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Abstract: Methy tert-butyl ether (MTBE), a popular organic solvent and gasoline additive, has become a common
groundwater pollutant. Numerous isotherm runs were conducted to evaluate the effects of contact time, initial MTBE
concentration, raw material/activation, and solution composition on the adsorptive capacity of granular activated carbon
(GAC) for MTBE. The adsorption capacity of the carbons employed was in the order of JHBG1>JHBG2>GCN830>
F300>YK>Bamboo. JHBG1 and JHBG2 had the lower consumption amount of activated carbon (0.14 and 0.18g/L)
among the six carbon samples during the treatment of low-concentration contaminated groundwater. The adsorption
capacity utilization rate from micro column rapid breakthrough technique shows that the GAC adsorption was practical
for removing a small quantity of MTBE from groundwater and could provide significant guidance for ectopic remediation
for contaminated water.
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Fig.1 Adsorption isotherms at different contact time
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Table 1 Four indicators of 5 carbons and estimation of

MTBE adsorption capacity

bR JHBGI1 JHBG2 GCN 830 YK F300 bamboo

PN 195 184 116 110 103 94

FE TR ® 20 24 13 13 27 20
KRR 155 9.2 5.4 51 41 2.8
kKM 5.8 5.1 4.1 31 30 26
R KRB S 7.1 5.5 2.8 24 3.1 2.7
B MER @@L 014 018 035 041 033 037

A a A VR 3 Tl 20m/L IR R 1 gty e e T R B £ 2 T
fE,mg/g; b T R R B Sk 2mg/L R L, 1 g P 5 T T B
TR R me/g; o MR AlK, H KK FIH7K K] Freundlich
W Bt S e v 5 mg/g; d ARBRIEAK AR BE R Tmg/L 7K I 1) 55
ANKE B B (=1/FF 7K T B 5 )

AN T B A R Xt 0 i ) MR B AP T
FLAR D AT AR IE W 1 T 3R A FLAR 20 A S dls
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LD FEY A Xk MR B 25 12 Uy, i A6 bR b A7 326
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R URE SE PR R A B T E S P B /MR L R 3R
1 7] W, A2 MTBE MEZKIKFEA 1mg/L R K
InF, AN E P24 % THBG1 AT JTHBG2 /N ER S
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KRN Tmg/L B 7K 5 R it 6 MTBE 1)
W B 8 A

M 1 G, 25 SRR R K &
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W B L8, 5 S50 70 Vi 1k o 7 T 7K P R R 2
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(). TP PR AL A v (A0 3% 1 i oK FLAR B 91 4
e, 15 25 5 R AK B R4 A AL () 55 4 Wt
YER B35, 38 50T F kK MTBE Wi B 75 5t & ifil
KT8 TOC [t KR, Ph s vl il ok
FeoR L R /K 55 6 MTBE IR B E 7, PR
T 7 46 R W LR E R K ER B R A R T MTBE
WG BT P9 1 e e 2.

2.5 TR IE S

ENH GAC Ab BRI, b T35 1R R 55 2 R A
P IS [A) (EBCTT) S5 45 A1 25 A1 1 BRI, 3% 1 e PR B R
AT A AR T 06 7500 1 S0 B Sk
Ak VA5 ST o A BHLINE PR3 1 e B A 25 R ) 2 7
YR 77375 S5 (MCRB) & AT 3 2 H g — A
EEE . DU B PR B A ) A i A 7 v K
120~180 H [3d L s F/N T 108 FRI%E R IR 25 R4S
RN I (EBCT), KR HG T 28325 S 56 T 75 R i)
A DALE S R PR S 5 i gk AT il TR D TR
3K, en] LRk 31 7753, v e T A% G0/ B S
GBI FEAF (10 e BTN ARG 2 3 S & L m) s ik
HE B R TR o 1 T T B A AT R 1k B
AbPREER FEAG ST ILAR B RA ] 4 FEL S G

WJE 1mg/L I EBCT 434 10s Fl 5s JiA7 #4%
P AE 22 51 KRR R 7K Fp g Rk 75 35 i 2k
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Fig.4 Breakthrough curves of MTBE in different water
(EBCT=10s)
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Fig.5 Breakthrough curves of MTBE in different
water(EBCT=5s)
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M 4w WL, 250 B SR K & T R X
MTBE ¥ B B I 5~ 25 f: S 56 v A B
(I — 35, GCN830>F300>bamboo; 7F i N
IR (VR B il L5 VR 2t S22 v — 35X B
UE T SCH R AR AT AE B 45 7 2% A R
B AE 1 19451855 41, F300 A bamboo 7E2< 5 K
KA AEAT R AR %38 T GCNS30 e /KR4
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PHER 95 705 LT 7K A 835 1R 2R MR B /N 207 AT L
PIRIRDS b B GE ). 5 =P AT JSTiE ok 23l
FEREI EBCT N A 5 F SRR R KR
PROFUE B 7 0% i 2e 8RR WX 3 BT T IR (E
BRI T PR AE 25 5 F R K AR R K
B Dy R AT R H R g — B R TR R,
TR 2 HL AT A P g, B £
TR K G AL B R

