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Abstract: This study investigated the effect of cetyltrimethylammonium chloride ( CTAC)-modified activated carbon on the adsorption of As(V) from
water. The purpose was to develop an adsorbent that could be cost-effective for As( V) removal. Rapid small column tests (RSSCTs) were set up to test
the adsorption capacity for arsenic of the CTAC- modified carbon. Factors that could affect the adsorption capacity and regeneration method when carbon
was exhausted were also investigated. Results indicated that CTAC modification greatly improved activated carbon’s adsorption for arsenic. However,
arsenic adsorption was dependent on influent pH, empty bed contact time, influent arsenic concentration and presence of interfering ions in water.
1 mol-L ™" of hydrochloric acid solution was sufficient to regenerate the activated carbon after arsenic breakthrough. Activated carbon thus regenerated
could be reused. In addition, monitoring of effluent CTAC during RSSCT tests revealed that the adsorbed CTAC attached strongly to carbon surface.
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A, CHE A AR 36 IR R R 2 F AL
GE D — il 2 B e . R A R 5 ) oK
Ei i O3 SN NS I R

A% ( Sharma et al. ,
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2 K P AEET 10 pe- L7 A bR e IR E , 26
Ef 1A 3000 ZA~4E X A7k Ab B 2 32 252, iE
1T LA e AR T B 2 IR 7E 1.95 ~6.75 {2
256 (ATSDT, 2000).
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TR 323X Tl K TR 4 R BT AT R 0 K AL B AR 42
B 7, ) S A 9 G R 22 B W A R B L IX. BBk
A EJLERS S ARV, 80% 205 44 iy AR
FEME P, HoH SCLLED B A L B A O ™
(Choong et al. , 2007). F&[E M 2007 4FFF 4f th %) 2Kk
FK g i 52 AT 10w+ L7 B bR E (2 KA,
2009) . Xy e FE RO K RY BR AR BOR 3R TR
PR, R AR LA R K IO 32 O K PR A A
Mo DX PRI, T R e g AN B #5415 BR Y Ab
BT 20 BORE X A R B 3 e, R ) RO K b XY
it 5 G ) T 2 5C L B

HAHT, KT URAKERE AR MO RARZ IR 5
ULTE (Baskan et al. , 2010) . & T-35#t (An et al.
2010) W 9% ( Tuutijarvi et al. , 2010) A= ¥y kb 38
(FE3C %, 2009) (JiEid & (Mondal et al. , 2006 )
BOARARGAE W] HE 2 B 7K Hh A i 22 7K A v fHL ok 2
YRR AN S T 32 B K BT 2% A A AR AL I T
BRI AT A R X SE A B T2 %
KA R M. LR B U0 3E Jy 1], Baskan %
(2010) WF 58 % BL, %) 4h & vk B2 500 F1 1000
e L7V M BIREI 42 i 56 mg- L IR 5 5 7 1
BB, B R BRACR AR B 100% , B A 175 U
TSR AGE, LA R IR B, R, AL B
J7 5 RS TR BOK AL B . SR EEDTIE T 241
PO, R % 8 AR X 1 B, — AN 7 A S e
LW B R 2 ABOSCE S, R L BEAT R SN, T
YTk (Vaughan et al. , 2005; Yang et al. , 2007).
(ELIRZ BAE AL E (i v ¢ ) AR — e . AR Z2 R 5T A
FHRR XA 8y 8 B SR AP, 38 TR0 Pk e b gk i
AL B E AR T R e AT v, DAE— 2P 4R
o T PR R B AT A i, R AR R A B A
R LAk B AR B T SCAS, IR RS T — E 1 ROR
(Chang et al. , 2010; Cooper et al. , 2010).

Kby 2 DL = wh AsCID) BT A
As(V) WIERAFE, AsCID) F 247 AE T 3T K35 I8

JELAS K e, T R K S SR AR D HE L R KA
RO RLAs(V) S 3, HOK A EAs(V) 22L& S A
MR AR AIEXAAAE. As(V) ZEK M b i IR AR AR TR 25
% pH B2 AR K. BF 58 K B, 8 iR (H, AsO, ) i)
pK,, .pK, Il pK, {H 4 5k 2.35.6.75 Fl 11. 6
(Ringbom, 1963) , Wit 2 Ui, H,AsO, EEHFIE T
pH <2 MW s KA pH 2 ~6, H,AsO; 3
FEAEIE 2 T AE 5 ALK R 1 pH 3R 8E 55 T (pH
6~9), As(V) EZ LA T HASO,” I B AF1E.
XRUE IR AT As(V) Z 211 Hrel 2 it & A
B s ¥ re XAF . Rt , 38 2o B e 5 35 10 4% 2k 9
O B I A e 2 T Y TE R PR A A T R B
1147 IR fS

