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SRS TRAVBEAANRMA, WA A JUEFIRR RS, X Ledy )5 5K 4%l v
ATRELREREDK AT, — B84 TN 20 1 B4 A K LA 75 B R PRI 5 Ah— 343 T 40 i 2k i A R kA T 4
TR T SRR R RS W R S5, WORMSE A i R e R e T

H A TR R K DRLES 2 7538 A AE KSR me A T, BT AR 0 3. (D) MRHRRT:
BEK P YIR, J8 % DA NLBR(TOC) & B i B Rk R WORH R R A ML i e s Q) pnde v
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VAR — BB, W7 REUEAE, TR AR, R R

ARG 7 43R 0 A R TR S 3 W A 7 32 ) 53 R TSR b e R s MR BT, TER T
H 04 75 :-BioMig. %07 1 R BAE WIS, SB— A BT B9 (Migration test), FISRIPAN MRS #11)
He R PRI T B 2R, AR RS R ML BB AB(TOC &) R A M A K I BB 1 (AOC &
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® 1. BREARE
1.1 MRBFESHNER Tab.1 Properties of polvmeric materials in this study
VLR T 4 JL #3844 Rk i pa i) iR Exd AR FERBIR BRI REAH
ey ' . PVC-P RA LK b FAR 2 mm PR IR
MBITENS, SR 1. 2 pB B TH %o EWRER M
R R T X : e H PEX BERI LI % IR it

S Hy 2 WG AE EPDM 2% SIRLHBE 2% PR 2 mm i
ﬂék{*%ffﬁ LR ifaf EPDM 12%  =0ZPiile  12%M0F]  PAR2mm  BSDE
REAUKHIZAL 1 h, BABIK  ppomoowe  =wopilem 20%HMHE BR2mm

iR YE 10 min, )5 A 4G

KFFRHEATIE VG, B IR SR KT B 100 om?, 78 250 mL WM . BEMSARILAGTE VG : 426
JH 0.2 M ShMRIFHIR I 24 h RERTCALIT I, R)e Bk T, Boa A S00°C Ryl 2 h RERA LG Yl . 5%
K3 Be BB BRI o SRR DU T A B o S 9 2L, 15484 0.2 M ERIRVA iRl 24 h KR
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WLI5YeY, RIGTEEHEREN(100 /LR H1(60°C)R B | h HRRAENM, )5 @aukEsE, KT
1.2 EIBXE

SR RNE U T, TR TE R B RAKIETEARLR T , AR5 108 Ak FI P S e as v Uk
10 min, BI4%KFE . LERRBERRABNFRU AR, AN 100 mL [ 0.22 um JEMBEEIER Evian K, 7R
60°CiZl 24 h, W58 —RIZEHEEFE, FMA 100 mL F 0.22 pm JERREGE I8 Evian 7K, #LE1T 7 X
FHMI1-MT), BRI S5 )5 % 0.22 pm JEAEE JE A Evian 7K, &k 5045 38R /KR (M1-M7) 43 5]
W& TOC, AOC, PGP. FANMIAAE S R FERT 2 IREE 5.
1.3 £PYREAAE

G Ve T AT BHE T 250 mL I H, A 100 mL A 0.22 um JEEEJE A Evian 7K, ££ 60°C
224 h, REHKE KR AER, M 0.22 um JEREIIEAY Evian 7K, FMNEEME, ERIEAI6
WelEH 1X 10" cells/mL, 7 30°CHE35 2 . SLRLS WG, TR b AR R A5 S8, MRk
Vo BRI A HLR(DOC) & . AW IR B S 3o vb 4 F B 3 Fn PVC-P 43 4R BRI R AT R, A
WA TR E A 2-3 IRSL5 .
1.4 BmEREEKEE

% FH 7K H = s L 99 J5 5 (Escherichia coli O157, Vibrio cholera El-Tor #1 Pseudomonas aeruginosa)jil]
SEERBK A B 9 SR A K TR (PGP o3 S A K TS AR AR 52 JECBEAT AOC I — 3K, 43 A A
XA R AR 7 LR TS, S b R IR BB T . SR R R AR T 2 S R R 2
HEATTIEG 3% DAIE R A B R BRBE . =P 5 B AR G Rk B A 1X 107 cells/mL, 7E 30°C 61332 B R
(7d), AL K32 i Bk e B R B R R R
1.5 ERAHBOEETER

