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Development of Chemical Exposure Prediction Model for Aerobic Sewage

Treatment Plant for Biochemical Wastewaters

ZHOU Lin-jun'?, LIU Ji-ning' ", SHI Li-li', FENG Jie', XU Yan-hua®

(1. Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China; 2. College of
Environment, Nanjing Tech University, Nanjing 210009, China)

Abstract ; Sewage treatment plant (STP) is a key transfer station for chemicals distributed into different environment compartment, and
hence models of exposure prediction play a crucial role in the environmental risk assessment and pollution prevention of chemicals. A
mass balance model namely Chinese Sewage treatment plant ( C-STP(0) ) was developed to predict the fate and exposure of chemicals
in a conventional sewage treatment plant. The model was expressed as 9 mixed boxes by compartment of air, water, suspended solids,
and settled solids. It was based on the minimum input data required on the notification in new chemicals, such as molecular weight,
absorption coefficient, vapor pressure, water solubility, ready or inherent biodegradability. The environment conditions ( Temperature
=283 K, wind speed =2 m-s ") and the classic STP scenario parameters of China, especially the scenario parameters of water quality
and sludge properties were adopted in C-STP(0O) model to reflect Chinese characteristics, these parameters were sewage flow of 35 000
m’+d ™", influent BOD, of 0. 15 g-L ™", influent SS of 0.2 kg-m ~*, effluent SS of 0. 02 kg+m >, BOD, removal in aerator of 90% ,
sludge density of 1.6 kg-L.™* and organic carbon content of 0. 18-0.19. It adopted the fugacity express for mechanism of linear
absorption, first-order degradation, Whitman two resistances. An overall interphase transfer constant which was the sum of surface
volatilization and stripping was used to assess the volatilization in aerator. The most important and uncertain input value was the
biodegradation rate constant, and determination of which required a tier test strategy from ready or inherent biodegradability data to
simulate test in STP. An extrapolated criterion of US EPA to derive biodegradation rate constant using the results of ready and inherent
biodegradability was compared with that of EU and was recommended. C-STP ( O) was valid to predict the relative emission of
volatilization, absorption, degradation and effluent, on ground of both successful simulation of the removal of 26 chemicals from
references with an accuracy rate of 81% and consistency of prediction and test with absolute difference of 2. 5% -6.3% for 5 phenols.
In cases of prediction of three chemicals with different properties, 1,1,2-trichloroethane, Naphthalene and DEHP, the predicted fate
well satisfied the monitor data. The model is therefore believed to be a simple, robust and useful tool in fate study and exposure
assessment of chemicals.
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4% 23/36 1 BOD #f ABE“ih , B2t BOD, ABR%
(Frop) 2} 90% . W55 IR AE MM BOD Byt 2 rh
SEFETE R RIS R R R (P, kg d T P
T L (3).

audge = @ X BOD X Fop X Y0 (3)

Y HT5VE 3 (kgkg ™" ) 5 BOD,, Ay i< it

BOD; (g-L™"); Fuop N BOD, EERR (L&),
Y e WGV (kg kg ™).

Mikkelsen 2512 fif 5% 5 B Y e 1931 B 5

(4).

Yo = 0.947 +0.0739 x Inky,  (4)

ol kg MG TR (kg kg ™), ATHRE Fyo, i0E
Inkgy = (0. 818 — Fypp )/0. 0422 4B Fypp =
0.9 M, kg M 0. 14 kg-kg ™",

AWFFEEREIL R, At B, EBHAE 10 K5
IKARFET  SRAFI RE T 3 P 5 U 1 2% 3 RN A ML %
. EREN AR E R ATTE 18% ~31% 3478
20% , FI0LHh 5 Je A S V5 e RS A 25 575 15 e %
FEA 1.2 ~2 kg-L™"  ¥I{H 1.6 kg-L.7".

