficiency of TOC from 30% of the purifiers
reached above 80% , the removal efficiency of free residual chlorine from 80% of the purifiers reached
100% , and the removal efficiency of THMs from 80% of the purifiers reached above 75% . For public
drinking water purifiers, the removal efficiency of TOC from 80% of the purifiers was lower than 30% ,
the removal efficiency of free residual chlorine from 50% of the purifiers reached 100% , and the removal

efficiency of THMs from 40% of the purifiers reached above 50% . Moreover, water purifiers with reverse
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osmosis membrane exhibited higher removal efficiencies of TOC, free residual chlorine,total chlorine and

THMs than those of purifiers with ultrafiltration membrane. According to analysis results of the health risk

model of THMs, the order of carcinogenic risk and non-carcinogenic risk of four THMs was BDCM
( bromodichloromethane ) > TCM ( trichloromethane ) > DBCM ( dibromochloromethane ) > TBM

(tribromomethane ). The control effect of carcinogenic risk and non-carcinogenic risk of household water

purifiers was better than those of public drinking water purifiers.
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Tab. 1 Information of water quality of household and public
water purifiers
JH-1, 7.84 | 18.6 JP-1, 7.63 21.3
JH-2, 6.47 | 21.2 JP-2, 7.36 18.9
JH -3, 7.49 | 18.6 JP -3, 7.46 24.0
NH -4, 7.31 | 20.3 P-4, 6.70 | 24.6
NH -5, 7.59 | 19.0 JP -5, 7.69 20.0
NH -6, 7.07 | 18.6 NP -6, 7.52 19.4
NH -7, 7.62 | 24.6 NP -7, 7.71 20.3
NH -8, 6.91 | 24.2 JP -8, 7.42 20.0
NH -9, 7.49 | 24.9 JP-9, 7.69 19.6
NH-10, | 6.95 | 25.3 || JP-10, 7.58 20.2
e JoATIX NN X H A Z A EK AR, P oA AL H
YOKEIKES 2 RIRBBEFK SR, b N BIEE KA

SR A B HR KR H

1.2 SWmBRAE

pH AR FH {45 X pH 1 (HACH 6010M ) # 4%
M s W AR VH YR H DPD 7300 B i B
i€ (HACH DRO00 ) 5 & oK o TR R ] 248 & vk
Frlf s TOC % H] TOC ) % ( By TOC - V) A5,
WA EPASST. 1 AGIN = 5 F B, WO 2 B kA7
FL TR A A U 3 ( GC - ECD, Z2 648 78908 )
M€ , GC — ECD 23 My 264 AR AR 1 s B
O30, AU 10 153 & oy 1 mL/min; JEAE 113
J&2k 200 °C 5 kLR 350 °C . THMs K 2544 727
FiE 60 °C (4 min, 10 °C/min) —160 °C (10 min,10
C/min)—200 C (6 min)
1.3 RBEKRETEN7TE

FRAE EPA HEFE (14 f Fe XU PF Y, 255 (b
AR SE ST RS ILES) ", 505
VAN 2 DT EIBGA AR I 7K P Ak A B0 ) I3 14 {5 JXURS:
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I S0 40 R A A R L
2211 255 H G CDI BIUE0e KB R, |
SECE AU TR AR 2o KU HQ, | AR B XU
THQ BIHE 5 W (1) ~(5).
C, xIR xEF xED

CDl = W X AT (D

R, =SF x CDI (2)

m-gn 8
CDI

HQ, =RD (4)

THQ = Y HQ, (5)