R, A BF 9% 32 S5 2o 3% P o PR /s 1 i g
(Rapid small-scale column test, RSSCT) 3 H. % FH &5
2R P R SOPE I S M 6T As (V) 1 I F RE
71, VABOKAR pH HEZK ¥R BE 25 REE fil it 1] e T
YU - B 4775 S5 0 W B BB 1Y 52 W) B S 6 P IS
TEPERAEAs (V) W B 28335 i 08 75 A= J7 ik EAT 4R )
H 3 0F 5 B NP AR T I R G ST, RV B B TR
T 375 P 790 P 9 P W B 2 BR K R As (V) 1Y BT AT
PE, AIEPE R T As (V) B ZERIFFTIR AL 225

2 #H#EEHE (Materials and methods)

2.1 ##

AR S5 R FH I 245 A 2 R0 A R 2 ) B SB0RE T 14
B, HREBA 710 m™g ™", fLAEARRLO.35 em™g ",
Hop L (FLA2 < 2 nm) {RF10.27 em®™g ™', oehk
Wy 7S e A = H B & Ak % ( Cetyltrimethylammonium
chloride, CTAC) 2} Adamas fb2# i F. £ 1 H
CTAC (&5 # #1157, Horp, CMC ( Critical micelle
concentration ) >k % T 1 14 791 119 I 1 Jie R ¥k B, R ek
PENG PR 5 FI CTAC ek vk IS 09 36 Pk i 43 i il AC Fl
AC-CTAC FR.

®1 MEBFREEMER CTAC LigRER

Table 1  Characteristics of cationic polymers CTAC

EQIRC el P RS BRI T CMC/ (mmol- L")
I
S ek = IR AL (CTAC) CH,(CH,),,CH,—N*—CH,  CI~ 320 1.25

|
CH,




152 ® B R

I 2 %

H: 4 2 #| Na, HAsO,- 7H, O . NaH,PO,+2H,0

Na,S0, \Na,SiO, ¥ oy b~ 4i, Wy [ [ 245 5 Pl 1L 5
A PR ] ().

2.2 LRIk

22,1 EHERKME AREO0.2 g REPEIEMER,

JIAF] 100 mL ¥ 1 mmol-L™" () CTAC i,
BEWTERTERG S TG S b, 000 HHx
FIEADIRES . AR5 R TG PR 9oy B, BT
2.2.2 HMESEER TR0 W RRTE 1R RE PR A 4 2 I TR
# /N 56 ( Rapid small-scale column Test, RSSCT)
R4 4T, RSSCT /NMEZ M Crittenden 4% (1986)
PR Tk AT B0E. RSSCT AL 13,5 em,
B 0.5 om, PEPFZAE B4 B (Empty bed
contact time, EBCT) 25 0.53 min, /K # 4.5
mLemin ", §if P 0K B£8R 200 ~ 400 H (75 ~
48 pm) , {EPESR A 1.7 g F T AR U023 PR 4 fid bk 1)
10 min, i P % BORL 5 4% 20 ~40 H (0. 83 ~
0.38 pum) [ RBITE M A R . 1 3 25 /N Y 2 35 S5 3
ZPRCUEM S ) SR 45 R 0 #5308 (Chen
et al. , 2007).RSSCT #E/K AIA T H Na,HAsO,7H,0
e T 10 VR ) 25 8 K R R AR B 430 R 100
500 1000 pg-L "5 /K pH 23 5% & K 3.5.6.7.9,
PLLL B[R] pH Xof W B 4 52 i s RSSCT 48 PR 2 fish i}
I 43 50 % 72 4 0.25,0.53 Al 1 min; L H T B F
FIRY A7 A R P e S e g B2 ey, 3 K e 4 Sl
A 20 mg-L™"# C17 SO}~ \NO; ,Si0;” #10.5.5.0,
20.0 mg-L-" ) POL- . 1 I3 2K i 161 O F 7. B
BiF 25 37 il £k 09 58 37 a2 O K R R v R 3K F) 10
g LR A

223 FBAEZLH AERMEREMRE, HI
mol - L™ f) HCL & XoF % 1 i b A7 7 A 52 36 726
VWK 10 mLemin ", 1N 14T

2.2.4 gl VMR ER AU B Ao SR Y
JEF W i 73 66 BE A A 73 B (TAS-990 2, 3% #r i
FHZ T ) - BRI 5~ 2 1 33 1 590 A S0 7 3k SR Y 2R
W44 % 40 7 € 15 ( Masahiro et al. , 1981).