BRI ORI S5 g e S 02 3.
S ARGk = | ATHERES TR 3 A,

%3 C-STP(O)#E#FI SimpleTreat A IRIE L M FNF =S

Table 3  Parameters of environmental conditions and scenario used in C-STP(0) model

¥ o JFIK(RS) W (PS) i (0) LU (SLS) 2373, (air)
A B B A B A B A B
T T/K 283 288
H Ab 3 Q/m®-d~! 35000 2000 — — — — — — —
M Ws/mes ™! — — — — — — 2 3
K 5 B b [ HRT/h 2 2 10 6.9 6 6 — —
e V/m? 2917 167 14583 575 8750 500 85070 4000
g h/m 4 4 3 3 3 3 10 10
e A,/ m? 729 41.6 4861 191.7 2917 167 8 507 400
RS L Foea 0.086 0.104 0.571 0.479 0.343 0.418 — —
B R Ap/m®+s™! — — 0.13  0.13 — — — —
LRk Ryo/ kg L73 1.6 1.5 1.6 1.3 1.6 1.3 — —
TR RV SS/kg-m 3 0. 067 — 3 — 0.02  0.03 — —
BT AR V/m? 0.098 0.02 21.88 1.77 0.088 0.0l — —
DURAR AR V/m? 7.29 417 — — 20.17  16.67 — —
5 H AL T S R BODs/g-L~! 0.15 0.27 0.128 — 0.0128 —  0.0128 — — —
A MLk & Soe 0.18 0.15 0.18 0.37 0.19 0.37  0.19 — — —

1)A:C-STP(O)#i%I; B.KKY SimpleTreat BEH; FARY i 5 ASEG o WA ESE, — NEH

1.2.4 HPEFRE STP # IS5 S50 5500
Kk SimpleTreat 1 US EPA fit) STPWIN #5#
FEI B bW 1 STP 2 88 PP A 5 AL, STPWIN A5 5 {52
BB ESENNDH, BKE SimpleTreat [BIE 2
ARG, N B B £ fd F SimpleTreat 5571 i
W2 S T E S RE S H R SN E S
WX g 2B B 022 5. T E STP #£7K BOD,
SS. f., B E LT ECA Ik BOD FMIK SS {5 I 7= &
B AR S, AT VR B A2 S > b E 3
SSHUE C-STP(O) R FHI (1) 15 Yo X Ak 2 i B I
B A REARG, — G Hh K b a e E il o, v P
WEEIR A R 283 K, B IL TR 288 K, fh 27 i i 4
RAEWBURBS /N X AR E AL 2R A D E
HiE STP H AbBE P2 35000 m’-d ™' & T
W2 000 m’-d ™", %F AR ] HE A& A1k 2% 5 C-

STP (O) T iy STP Ay 1k = &b ¥k B2 f 2
SimpleTreat T {E A 1/17.
1.3 iyt i SoR %
1L.3.1 “Fii
()R B STP b7 28 S A B BE T
SRR, D)2 A0 AU T K b BT T AR
AR B Rl e TR A I(S5).
A(O,l) = A(I,O) = ’\/ArezLSTP X hair X Ws (5>
(2)7KP A AR 7K v 575 K H AR 3
Q WIEL, IR (6).
A(0,2) = A(2,5) = A(5,7)
= A(7,0) = Q/(24 x3600) (6)
(3) BIFPRLm AN YR A A AR 2 A B
I A P 382 L I 178 7K S 38 23 R 5 [ A v B 1
BOoRATH —mW, i E 5 ATGREE (Ry) ,
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A(0,3) . A(6,8) . A(8,0)IFHELAXAAMBL, LLACO,
3) M A7)

SS
A(0,3) = A(0,2) x e

Rupw x 1000 1)

FERITTHL A 2/3 (R F BURLTTRE ok, A
1/3 [ PRORLIE A R S03, ) A(3,6) =1/34(0,
3),A(3,4) =A(4,0) =2/3A(0,3). #AZVTHAY
EIRURL , — 5 B G K — BB iR RS
AT S O e 5 o (S B SR A
BB |1 ) B A, o Sy E O R i LK (8)
(9)F1(10).