K. C, S B AR TG YW 1 R W B, mg/ L IR
KK, 1. 85 L/dJL# R 1.00 L/
d; EF Ry 2 @0 UE Sl 365 d/4F  ED b R EgHFLE
i), B AH 70 4F JLEEL 12 4 BW Ry 58 AR
R R, A 60.9 kg JLFEEH 26.8 kg; AT SAF-
FEfh s a], B AR 25 550 d | JLEEH 4 380 d;SF J&H
S HE T 1 N R B0 98 & %L, TCM ., BDCM
DBCM F1 TBM {1 SF {4351 0. 01 .0. 062 .0. 008 4
#0.007 9 mg/ (kg - d) ; RID HAEBUEAL S W H
Y5 % 5 % %) &, TCM , BDCM , DBCM #i TBM [y
RID {4351 0.01 .0.02.0.02.0.02 mg/ (kg - d) .
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HK I3 B S5 KR 67 % 9 R PR LA A AR R K
42% W PR FE R VR VK B K JC
Wk, REZHH PN HOK BT . 66.67% [ 5
ot oK g pguks L U 25% R PR E] 3 A
F B 1 UUEES, A 8% 247 W P 2kt oK s it
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BEKEE G 40% AT 20% 1197 Fh v K 28 8 e 2o g
A, A 10% oK 28 3 A A B 1 kg,
10% H¥K e 6 N B4 1 IRJETS.

2.2 kR kK R

@ TOC

#E K TOC {8 K TOC By LBRZFAE 1 FiR .
LHKFER) TOC EHHE/NT 5 mg/L, FF 6 (CAETE IR

K BAARME) (GB 5749—2006) . CABIF LM, K
AT ORK) K TOC {220 4.2 mg/LM A
5 B N X 7K TOC {E 0 i 5, 75 3 ~ 5 mg/L
ZIa],J X TOC {E Ak, Zad ¥k ibs , K
TOC ¥ 5 3545 TR AIG , X Aok 48 7K 9 TOC B AE
1.5 mg/L Zidy , S B OK K g8 K ) TOC {5
1,0 2.5 ~3.5 mg/L, TEZR KA, 30% 1K
PN TOC 1y Z2 %15 80% L) F 40% ¥ K 2§ %} TOC
1 EBRFAE 30% ~40% 2 1] 30% 15K #5%) TOC [y
EBRHAE 30% LR, JH -2, 1 JH -3, 1y TOC 3=
BRZRAH 9% , 3% AT RE A HY T3X W5 7 i#E K 1) TOC ¥
JE AR (292 2 mg/L) , Hod ig oK SR X — 2D
REAIE TOC Ko AFEE PR E KA X TOC 1) 2B
R A, R 20% oK #5%F TOC 1) 2B R 7E
30% ~45% 2 Ji], Hifx 80% ¥k 4 i L BR R K T
30% . [iB i WK s XF TOC (1735 L BR R 40
49% , LU BRI K 45 29 5 20% , Hivh 289 [ 155
IKAFXT TOC (1 EBRFAK T 20% ,61% U5 K 45 X7
TOC FYZBRFRACT 20% , Hhi L A UL S 38385 v Kk 2 %o
TOC H¥ALRCRAR T UE K 45
mitk mHKk = EBER

TOC/(mg-L™)
BRI %

B ket kd TOC REREERE
Fig.1 TOC concentration and its removal rate of household
and public water purifiers
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PRI BEK 23 DX R R K SR S I 2 , AR 4
B CAE I R K AEARTE) (GB 5749—2006 ) , H
J KA B EBLAET 0.5 mg/L AT 3 mg/L, [
IPAE AR 7K i B R N AR T 0.05 mg/L 3k
g R W], AR E 1 RIK 8 S SR BE IR, A
4 PR AR RIS AR (W 2) o St oK 2Ry
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100% H)EBRFE AL 1T oK G B sl i 253
N A0% , K fe it S S BRI LE 70% LA B 3
WA S I B kK b 50% i 125 42 SR BE AN A
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Fig.2 Residual and total chlorine concentration and their

removal rates of household and public water purifiers
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Fig.3 Concentration and removal rates of THMs of household

and public water purifiers

N X H /K THMs Sk 38.63 ~78. 40
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BDCM, 5 16% ~30% . TBM 7E 47K A £ HS

«34 .



