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Runoff Characteristics of the Water Quality of Roof Runoff from the Viewpoint of
Polycyclic Aromatic Hydrocarbons and Mutagenicity
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Abstract

The water quality of roof runoff was investigated. The runoff characteristics of mutagenicity and polycyclic
aromatic hydrocarbons (PAHs) with two to five rings were elucidated. The following results were obtained: (1)
The runoff of roof deposits depended on their state and rain conditions. (2) The changes in concentrations of
particulate PAHs corresponded with those of suspended solids, whereas the concentrations of the soluble PAHs
decreased with time because of the decrease in the rainwater concentration and the amount of detentions. (3)
When the molecular weight of PAH was higher, the ratio of soluble PAH to total PAH became smaller because of
the lower water solubility. (4) The partition to particulate phase was observed to be ten- to a thousand-times

larger than that in the equilibdum state. (5) The major components of the particulate PAHs were four- to
five-ring PAHs, while those of soluble PAHs were two- to three-ring PAHs. (6) The PAHs concentrations and
mutagenicities showed a tendency to change similarly in most cases. This suggested that one of the main causes
for mutagenicities was a combined effect of PAHs and their derivatives.
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Fig. 1 Preparation method of samples.

F 7212-80°C (Ames testH V> 7 V) CRIE L 7%,

2.3 PAHsD T

PAHslE GC/MS-SIMiE 1€ L& 9 Naphthalene,
Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene,
Anthracene, Fluoranthene & Pyrene%, 72406 HHPLC
ERNCTE M= MIA-KICRD T TFT 42 NET
Benzol a] pyrene, Benzol €] pyrene, Benz[ el
acephenanthrylene & 4341 L %, LATF TiX % 3L Z NPT,
ACNL, ACNT, FLRN, PNT, ANT, FLRT, PRN, BaP,

BeP, BeAPL W59 5, (/A L7&GC/MSIL B EERT
B DGC-14A/QP-1100WA, F ¥ VT U — T AILI&W
Scientifici O DB-5 (£ X 30m X N£L0. 249mm), HPLCHE
BEHMER-OLC-VPY U — X, 58 A T LidVydaci
D201 TP54 (& X250mm X H 4. 6mm) TH 5,

2.4 Ames test D%

Ames test V3 TETAERERE - B o ET %, SOmix
FAN (+89mix) , MEEHD (-SOmix) D 4T, Salmenella
typhimurium  TA98E L OTAL008 %2 W7 LA o
N—va ERICE DT Ro k. LEad - T, BRERGHT
TA98/-89mix, TA98/H+89mix, TA100/-S%mix, TA100+S9
mixD4EHTH 5, REBRIISBET 7 vicx LC3 &
BEOFRY T AFIEED, FUEREORBRE2HO
L— b TIT R 0T, Fio, BMERREER & fai s iRaE
3O 7V — R TiT20, RERSETICIT bRz
L, ok, BEMEME L L C-SImix T
4-Nitroquinoline-1-oxide &, +S9mix T {J2-Aminoanthracene
FRHWE, £, SOmixidA Y =X VR OS.9/a
Ty —Aty bEREHRLE,

Ames test OFEROFEMIT2EPECTITR 70, B1ERE
HMRIE, T72bb, ME-RKICEENEREEZRTEH
FACHRRNBECBTIEBER a7 = —HOEHER.
(rev-plate’) & Rt ROBIBE R o 0 = — O EHER,
(rev-plate’) & DR, /RAZ L AFHETH Y, MRIE=2%
Bith, 2>MRIE= 1. 528RIGME, L O>MRIEZRMEL L
oo T2d3, BABABEIC LD 7L — b AEE L CRBEKO
AEHREOHEAME Lz, £, BEMEOBGOBER