A(8,9) = A(6,8) —A(8,0) (8)
A(9,6) = A(8,9) - A(9,0) (9)
A(9,0> _ Ssludge (10)

T 24 x3600 x 1 000 X Ry 51+
B H PR A TR AR TGV (S, ) TR
(175 Ve FIBE St 15 U8 7 A 1 2 A2 9 K b it
e HHAAX WA (11).
Sautee = Pauage + 1000 x 3600 x 24 x
[A(3,6) X Ry ps —A(8,0) X Ry gs] (11)
1.3.2 ¥H
P 7 AR &R 8 PR EE A B 1Y P v i
TRIE , STP v )™ et R A 46 T3 Ye-7K (W Bt ) F s <-
KRR (FE k& MBER) . Mackay )22 T i d 9 H5lad
PRI ik VO R X (L)) M5
(12).
X(i,j) = D(i,j)/Z, (12)
Kb, D (i, /)i B HENTRE R
[mol-(s+Pa) ~']; Z, B i MHREXKE][Z,
mol - (m’ -Pa) ~' |31
I 2N B AR LT LR, Z (s AR (7]
REJE NGB EL ) BE MR 5 1Y A 27 i, 20 RE PR FFAIR
IR SE. AL e AR 09 128 R 8k, n) I ] Bk 2
XUBH T3 13 B b 27 il TE A P A% o B 4
P IE R BREE TRk B T 3 B8 R AT B A P AH
g T BEL 7, ELA BE A SR B AR A =2 A 1/D
=1/D, +1/D,. WREFISIAN b7 B e AR (40
K PR B (K ) AR AR (Z,) B
DIKAREZ B (Z,) . Pt SR L, 1% 5
BALR A0 R 2 T 5 SR A et B, Hoak T
HAE B Z DR B S P R 2.
(1) Wz Bhf
TG BE R B(Kp, Lokg ™) P HPIRAET
P TE 15 U8 Hh ik BE 25 i (Z,) FIOK v B A

(Z,)Z
K, =2/7,

15U IR A

Zy =7, =7Zs=12 =Zy =K, x Ryo/H

K B0 B S

Z, =2, =7, =1/H

A2 A 5 U H A R S e TS e A LA
(), AFEER RIS I AL SR K {EA R,
A TRIZ £, VA — A5 875 08/ K W B R (K,)
FAEAL2 S B AT R

K, = K/f.

L2 SRS LA 3 PR BB , Langmuir 2
AU | Freundlich BRI PRI AL 75 ARk 5 B ( R
JE <1 pg L") Al LRI X K ok
W5 BT A2 o 8 ik = B o B Ak 2=, ml
R K, GBS R A B R

K, =0.5xK,,

R i B 2 OB RH 8 3K Mo Ak 2 il ZE K AH A
B TR s 2 T IR V5 UK Z B D AE
R (K, 81 TROE,

k., = 1n2/t,,

A ¢, AT U W B A AT S A — T HH B s TE]. P
TSR] T W BT AR R, T LA R ¢,
h 360 s, FIUTHLFT TR ¢, 3 600 s. NI D
E AW (13).
ks
D(ij) = DG = 1/(V.Z,) 11/(1/jzj)

(13)

(2) # K RS,

Ll R A R T 28 RO R i A R AE L (R
S BT S AR K P I L R KA SR
BRRAS T A2E S E RS K R 8 0 BL R 8L K, 3
A,

K, = P/(RTC,)

LA Ak AR /K S22 ) B 43 B A

PAHK,BY SHIK Hbn] LA HEREE(H) .
H=PxMS

FAEAL 2= e SOK A 1 o e . fke#
Y i e 1O AR SR B, v AR YE PLoM L S it
BRI, SRR S

Z, = 1/(RT)
A R AH%L,8. 314 J- (mol -K) 7'
KN,

KA JE

Z, =2y =7, =1/H
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KR ZEAERHEE D(1,2) M D(1,7) {8
A (14) M,
D(i) = D(i) =
K, xZ, K. xZ
K K N SAETRRE(2.78 x10 Pmes ™) K,
HIKAG T K (2. 78 x 10 “me-s ™). BRSO D it

A (15) .

D(1,5) =D(5,1) =

(14)

kat‘ralor

1 N 1
Vi X faewo X2y Vs X Z
(15)
T e 9 R ML R TR0 B, Ry 3R THT 9 A R
HHL ) R B IR A A () PSS
ZH,

Roerior = bt + by
X R b2 i T B P AR e R Ak A
FoE AR L. R ER kN0
o Ku/hy +1/hy,
i = K./K.. +1/K,

