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Abstract: Unexpected environmental pollution accidents pose significant impacts to human life, economic development and the ecological environment.
The study of emergency control of accidental pollutant discharge into rivers is extremely necessary. In the experiments, phenol was selected as a
representative pollutant and activated carbon fiber ( ACF) was selected as the adsorbent because it has a strong adsorption capacity and a similar density
to water. In the constructed river model, the effects of ACF dosage, phenol concentration, ACF surface area, method of ACF addition, water flow rate and
water quality on the adsorption were investigated. The experimental results showed that ACF adsorbed phenol quickly and effectively. The ACF dosage was
the most important factor that affected the adsorption ratio. When the ACF dosage ratio was 1:2:4, the constants of adsorption rate was approximately
1:2:4. The effect of phenol concentrations on the adsorption rate was notable. Faster adsorption rates were achieved at low phenol concentrations. The
phenol concentration reached the Category V limit for volatile phenol in surface water (0.1 mg-L ") after 86 minutes of adsorption from an initial phenol
concentration of 7 mg+L ™!, After 11 minutes of adsorption, certain amount of ACF was added and the adsorption rate improved significantly. River flow
rate and water quality have little effect on the adsorption rate. The adsorption results obtained in actual river water were comparable with those in simulated
river water.

Keywords: river; pollution accidents; emergency control; ACF; phenol; adsorption
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2 SEH RS A% (Materials and methods)
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Fig.1 Diagram of the simulated river (1. High slot; 2. Valve; 3.

River Model; 4. Set water tanks; 5. Pump; 6. Network; 7.
ACF addition point)
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3 LWL R (Results)

3.1 FR P KE TR RN T
HRYWRERRIEG REENEER R, LR
5 WA W o o R Y 32 R B R T R o R A e R Y
WA ANE 2 Frn. B A 2 B0, 2RI Uk BE X R A Aot AR
A BE R, V)46 VR BE AR, R B R R 2
B H] &y 26min B, 28 B 25 BR #4351 Ky 51.74% (A)
72.01% (B) F1 84.45% ( C) ; 24 % [ff B [8] 5 86min
B, =&MW EBRZENR69.19% (A),95.25% (B)
99.38% (C), Xt B A9 2% By ¥ BE 43 5 o 0. 043
mg-L ™" ,0.672mg-L "' F1 6.357mg-L"". 7] W]
VAU E N Tmg-L ™" B, 23 86min [ W Bt , 25 B vk

FLAGE B b R K V 20K o R B B PR (E E R
(0. Img-L7").

7 —J7 T, 253 86min [ W B, 3 i BE R BY IR
& 43 B~ 2792mg (C), 5384mg (B) #1 5736mg
(A) , BRZR B 4 v B2 G, 45 IO A ) R

100%
90%
80%
70%

g 60%

B 50%

& 40%
30%
20%
10%

——21Img-L7! (A)
—o— 14mg-L7! (B)
—&— 7mg-L7! ©)

0 20 40 60 80
t/min

B2 FEREXBRMEEHME (ACF 120g)
Fig. 2 Effect of phenol concentration on the adsorption process

(ACF 120 g)
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Fig. 3 Effect of ACF quantity on the adsorption process ( phenol

concentration 14 mg-L ")
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Fig. 4 InC versus time for different ACF dosages ( phenol

concentration 14 mg-L ")
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Fig. 5 Effect of ACF addition method on the adsorption ( phenol

concentration 14 mg-L~")
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Fig. 6  Impact of additional ACF (added at 11 min) on the

adsorption ( phenol concentration 14 mg-1~!)
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Fig.7 Effect of specific surface area on the adsorption process

( ACF 120g, phenol concentration 14 mg-L~")
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Fig.8 Effect of water velocity on the adsorption ( ACF 120 g,

phenol concentration 14 mg-L ")
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Fig. 9 Effect of humic acid on the adsorption( ACF 120 g, phenol

concentration 14 mg-L ")
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Fig. 10 Effect of turbidity on the adsorption ( ACF 120 g, phenol

concentration 14 mg+L ")
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Fig. 11 Effect of hardness on the adsorption( ACF 120 g, phenol

concentration 14 mg-L ")

ME 11 7T LAE H, 27K 8 B (LL CaO ) M
100mg- L' %) 200mg-L "1 400mg- L ' i} , B 4
W Bt s R e, B K RE BE B 3G m, ACF W% it A 2%
R Wk 2. 5 26min B, 2R By R BR R 4 0 R
86.56% .88.22% F188.97% . 23 86min fY MRt ,
By F B2 43 7k 97.38% (A) .96.91% (B) F1 95.
51% (C). Wi, 7T ALK A, 7K B B8 BEXF ACF I fff 22
DA I E N

B b3R8 AT 0, TR K H Y R B R e B R A
FEXT ACF WR Fff 28 By i R A S W R |3, X FE — %8
FEEE B VLB, X R O 8 A A K BV B AR B, HE R
EA Tz 3 Yt s & ALY T 015 e 1Y DL &
AbH.