P RE AL SRR IRV b s BRI T A K, BT 3R RLRE U TOC & BRI CH
PRSI R R, BREkZ AN B R TTR R & 78 R RO A DL kg e . PR ADRH 3k J5 12
FEAR: (DIETBK P KA AR e 8 tk, FEBORA SYBG Green I £ PLERGYuta, RAF G40
MRS REME 5 (2) 33 A WG 3. M WL 5 0 1 1 2 B
1.6 TWELBIERKRE

B 20 mL i 0.22 pum JEGE PR FFKAE, 70°CKE 1h, BEIE EilJ5HA Evian KIEMAT HTR,
FARBHIFI AR B 5 X 10° cells/mL, 7 30°CHE R EMBELERIREEN, IR0 MLAI & 405 B 8. 7Ed
& AOC P MSOKFE AR AR, FEMATHEFEAIETLIE. AOC MK B 45— % R 3L
1% 107 cells/ug AOC #4712,

2 APBREANEDREMER

2.1 TBTBRER - :
RIS T | FiR, 4E T R - /
X HRHE) BHAERS H(PVC-P)y Wi it bt
BHPEX-a F1 PEX-c)Fl ¥ A 45 1 25 3 44 B}
(EPDM 2%#i1 EPDM 20%)t¥i(5§§§ﬁ1§§
Wy ZE . AERIER IR, TR R
1T, TOC F1 AOC ZBALfR/N, TOC Hy-FH3k
J 9 0.18 mg/L (n=50) 1iif AOC 3K & 3 0.04 WY o 7 oo
mg/L(n=40), 7EAESHIAERS, Wk WMz WS Me NS Mo N7
TR IR . BRI, HAh o JRITOCRACCERITRSRUR
BT RS B IR IAHEAT, TOC H1 AOC HHK JiE BT EvEn THgrAion e
B WIEAR. 28R PEX-a 1 PEX-c BRI TOC ¥k B #IE, {002 AOC ¥ EAR T, PEX-a XA
2] 30% TOC 5 AOC, TM*}F PEX-c #AG#1T 80%py TOC i AOC. Bt4p, 5 PEX-c #HEb%:, PEX-a
FEii TOC [k, M7 % TOC F1 AOC HEAHEEAMIRRL . - FX Wikt PEX AR, 7 WOTH
Uy J5 L TOC & BIMET 0.5 mg/L, /T ERHKFRHE . EPDM 2%k PEX ABHRE ) TOC 1 2-3
%, A 50%0 TOC BB A 4RI il . EPDM 20%REH0E 2 A B, T B 0TRE 535 o TOC 3% 5

3 8883832288

TOC-AOC (mg L")
TOC-AOC (mg L")

88 8 8
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100~200 %, fHZIZA R AN AR A K . 25 ERE, TR L4 vl DISRAE SR AR
A ML R TS B A Ay w0
2.2 SYEEARSKRER

ﬁ@igﬁigﬁﬁﬁ/ﬂﬁ ig&ﬂéﬁlz{ﬁ*j*jl‘ﬁﬁk Hgﬁ*}.[l 1_0x10: [——1pBPP sffs
PIRRE, (EIER R R MR BB R . I 5 A ™
TEIRIEB R I L T KW F BB E TR I BB (PBPP)s L aonor 2rze

FERHET 1 90 BUE O REGBPP) BB IR e e o o b
(BPP), 35455 MRHFHRE B B KM 1 e A )

IATBLIR(DOC) . S2hsh HANIE 2 BiR, Bk EPDM 20%5h, €.l B .,
HARAR G R B 250 4 R 5 TR LI 45 R A R i g
[ti—%hk, PEX-a il PEX-c [ty BPP #9414, T EPDM 2% T
) BPP MM B, WHALSRAT AR, AR TADRIRE I - S