B



LEFEHERIKES L UZREEL & B BRI AORKE O fil T 59

BT TR bipole, HF2BBEOFMIE, MREZ1.60
BE, BHEOREK U b IclE LB RERE
Foap=—#HRmet rev [N FEHL iRk, T72b
b, ¥FPEBEEFERT L, N R=Ru-R) /D LD
BREETOREK U bV iCBRBEL-BEREREREan
R metrev- I BRSO, TOID, (TBEREER
blL, =1~3, RUEFBEREOERKLR an =—¥
O YHE (reveplate™), DX & BB EERE O BHERT OB K
& (I'plate’) TH D, wic, AR - KECHRPERES
ATHREATEREBRMOFRERELR 2 o —HROF
WEZRD, FOEEZEY IV OBERERERan =
—#R (et rev-I) & LY, 28, BT CRBERERE
Bovo—$arBicERERao = —HEWTT 5, &
7o, YT AORIE, Ames test I OWTILHE L O
= a T A EBEIC L,

3. PEMRE

3.1 FAE0007

FAET0007 T Y 255 O BRI 10mm O BAR jiE HFE 7k
R L7, $RELL AT A 25 H 53245 0 b 8IKE34
SETORIFETHY, WHPHO Y7 A 1(S1) »
HELEUR T DY 715 (S15) & TR DiEE L T
B L7, PAHsOGHT EEREMRRICIZT BB LA X
FKREORBADLEL2OT, SIDGIEFZSY T
NTESEBERA LcaryRYy b7 vz, B
FTHEHSIMALSIETCHDI LRy M7 NAECS1, S$4
PHSEETHO ARy MY TECS2, FRIZCSS
~C8hEFEFTL L, BB, SSOGH bRy b
TVEERLE,

Fig. 21CSSIBE LECOBMZEILE R L, BEEOH
ge0 s T AL, BIREHEAKOKEREZREIHIIC
BWEEDILTWA DY, TE0007 CIIME D A h 525
B~ BIE LA o T CS4 B SSIBEMN EH L
Wi, ZHEHEDEERORRICEIZ b 0L EbR
by Tibbh, BITEERFEHEBSAELENP-K I 2K
EEOHRTCHMREZ L T, AROCHEH
TAE TR Dot E X BNRD,

Fig. 3~SI0iXRFEA L F L LCONPT & PRNO EZ
fb#, FEPAHsERS BEORMAE(EZRLE, MO
S/TiXPAHs® Total & (R EEHETFIE) LT AR O
AR LELOTHY, 4. 1TEHERTH, BEEPAHs
BEISSEEICHG LEELLE R LE, T72bb, H
IR ERL EICL Y EENTOZPAHSHSS & & bic
WL EE 2D, UL, NPTOBEDALSSITH A
MMBHRPE L, EFENTWENPTAFHIERT TRV S
FUCHERS L 0 SRlC R L AR R S B, —F, B
HEPAHSIR B IR ORB E & bilcd L, ZHhiak
FHREORD, MBEOE 2 ENFEEEEZ LD,

Fig. 6~TIIERFME FRER ov =—#) Ok
FRLEBDTHD, MPO7 vy MIBEE LIRS
MERLEY AR RLTEY, BHEOHEE T v
FOEL AR L, BT 2 v b LTy, 2
B, AFEECL VM TE RV T AERDD
Niphnote, TAISDFEER (Fig. 6) TIXIATFED-SImixd
ZtcopetrTAE BB T, & IREYHO
CSITCHERAER an o—HRRL Nl Ehbhoi,

Vol.25 No.1(2002)

50
40
30 5,
= - E
=20 @
w
10
0
6:00 6:30 7:00 7:30 8:00 8:30
B EC ¢ SS
Fig. 2 Changes in the water quality of roof runoff’
(Survey0007; EC, 8S).
50 1

a0t 108

230 & 0.6
Q N~
§20~ “&\\wOAw

10 + -1 02

O 1 1 1 i O
6:00 630 700 730 800 830

- Time

|-= Sol. = Part, = Total =+ S/T]
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