3.3.5 ZBRAAT ACF A XBHWRHLEE DX
PRI K R 52 3 X 4%, $% R 3R 7 5 i AR By Al ACF,
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FEZ ACF X 22 By i W B 2o A2 R0 7K 7K B2 20 B BT ok
Xof B A BT K EZE K R A8 AR B BE 8 L, pH
7.8 ~8.2,C0D 6mg-L~", B 12 BF, B § & 202
wS-cm .

A 12 WA ESE BRI K R, AR 2 B R A AR
At 72 55 485 400 A K AH oL, R B 2R B . AL 3 AH [
B ], S B AT 7K R Y R I 25 B R LG B 4DLK P B A
fi%. 3% AT BB 2 BB A S5 bR iRl 7K o B K SR8 HL ) LE RS B
PR Y25 ) ¥ ACF R f (SE B 7K #9 COD ¢, AR 48 7]
KT 6 1) , 5 Z IR 7638 - W . A S |
FAELBRFAE A ACE 0% Bt 79 25 By 28 75 4 4)
BA I,
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B 40% ——zfRiAIK (B)
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Fig. 12 Adsorption process of ACF in actual river water( ACF 120

g, phenol concentration 14 mg+L ")

3.4 ACF W E %

W BAESR) B [BD W R L BAL B R R T
ACF IR BUR, % E 5K REE, T R&FAEKF,
FHEEAKH S, H, B A 5 B i L5, 7835 F
BisE S5 B ARG , 76 A5 WU B A hn 42 A (e i i
W3k J B ACT, BT 2 205 5% B AT 7K B 4 5 o o
GUNSE:OR

4 1118 ( Discussion)

Un ey fif S 36 2% 1R R TT RE 4 SE PR A DL, 2 18 30
FE VLTS B 77 58 T I ) 3 B PR Y. AR BT 5 LA i )1
TETLEE B 3 JR Y, R A0 A 20 B 9 7R AT 3
BT LB a0 R T AR Y B LA RSE . I
HEERRA —ERNM N, A5 SRR EE
5. H TG Y 1A AY A IR, B A8 TE SE B T O R
X R K TEA A AT REAY (WRA /NI ) , T
T SE I % BEAT RS, A0 A X ¥R) A 6 AT AR LR — M
Pt — 2P BRI A TR AR

WICR AR W 30 B9 ACF 8207 N BB AR IET5

LWy 5 W B A RL Y 3 4 B i, 32 ACE B9 R
(Srihari et al. ,2007 ). BT KW HEE N 0.5 ~1.0
m-s” W% FE B E] R 86min, ¥5 Yk HISE RS BE B Ry 2. 58
~5. 16km. 7E I, i ] BE 2% 5 L 9, 15 e W) R BR &L
FHRAE93.4% LA b B = AT 3K 99. 4% (R Bk BE R
Tmg-L7"). Xt FR & B AN S AL, %R
B A .

H b 3R ST 45 SR AT R, E FH R B 3k o T K A
T BV il 1k Y5 e ) AT B S AL BB, AR BE V5 e )
PR B A BE 3R TE AR K B B 5 K B A BN 4
R B B IR SR R AR R N S A T R AR &
ERBM .

BTG G ) i U S BORY TR TS e B N S A B
WAL T ERR BB, 78 5 5 7 vk AL B R HE SR M R
HR&ES T, A RERBERF SR

5 %518 ( Conclusions)

1) ACF R DA% P Y 2 2 0 B 258 1, % i 3k 2R
BE.

2)ACF HmE R K #E R REEZNEE,
4 ACF imEZ A 1:2:4 B, IR R HHZ I
SR 1:2:4.

3) 2R By v B Xof W o ot A R ) B, R B AR
EREREP XBEGT, EBWHRKER T
mg-L 'B},120g ACF W} 86min J5 ¥k B K FHb &
KV 287K Fr % B ok B FRAE

4) s LB ACF BB B 48 v W Fi i 5%

5) ACF K ko 2% Ta ARX 2% By 1) W52 B o 72 52 Wi 1o
B, L3R TE AR AR R R AR AR

6) 7K it 3 BE DL Kok o B R AR DY) Tk BE AR
BEREF W ACF MMy R EEE K.

REEEEN:F A (1963—), 5. A4 v E A % KR
EMFRFEATK AR ML ERT FERZR 28 £
EPEMERFAREREE FLXESFRAFERH L K.
KPAEXFE IR AETFN HAEDTN FREARK LT
RfpFEl R IE EEWAAERBT LR KK X 40
KRB EZ 1B BHRARE20 A HAEREA 1257 £
HRB"ATREHKARGBREIREAMK LT TR
RERENRBRARFRENRBEORARE" M RRE
FRABRINAFARKACETNF HAH"REEFH

¥ 5.
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