www. cnww1985. com

BT, S ARR K P 2 W A R A g K 25 AR A TR

#3645 %13#H

RAUK 15% , HIIHE N KK EEH RS ¥ B2 Y5 [k
0.77 ~9.34 wg/L, 5 THMs [y FL B HEF 10% . )
X [ ek i THMs 2 BEAHX AR, B 11.27 ~
50.26 wg/L,HH L TCM H1 BDCM Sy 32, 4351 5 5|
THMs S 70% Lk F /1 25% L) b, {5 JH -2, i
JH -3, ) DBCM 7 THMs H1 i Ll 13K 2 T 50%
ity TCM Fl BDCM J2& R H >k /K i £ 2201 5
R4y, ok BEFITE THMs wp e o5 Lo 38 1 3
TIN Ml AEBEERE S R B, K
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Hodr TCM A1 BDCM A =21 THMs 21, 1k 5 43 5]
H4.54 ~23.03.2.62 ~22.66 pg/L
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LI E A2 40% v 7Kk 285 DBCM (1) 22 [ ik 5] 75% LA
Fo X3 kK KFE(NH -4, NH -5, FI NH -7,)
it TBM, i /K g %k H 2 Br 2853518 56% (87%
M 100% o AFEEROKEK AL 10% % THMs (1)
ERFIRF] 75% 60% ¥ /K %5 %t THMs 1 25 [ R AIK
T 50% 70% F /K &% TCM (1) L BRFA L 30% |
40% ik 245t BDCM [ 224 %358 70% L) F 20%
KA XF DBCM [ BRIk 5] 75% DL ko 5 KA
oK BEAEL , 28 JE H oK 4K g8 % THMs £ 22 BR 5L
R 22 o R AT AR SR A S T K
1K I i R K AR K A SR EROK
oK B IR A A B S i T e, [ 9B 15 v K A
THMs [ 25 B R E 200 68% , Hb 8 U8 v /K 48 &
8% Ay, B /K4 Xt TCM . BDCM #l DBCM (1)
LR BRI LB IR K 25 5 8% ~ 11% o H L W]
W, , B K 4R %) THMs (1) A ORI 88 08
Ao R BT 5 K BU, R U BT THMs 1 25 B
FAUN 17% ~33% , AWF5E rh U8 K 25 X7 THMs
R RBRFL N 59% X J i T uE KA 3 PP
A TR A R 48 5 1 i S5 YIS, 3 i TS %)
THMs 4 — 5 B2 BR A AT, 204 I 0 M0 I REE 106
b it v R D P A AR o
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©  ogm ARE

FHEZE R, 5 G K A 3 B oK ek
EnsiaN ) LR L ISRl 7/l D ERTTES Oy S s

SR XU 478 2 ] EPA HUE B9 (1 x107° ~ 1 x
107 N ERT 1 x 107, BB XU o 2 % sl 4 nT
ZWMEANTE . 4 I B B 9 0 B0 KU HE R 1 8
BDCM >TCM > DBCM > TBM, % ik gaiit K
KB KBS R 2 DL BDCM 3=, k& TCM, 48
KK gL , TCM .BDCM 1 DBCM 11 205 4
B . B FRAR . A L B ARV K 2% K B0 XU 328
[N Z & BDCM, Hl AFDLEE R R {54351 4 8. 23 x
107°F01.02 x 10 ° ¥ F R G oK k. i
4 JroR , NG K g K H SR L E B THMs B
FORE K430 3.43 x 10 > F14.24 x 10 7, B 2 5
FALEYOKE KA HEK 1) THMs G808 KU K
FHv K 38 H K R AT IL B A . 3508 XU 20 1k
5.47 x 10 "*F16. 63 x 10 ~°, 5 2L T/ 2 B koK 4
KA R KR A 3 XU, 396 B 58 ¥ 7K e i 300 KL
Wz P TSR B P T N S B ROK oK 25

B Z oK 2K
45x107°r B Z K 2 K
m ALK RS R K
30x10°F D/L\\;H\:Z%ﬂ(%%l’-l'llﬂ(
w
g
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ZIN L # ‘ EIN IL# ‘
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B4 KEERAKFAAIEEKES THMs BB XU 0

HIEBERR
Fig.4 Carcinogenic and non-carcinogenic risks of THMs
in influents and effluents of household and public
water purifiers
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