2 T e (A) FMBKDOCEE (B)
ﬁ i—t%(SBPP)iQ i@l_%ai7k‘;§ 71?1 ':P H@ 1& ét% (pBPP) . ﬁﬂﬁ? Fig. 2 Bior'nass pl:oducti‘(‘m'potf:n”tial (BPP)
DOC &i‘%ﬂtﬂ*ﬁw E@ﬂ& , Xir{'i PEX *j*sl‘, DOC %EFX?EIF determined with the “BioMig” assay

WAL, AR 0.5 mg/L AN ARBAEWFI A, i EPDM 2%%145 6.35 mg/L AHEEA. FIF BPP
HE AOC SB(FE A% 1X 107 cells/ug), KI*}T PEX-a, PEX-c, EPDM 2%#l EPDM 20%, Hif
BRPKF A NIAE 92.4%, 87.4%, 81.1%F 2.4% LR . XTF EPDM 20%, HEAEARMED
AK, Joitsg pBPP X2 sBPP, HAAHEAL, AR M DOC =ik 24.31 mg/L. XAl fER HTRIR AN
XA A g A K B I B R AR
2.3 BRPNNEREEKERE

WFFEMIR T =5 A E. coli O157, V. cholera F1 P. aeruginosa fEA4 BRI 1 A KIERE . ARHER T
PEX-a, PEX-c fil EPDM 2%, [+ EPDM 20%EA 8t A LR A K RIEITIIR, PLUTRIIK
MICE 1 KB MRIER . TLREERNEK 2, =P A ARBTEX =M RS M1 b A K. P
aeruginosa [t E. coli O157 1 V.

-r Shk ]2 ZMERHN R REEKEEMERHANI S AOC WELH
cholerae JLA7 B {3 iy A I E, Tab.2 Growth potential of an estimated fraction of AOC consumed by the three
H-HERZHAENRIIEE L FF P. pathogens on organic carbon compounds migrating from plastic materials
aeruginosa fAE K, XA 20% B¥ PEX-a PEX-c EPDM 2%
P PR AB 2 FF E. coli O157 DOC (mg/L) 0.17 0.62 0.83
AR, =MobbR S % R w4 » . PGP(10°cells/mL)  1.55+0.10  8.50+0.40 6.50+0.20

. aeruginosa
K mg e AR —A, XA AR & AOC jl§#E (%) 36+1.4 88+12 40.5+1.8
. . : . PGP(10°cellsymL)  1.35+0.10  6.30+0.88 1.80+£0.01
ﬁ P aem‘(inosa TRUBIGESRD 1. cholera AOC 54 (%) 265417 421435 16.8+0.6
T2 . PEX-c BB AL o PGP(107cells/mL)  4.80+1.00  10.10+2.10  7.30£0.09
YIRB S 5 2 Ay IR AR K E-coltOIT s oc ke (%) 178404  18.8+0.6 16.940.3

2.4 BRHHEETHN

20 B RR A B AT 2o R A AN 25 A YRk PLEAT TSI, 45 SR 3(D-F)Aian. B A R £ 5 HE
DI R M S B AN i, i A2 b A 7 HEDS RoR SMLBEARS s B 405 . X3 EPDM 2% 12%, FEiK
VR YIIE b, SR 2 R 40 . {HX) EPDM 20%, KW 57 2 21.2% 41 B4
FOBERERESR, Th ARt ad 7 45.5 £ 11.3% M AN E AIMRRAS 5e 3. O 7k — 25 SCA R e
A 3 O U A A LR SRR R T A K B . SIS S [ A Y £ 55 S AT A [+ 10 7 LA R
YN 2 P DAPI 347 5 (WA ) 40 8 20 B 5 e ik i PT e (L1658 ) M HLA Tl WGA 3
e (e t), S5HRILIE 3(A-C)fin. f& EPDM 2%F1 EPDM 12%M K i 222 15 fa fnsg s o, #*
HAAE R RO A A T AR R, ANASET 4. TRiAEAT kL EPDM 20% A1, 7T RAR IR 2 85t 40 5,
XM P AT SR IIEE I, XV BT A RRMET AN, X5 BB R 45 5
F—3.
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EPDM 2% EPDM 12% EPDM 20%