SARVE R HRH BURYE Hsieh 557 FFoT 4528,

PRI
ko = 8.9 x 107 (A4,/3600)/V,H"*
1.3.3 [

P2 i B AL LR A, 15 K Ab BT P Ik
JEALS i — PR ST — 2 B0 15 05 B B Monod J7 FE.
Monod J5 FEIAR , e — o A= Wy 1 Lo AR K A8 5 B
(Ao ) Ve BEAHOG , BRIV =7 il ) B figp AN A A B
FASE 385 Gl A= W B8 AR R AR AR 5C , Monod J7 & F AT
KSR E R 2. HATE B b8 A m] B 2R
Rl 1y v 405 5 A A 40 21 ( Organization for
Economic Co-operation and Development, OECD) $2 tH
{18 2 e A s R X6 D7 | A 365 PR 2 ) e e
FHIEA A= IR A PR3 A ) R e 1 — T ™ A 1

TR, AN AR i E DR A W e i P rh 3k B3
KA WAE STP ] DLSE 40 4k, iz ik 77 2 &
BREE HEE SRR DLANER] STP K B85 b ()
F%ﬁg‘l\i[nﬁ” .

AW FE B E A2 T Y B A 1 S — R B0 2207
T, =23 7128 )5 BRI B e 15 (ke ) THEE AL
(R AR, AN SR TCTE AT STP s fb2& i i) &, iR
it 5 ) e e P O 3k 1K 25 SR AN HE & STP R Y k.
OECD301, 302 izt % v 2 Fh 9 ¥k B2 S 10 ~ 100
mg- L™, M STP A= 1k 52 17 3t A 2 7 [ 1R 5 2k
2000 ~4 000 mg-L~",fb2% 5 FE STP A= Ak 52 W7 it (1)
ep i o S0 S A 1 T O K . A R ST IA R
STP A= W R figt R IE L T3 R vh 4l i 45, T
DI 3 B2 R v BE 1) 56 R IT5E STP H &, 1185 WX
(16).

[ MR ] o
[ MR FEE | 501 500

k= k500 X xa (16)

Kb, a HAMEREL

7 D R R S R AR Al PR A Oy A e B 1 A
VIR A S | i T SRR AE LRI Ak 27
£ STP H1 1 k, 43 5 #% F T SimpleTreat #1 STPWIN
BERL, N3 4 Pron. BREBSMERRIE 28 4 9,k 53 5]
F1.,0.3,0.1F10 h~", 13 FEAMERRAES N 5 D2,
k53 h 0.69 ., 0.23, 0.069, 0.023 F16.9 x 10~
h™! B DTy, 1, 3, 10, 30, 10000 h. EXEH
1 [ o it 38 LA Aok 1 AR [R] 7K SF- | 5 [ s
FEGU™ T B, AR Y8 AE #9200 e O A 5845
SRS 30TH T e A 06 2% 1 B0 TR T A A R
fif AR 20% , TET5 R BE 8 =i 1) STP v — g A LA
I A FEF# I Simonich SR KR RS 4 Fh
LA [ A YR Pk 0 4k 2% i 78 STP H R 5 B
KAl LLIKF] 95. 1% ~99. 8% . NILERBWs £ 5EM 0
i TRr A, 28 B IR E AR R AR Rl
FHZE [ B SMERR HESR I k.

F4 KREMEEEWPEMBIEFIRIRIGERIME STP HIEMRIEEEHARAED

Table 4  Extrapolation criteria from results of biodegradation screening test to degradation rate constant in STP proposed by US EPA and EU

e Rk X
YR k/h' AR k/h!
1 Pl d: Y 1 P PR A 1 0. 69
2 28 dAEWIREMR AR > 60% ,10 d WELWIFEMEAR < 60% 0.3 PEAYREAEE =40% 0.23
3 EHEEYIERE=70% 0.1  HEAEYIEmEN 20% ~40% |55 F A 2R =70% 0. 069
4 EHEYERERN 20% ~70% A RN 20% ~70% 0.023
RN 57 AN fi 6.9 %107