3 #£R 5438 (Results and discussion)

3.1 CTAC %7 ¥k

NGB N 7 B RVAT S S L % R
(CTAC) B 5 =W LR B (MTAB) J¢ — 5L IE |
VU e 5 Ak B ( DTAB ) 4 2= B £ 1Y BH 2 ¢ 10 15 M 57
X RIURL I PR ) et 25 SRR BT, CTAC X3 1 7% 1

e PER R AT, %1 mmol-L ™' CTAC g k)5, CTAC
FE 3% Pk A6 b B9 #K & R 0. 30 mmol - g7 [H] B,
CTAC G FoK B TC R 5 A Wy B g
W HAE M/ Bk, RSSCT sE 45 % A CTAC
Xof JIURE I 1 e AT Rt
3.2 #tK pH X R M8 ¥ m

B 1S ANTR] pH &4 T 0 0 B 28 38 i 26, 3
i K As (V) Wl 500 wg- L7, 25 PR 4% fi b ]
(EBCT) 7 0.53 min, [&] A4 As 45 A i 7K 0 R 7 FH
AN RIR A B E 7K 25 RSSCT 28 IR R L
B, 56 MR R AL B K i ARG, RN 1 AT L
B, pH M3 FH2 5, i MR KIS AT 2] Kk B R
10 g+ L™ Bk A R AL B 7700 340 % 167005 {H
£ pH 5 ~9 JEEN, BEE pH MBI, IRIAFIA
Oz Wb 24 pH 2 9 B, {LRBIZ 1T 29 10900 4~ K
F.

30 -

[
w
T

1
-
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3
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E
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= % ACpl—6
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Fig. 1 Effect of influent pH on arsenic removal

ML EZE AT LE H, CTAC BebE: 9 15 % % Xt
As(V) it pH B AE S ~7 Zifq . X 5 HoAb R
As(V) MBI 58 9 45 SR AR AT (Chutia er al. , 20095
Pan et al. , 2010). Chutia 2 (2009 ) i BH & + F= 1
T PER 7S b gk = W IR AL % (HDTMA ) X b 47 ik
T EIF T As(V) I L BR, &5 R &3, pH M 2 T
26, EFRFCENE pH B4 i mIF7E pH =6 A4
KB fem, BEJS pH PRGN, 25 BR AR B AR
JAR Y B B 2 T3 R A 9 M AR X As (V) B W B
Zil i B ac kAT, BRI () R (2) R,
AC-CTAC-CI + H,AsO, = AC-CTAC-H,AsO, + Cl"

(1)
2AC-CTAC-Cl + HASO:™ = ( AC-CTAC),-HAsO, +
2C1° (2)
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s, pH #5200 5 As (V) 1 73 41 JE 25 B #5241
. pH M3 % 6, H,AsO, ZFHHL H,AsO, i
K EEAAFEIES, 1 M E T H A0, 5
CTAC [ & F C1° 28 4 1fii B W B, i o 2 9
H, AsO, H RE I A 9y FHLE B 1) AS 2 25 5 58 4 23 B3
I, TR pH JE I, pH HGhn, W R &8, 24 pH
P E KT 6 B, HAsO,” ™ JF 4 A 7K Hh
FEIA, W1 A AR HASO, 52 2 4N
AL W BT . ZEMZ B A (CTAC Jn#k &t ) — & M1 i
T, X HAsO,* Ay W B 5ok /. 6] B, pH 8,
OH ™ By EEIG M, 5 As(V) BH B+ 1% 58 4+ W Fff
Bom, XS mAs(V) . 5546, CTAC Bk
Ji 1% P e ) i R B A i 2 4 . AC-CTAC 7E pH
6 Wiz 4T T 12600 A PR AR A B o . 78 A TR
pH 20T, ARECHENE Pk AC AUALHE T 2 2200 A4~
IRIAEF.