I 2 Bt vl L A D 508 S 06 P T IR
EERRRTEVE RO H R 7K MTBE [0 b 75

R 2T AR H 1,3 5 W B 25t R &5 1
— 3 7E MTBE WIRI T LIS B 27 B A (A 1)
TP R A 25 R P 2R A (H B IR AR AR )
38K L B 7 B R FH 8 16 KL FE CY/Cin=0.5 B,
(&GRS SRS NN
JHBG1 K JHBG2 7F EBCT i %t — 2,15 47 45 I
L B 7 R R A ] A R R gk
GCNB830 H1F300 J5i A1 FH # 1K) 50%,3X 1 W] 4b B Hb
7K H MTBE I, R F P 7 BRAE IR IR P e A
HARHM.

%2 MCRBE{THRITEILE
Table 2 Summary of MTBE breakthrough curves

. MTBE MTBE W AEFRHR (%
MCRB MTBE;, EBCT . A @K MTBE* | o o = %)
N W (mL/min) KRR KBRS OWHARY  c/oe C/Ci=
K (mg/L) (s) (8 (mg)

(mg) (mg) 0.02 0.50
GCN 830F 1.083 9.82 2.4 0.4006 1.94 0.77 1.49 1.65 14.76 70.90
GCN 830¢ 1.149 10.17 22 0.4026 2.11 0.65 1.37 1.97 17.25 66.17
F300° 1.080 9.82 42 0.5008 2.15 0.63 1.35 1.50 31.22 62.27
F3002 1.111 10.04 4.6 0.5009 2.15 0.70 1.51 1.54 30.64 66.74
bamboo' 1.061 10.10 3.5 0.4001 1.42 0.53 0.75 1.03 4.20 43.65
bamboo® 1.082 10.10 3.5 0.3994 1.37 0.67 0.92 1.11 5.00 65.67
JHBG1' 1.113 4.91 6.0 0.4004 2.60 0.56 1.46 233 4.20 35.70
JHBGI1# 1.117 5.00 6.6 0.3999 2.89 0.63 1.82 2.84 1.50 47.44

JHBG2' 1.111 5.03 8.2 0.4004 237 0.36 0.85 2.06 1.01 28.40

JHBG2® 1.328 5.03 8.6 0.3009 3.19 0.58 1.85 2.18 2.50 49.64

bamboo' 1.290 4.96 5.7 0.4002 2.54 0.34 0.86 1.03 2.80 56.40
bamboo® 1.328 5.00 6.1 0.3996 2.79 0.45 1.26 1.11 4.20 69.21

VE: a. MTBE#E/K M= (EBCTXKAAFHEIXMTBE;, xJii#)/(60x1000); b. 23 = ZE 2k MRS AT 52N R AL, . MTBE
2= MTBE #E/K S = LB, d. MTBE W AR = mE: <tk E (MTBE) I (W A6 (HFreundlich W &0R 2645 57);
e. B2 5 ) P =R 15y CH IMTBE 25 ik B/ MTBEWR f 5 B 100%; . SRR IS5 ¢ Hu R /K P #5508

3 i
34 LEARRBACKIMAWKIE FHRHH) Freundlich

W o 53l 2 AH 22 AR /0N, DR AR S [l Y MTBE
HITAE IR PS5 0T 178 1 2 PR 5 TG S 35 5

3.2 MTBE & /N A Bl Gedy, g [l 1) 4% )5
BEPR, 20 Pk B BT

3.3 IRTE /N wT v TN AN [ 3 R ko
MTBE [ W% B ¥ g 055 5 4l 7K b 25 3% P ok 0t
MTBE [0S Ff} fig dse k. E SR K R R 7K A B
1) NOM 24 AN [ml R B (1) FRAR & 12 7k % MTBE

(1 B fi

3.4 LS S IR I PR BRAEAE D — I
TR R bR, AT MR UF 1 R AN R KR BE R S 06
PEIRAT MTBE FRIAH IR B £ 07 K /DN RO % 375 51
9 M 28— I UE T Fh 7 BR AR A K IR 3 P o B
IEA R 7K MTBE 2 1.

3.5 FRAKHH /K NOM 71 HAR
O3 A 2 S it AR PR 5 MTBE 1R B i 1 7
ARG N A P 22 s R LA LU AR IR v
PE IR 52 F 7K B KA LA 1) 7 4 IR 56 e 62
R, KL A /I IR 5 1 e 52 Hb R 7K R KA L
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