1.3.4 fk2efim AmiTAE
STP H k27 5 A A 3522 8 JE K i Ak 27 5 1 4

DUML AT , P2 b A 7 T8 7 R 328 381 15 -
i, P R S B AL i LU, O
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fuo = /(1 + K, s x SS/1000)
SR H A2 S IR R AS TR BE ¢ (0,2) Il 2 L 9 36
PUFK H A2 i IR B () M
c(0,2) = ¢, X fi
o e RAE AL 2E S HERCR A5 7K H AR5
¢, = 1000 x Ey/Q
Ko B IS HHERCE  kg-d ' BIRUR
T2 B ¢(0,3) =¢(0,2) XK, .
1.4 STP Zg8 S PrRAE 04T
b2 i LA R R 280 . HA G 1
HF K A Y S A A IR B VAR R e
T 5 PSR R AR 1 B 2 A2 S A LB GG M
Ve M E AR T 2519 JinSh 15 K A0 B0 T b iy 4 [ 2.
KA LU JinSh 15 KA EE ) K B — g KK EE
FKFEE T 1 LA ANz F S s R
JE°17 pH (EAH) 2 0.2, 1] 0. 45 pum FLARBEHE 27
HE R UE , B 500 mL 7K FE F [ A0 5 B ( Oasis HLB)
ANEESEAT [ AHAE B, 56 T FR I 0 Ak 11 AH 26 U/ INRE
T 10 mL A9 25 817Kk Bk HLB /M, AR 2

K5 mlemin~ . FRELEHR RSN I 30 min {f
HA R 10 mL P BV VR I, R T VA LR
T ARIE B K (10 1) A 1 mL, W EIR 2
~3 min, % M SCHR [ 39 ] B9 J5 ¥ R J HPLC-MS/MS
(AB Science, Qtrap4500) 731 7K 28 13 28 Ak 2 i
VI A VA VR T AR AR R M O R R
(R*=0.998) , J7 kR A 2.0 ~20 ng-L~", %40
W 20 pg-L7'BF, 5 Bk WK R 70.3% ~
102.7%.

2 HEBYIGIE K M F

2.1 SCHREE S uEAsE Ay

Monteith ' #l Hannah £V #5517 1,1,1-=%
L5 26 MAE S TEAR GG PR TS Ve rh i KB A
WA T3 26 ME240h 10 H | 1gK,, LA R A= YR i
PGP IE B I8 US EPA [RAMEARIEFRERL
THAE STP i k. 26 b2 5h B RE £ DL 3% 5.

BRI TN 22 53 4 20% Ryl 23235 F 2,26 A
Ak 2 it T T g 22 465 X B /N T20 % 19 214>, T

%5 C-STP(O)EEFNES ki E LR

Table 5 Comparison of model results by C-STP(O) with the measured values reported in literature

PR B R bzl) LK,Y DTy h —— C‘STP(:(R ﬁli}ﬂﬂ{ﬁ‘:% _ SCHR L BRAE T R 22
/Pa+m” +mol TR K TR MM EERE /% /%
Py S fkfil 2932 2.64 3 68 11 0.7 20 89 74 -15
1,1,1-=5 2% 1472 2.49 10 74 16 0.6 9 84 85 1
R 5 1357 1.19 1 41 9 0.1 50 91 65 -26
1,1,2-=5 2% 1183 2.53 10 71 18 0.6 10 82 85 3
LR 887 3.13 1 35 10 1.2 54 90 93 3
R 679 2.69 3 57 15 1 28 85 90
R 1,1-Z5 0 628 1.79 1 30 102 39 89 94
Vil 382 1.97 1 23 12 0.3 65 88 86 -2
L&A 353 5.27 100 51 33 17 0 67 65 -2
1,4-— % 159 3.4 10 43 35 2.7 19 65 70
X R 159 3.4 1 13 13 1.7 72 87 94
1,2-Z8& Lkt 121 1.48 3 20 29 0.2 51 71 84 13
A2 TR (2-4 32 3 ) iR 1.73 7.5 1 0 8 64 28 92 87 -5
PR 0.21 5.22 3 0 33 16 51 67 95 28
t 0.92 5.18 10 0 56 18 26 44 95 51
AR 0.08 5.05 1 0 16 11 73 84 96 12
W SR W TR 0. 05 4.72 1 0 16 7.7 76 84 88 4
E[3 0.58 4.57 1 0 16 6.6 77 84 95 11
J:3 3.96 4.54 30 4 73 12 12 27 80 53
iSRS 0.15 3.7 100 0 9 4.3 0 4 18 14
% 43 3.37 1 6 15 1.6 77 85 97 12
T 7 43 3.37 10 20 50 2.8 26 50 85 35
2,4-D 2.0x10753.13 3 0 38 1.9 60 62 60 -2
o SRR 0.58 1.7 1 0 17 0.2 82 83 98 15
1 0.05 1. 46 1 0 18 0.2 8 82 86 4
W(2-F 258 ) Bt 2.89 1. 12 1 1 17 0.1 82 83 80 -3