3 A-F ZH R TR ME KRB R
Fig.3 A-F Effect of materials on cell viability during growth on EPDM

3 MRAFGENEMNRS EIHM

3.1 MR 7T ERVERIBR
TEIT RSB v, BT IR B TOC it AOC 25 543 514 0.12-0.2 mg/L F1 0.02-0.06 mg/L ; Bt %) H& PVC-P
ff) TOC 1 AOC Z5 5435k 4.7~43.6 mg/L 1 2.1~20.6 mg/L. FERFEAT M, TOC Fit AOC 54K/, B
PR B BB 20 7% 5 I AR I 7K S, Bl TOC F1 AOC By AR AG I 35 B A R Pk X BRI 25 8L . e T
Bacmu g, MBS R BRI IR, TOC F1 AOC MMEAS AL T 750 £i%, HeHiZ% 05 2 HA R KR
BBl XTI RS, X IR A B XS R £ BPP 4351024 4.7 X 10° i1 8.4 X 10° cells/mL, BPP {75
ALt T 190 £ . 68 BioMig HAGMREF I etk Vi .
3.2 WMRFZEHERY
TR LERAE 4A) R . X FIE . -
B9k, % EPDM 2%M1 #E4T 7 :@A% 0 =Ly ol =
WEL TR, /251 E T TOC. AOC

X pBPP
vz 8PP

o
2

e 2
S8
B

1 ATP &4 . TOC W& BN T - S L 5 %
s o 05 w < g 1,50E4008-{ ZV 7

0.79~0.89 mg/L i, FIXI kxR £ SR . 1) s Z . %

% 4.7%, AOC Fl ATP LRI AR P o= g \ N K

o & : VNN

i\

SFEHE 2R 8.8% 0 16.7% . JHIE B e e e R JHE R e S
SRS, 75 45 S EAT A1 B4 THXMMEARERZBORRE

b Fig.4 The repeatability of migration test and
HE M. N TFEYRIER R, 455 biomass test with the test of EPDM 2%

W 4(B), AT T 5 IRADIIEF RS

%y. pBPP. sBPP F1 BPP My xI hrufifi25 43 B 38.6%. 13.1%F1 12.5%. FELA I %%, 1 MDOD Ji
%, 4 MDOD {H AT 3~5 mg/L i, HbrfERz<10%, {524 MDOD {E4+T 0 2 0.1 mg/L i}, Hiruklmzs
T3k 100%™, T W270 HIbRERZE AT 10%~40%2 ™). f4 2410 BPP J5 kvt f 40% 241", @
X b R BATI G % W AP BT i 2 06 LA RGP OB . BbAh, SE8erb i8-8 T Cronbach Z%a(a >
0.9 Fnsh RAAMREF—kk), ZITEHNIKH TOC F1 AOC [ Cronbach ZEaz#A 0.97 F10.96, 44
JRTE B fE Sz 56+ pBPPy sBPP #il BPP [ Cronbach Z&%taZ) >k 0.91. 0.92 #110.99, B BioMig J5i3: H
FRGF BB .

4 45ig

JEHIEESL Y BioMig Jiik, @ik BT AW g R A TR R R A BT 4
J. NI RA IR RGEREDIN: . A FERME M BV BB, & iEAE PEX BARYEF
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The establishment and application of the method for rapid assessing the
biological stability of plastic pipes in drinking water

WEN Gang, HUANG Tinglin
(School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: The biostability of plastic pipes directly affect the water quality during distribution. The present study established a new
method(BioMig) to evaluate the biostability of drinking water plastic pipes, and apply the method to evaluate the biological stability
of typical drinking water plastic pipes. The method comprised a migration test, biofilm formation test, pathogen growth potential
and toxicity assessment, with the characterization of easily operated, world-wide spread, sensitive and reproducible. The results
indicated that the two kinds of pipes PEX-a and PEX-c have a good quality and biostable, however the selected sealing material
EPDM 2% could support huge bacteria regrowth on their surface and associated water. All the selected materials can support three
pathogens growth (P. aeruginosa, E. coli O157 and V. cholerae) except EPDM 20% due to its toxic to the natural bacteria, and P.
aeruginosa can utilize more widespread carbon released from the pipe materials than E. coli O157 and V. cholera.

Key words: plastic pipes; biostability; test method
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