DHIEAR H=PxM/S; 2)1gK, THEAR 1K, =1gK,, +0.3; 3) DTs B AR DTy, = In2/k

ow
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MAER 23R 81% . TR0 (25 46 X HE KT 20% 19K 5
A (53% ) . B (51% ) . & S R
(35% ) . I (28% ) . A5 ( -26% ). LA R,
2% STP b J5, 43 Be L 43 5 b 25 R (4% ) . K
(73% ), 15U6(12% ) | BEf#(12% ), T B H =
3.96 Parm’ -mol ' FEE AN EER G, 25 4%
() 43 A EL BN A5 G, PRI T 5 S0 {25 5+
FBN TS VS RN A L R A R Ao il PR R A
Z B STP s PIRAL | b2z itk | e
AR BE | V5 R MR BE RN AR R A W R A 22 R
K ARXEHERG I A A2 S e STP v i) A P i
RO i 2 4 X KT 20% 14 5 ikl A 4
Rk 2, SCHER SN & T A AL T, HLx 4 F
fb2F 5 DTy, N 3 ~ 30 h, J& T 0 16 8 36 v T e fi
B AR AR ) R A 2 . DR AR Al I B o | A5
TSR T BRI A 00 5 it 23R AT S0 1 58 /0 1)
A IR 2l R (EAE S 3k e ) 5 T R
VA e ) AR R A R S S 2 B R T A
RITGOMAE.  FR T DR A 0 o A i 0 45 1 1 P A
A2 AR IR B H A W A P 3 2o K I A e R
HAERET R A P Guhl % HodR TR
T A P 8 i P R [ A R A 25 SR 5 T 7Kk A 3
J RIS R Z R AR5 & B 80% Ak 2% i
gER I —E. HA 10% ~20% M4k2f 5% A it
i i 48, (H 2 7 AR LI 50 b & AR B . Painter
SIS gT Al SR Y PR T O 1 0 45 T A A
3 3 4 06 v A i 1 G A2 i FE ST v ) 9 £t
HIRAIKREN 90% L b Rkl LIk, Bk 4 Ffl
i TR 235 SR 10 25 S 2 R Ay s s 1 e A A 2 g
fiff TR A BE T 0 S W AR STP o i B fige 1k | 3 i 22

S PR R R A S ke AN E RS R, FE A
T A5 R A SR A S EER |, a0 (i A
PR3 P 5 0 A A I e R 23 0, DA 7R A )
S5V RS A PR L.
2.2 SEDECHRE GG IR Y

JinSh V57K AL T2 G Ge il PTG ek, 5 F
ER b i bR A WK 6. 5 Pl e fb 2 i
B3R K 37.9% ~98.5% ,C-STP(O) Fill £ KR Ky
44% ~96% ,SimpleTreat BRI T J:BR KA 78% ~
90% ,C-STP (O ) #5741 $3i il {1 5 S5 I L 28 XoF 22 {8 Ay
2.5% ~6.3% ,SimpleTreat A5 7 151 {55 52 I {5 46
T2 N 0.2% ~43%. HT C-STP(0) #E &l
BOD . SS. f. 28/ T SimpleTreat Hi%1 X} T 5 F
R SR B PR R R S Ab A A (1gK M 3. 17 ~4.54) ,C-
STP (1O ) A5 %Y 3 I (1) (1 35 U W B EE 491 A X F
SimpleTreat £ /N

X AR 2 i R Iy S E . C-STP (0) T3 fA
SimpleTreat THIMAE 5351~ 37.9% . 44% . 81% ,
H SimpleTreat 15 C-STP (O) Tl 45 5 22 S 4 K.
—J7 T, S Ry C-STP (0) TEW I PHESH /5
W E SEBRIE L, 55— O T, KRR RLOR Y 28 d B
Rt R > 60% , 10 d W 22 ) B i R < 60% ,
SimpleTreat 5% k£ =0.3 s~ 1fij C-STP(0) ##IR ]
) k=0.23 s~ W C-STP(0) 1) k& BUE Jybr i
BORG R

2-FRL-S- SN ELILEFE JinSH STP HE/K Hhogs: H
W IR, M2 670 ng- L', 2 4- RN SE A Y G HY
WG, 7 34.0 ng- L', BLAR R[] fb~F i 2 58 vk
JEAKE 2 R K fH R C-STP (0) A6 5 15 245 B 5
SEMME AR R — L

®6 5 MABENFRIE STP HERENEMFUUE LB

Table 6 Removal comparison of model results with experimental values for 5 phenols

2R JinSh U E(E C-STP(0) Fiil{E/ % SimpleTreat I/ %
A T 2 — 1 - [V 327
A . rrlnil-)mol" k., ”ﬁ?) fﬂ*’_’f /f”f R sk i B BEB R K B BR SXE
2- M- 5- S N E AR 1.5 3.17 1 289 2670  89.2 0.2 46 0.3 95 95 0.3 11 12 77 89
-2 17 333 1 8.10 557 985 2.3 43 05 93 9% 2.3 10 16 72 90
4- T HOR By 0.25 3.23 1 89.7 793 88.7 0.0 46 0.4 95 95 0 11 13 76 89
XPFEEHAR 3.0 400 3 132 212 379 2.65 27 15 4 0.5 19 45 36 81
2, 4- ORI 24 4.54 100 9.60 340 71.8 14 34 53 0 66 3.2 22 75 0 78

1) HHEARH =P xM/S; 2) DT i35 DTy = In2/k

P BTG K AL PR R T BEAE e AR IR | 4%
K EVIRERRAL B AT RER A KRG X BT
BTN SR 5IME R A 22 5. BT REH
Pzt BAT BN K S FDL i d R  BLAEE )

TR AR A AR AR BRI K C-STP K% &
IK St A ARE B4 B .
2.3 AbESTE C-STP(O) /A B

R T RRGEANEI W B | 45 & R Ak L AE C-STP
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(O) H . Kby St i & R O (RRAER
Bk ) SR Il i ASIRL G 1K, R H 508 C-
STP(O) BEAI ] 7K | KA, V5 U8 A HE T L 51 Tl 4
SR ULIA 3.

K(H=1)

{5E(H = 1fH =10)

100 - .t-A—A—A—A—A—A--.A..‘_‘L\
I—I—I—I—I—l—l~l—..~
80 - TK(H =10)

260 - SEA(H =100)
B -0-9-0090900, GIR(H = 100)
e .-.-.—.—.—C—.—.—Ouo...‘
g 40 AK(H =100)
&
20 L ERE=10)
NN
ERH=1)
il & o i
L | | | 1 |
-2 0 2 4 6 8 10
lgKow

H A5 R (Pasm® »mol 71)
3 C-STP(O) &8Ik gk, F0 H XK 3 & 45 B bk 151 59 22 0
Fig. 3 Influence of 1gK  and H on distribution
of chemicals in C-STP(O) model

Mg KRS I, B 1gK,, N - 1 38 ] 10, HE
B Ak i A6 20 sk /D HE R S e 1 L)
AHREHGIN. T 1K, A 3 ~9 JEE W, HE B K i ik
=ity H AP TR D /| HE CE] V5 U A4 L B8] S S 3
T BHE 1K, B0, A i 2 LR R 5 e
W B, 53850 ) K AR R AR A HE R EL 9 B IR, McCall
SIS T A2 S e SR BT AS BE 7 TR i AR
lgK, fEXF Ak 25 S 7E 3 b R B e AT T 40 4%,
M 1eK, >3.3(1gK,, >3) B, 245 e g rh HoA
RSN EE T, BAFAFA C-STP(O) YT 25

C-STP (O) T 25 5 & 7, 76 Te 15 e W Bt it
(IgK,, 91 ~3),24 H M 1 Pa-m’-mol " 34 i £ 100
Pa-m’~mol ~', fb2 S HE B EI 7K A He A1) R sk 2D
HERCEN 22 S0 H B 4 38, Ak 2 ) T R AT
KX, B ¥& Whiteman X FH f7 3 i, M H =25
Pa-m’ - mol =" i, k2% St ZE WRORH AN M b S B BHL )
A5 H >25 Pa-m’ ~mol ~' B}, fb 2% f AE S AH Y BY I
FEBH AR T AR , 4 & B A0 B8 Ay 7KORE A S 78 6.
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