S A [F] B X RSSCT 7K A CTAC v Jif i
Fr 7R, AE TSR pH JEHEN (pH 3 ~9), il
KH ) CTAC 15 2 /NF 0. 002 mmol - L™". {3 B
CTAC 7EIE P 1WAk f2 e, A ™ H M
BiF R4 K A
3.3 FHAKAs(V) K E X R I B om

2 S AN R E 7K B ff As (V) V& BE T 1R 39 P e Wi
Mg ih 2, o, #EK pH %5k 6, EBCT
0.53 min. HE 2 "] A, B K P As(V) WEH
Wahn, KF) 10 wge L7505 SIS AT 0 IR 1A LA BR
W0 0 B 4 ) 9 100,500 A1 1000 pg- L™,
F 35 BB AT I R AR RS $043 7l 2 2250016700
5450. AHWFFE R RSSCT HRAAFL A 2. 65 mL, Xt W% fi
T35 MR MR A % 20 35 s AT R A0, A5 31 A e % ot
MAs(V) I8, 25 i R A B K 5 R RSSCT 3 4 #k
i, UK E K 100,500 A1 1000 e« L~ 451
T, 2E 5 B AT I e %) AU B A B R 16, T

15.8 1 14.8 mg-g ™" % 1k 5% W% ff 2 il 3 As (V) 4
G 1 SIS A Ul /D, 3 T RE R R W kK As (V)
Vi E VR I 3 A 0 T 1 R B S AR Rk B A,
BT 0 20 4 B AL AR N A R 58 O B, FE A BRI
A 1] R, 5 005 ¢ S R S . fE
A b, 2 375 N R B ek i A RS 52 ) B ViR B B S, A
FfE 15 ~17 mg-g " 247, Xt 0] L F 4l 2R [F
WILE W BE T 05 M A IR g1z 17 1 R AR FR AN 2

35

—a—AC-CTAC, #7K As(V) 100 pug-L™!
o0l —e—AC-CTAC, #7K As(V) 500 pug-L™!
—a—AC-CTAGC, #7Kk As(V) 1000 pg-L™!
T, 25
]
= 20
::d
¥
Z= 15
=
%
= 10
5 —
0
0 5 10 15 20 25 30 35

PARBAEL /1074

2 HEKAS( V) R EE XA IR T B 500

Fig.2 Effect of influent As(V) concentration on arsenic removal

IR, o R O 3 Pk ¢ AE pH = 6, ) Bh it 7 52
500 wg- LB A 25 i i AT Ay, 49 B0 ok
T PERAE IR IBAT A 1F T 28 15 I Bl A 15 4 Oy 2. 49
mg-g ', FH] CTAC BUPE IS i T 4 5 X it iy W2 B g
A BERA.

2 g — S SRR v B 0 A R R A AR e £ R
e He B, i EE 2 A, CTAC k)5 i 7 1k 5 5
At 0 BRE A RE (oK BB UKL 41 - 4F ) A B, X
W B e ) B AR 2. P JE I M R B B T
PR RAN T PR A B RS BOR A 2. Min 4F
(2008 ) T8k Bl P43 1 ¢, W B BE ) 22 T AR B 5E
CTAC R P 5 fY 3 7 J% , 15 Min &5 19 24 1 5 7% 7 22

R2 T[E) W B A A 3ot A ) R B BE 0 BE 3R

Table 2 Comparison of adsorption capacities by a variety of adsorbents

] A ol RikgAge 4 PR Sk AR
/(pg-L70) /(mg-g™ ")

C e TN 278 7.0 7730 11.3 Awual et al. , 2009
TKAERT kL 51 7.6 39000 1.8 Westerhoff et al. , 2005
a4+ 500 5.5 920 5.3 Maiti et al. , 2008
AL £ 2000 7.0 275 0.61 Ayoob et al. , 2007
AP I P i 60 7.6~8.0 10500 26.8 Min et al. , 2008
AC-CTAC 100 6.0 22500 16.7 EN IS

o FORIED] 10 g L 2SSO A RABUAS B, b 25 3 6 W B4 ek b 67 280
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I 2 %

BOCMEE TR 2 60 C, AR E A, H K
FIRB VRS FE M 0] . (R, AR OF 50 19 0 7 9k A 2
H—E R
3.4 R REEM A (EBCT) X% M 69 %

f£ EBCT 1 5 1 55 %t , RSSCT # 7K pH =6,
As(V) #eJE 500 pg-L~". & 3 K A[E EBCT T AC-
CTAC XJAs(V) iYW Bt 28 i i 2. AWK 3 rhn] L,
BWiE EBCT (3G, 1% P e W Bt 25 325 Hij e 13 47 19 R
PR Bk . ax F= 22 P Oy EBCT B, ¥ W
(9 As (V) A 5 22 11 ) [] 47 B30 395 e e 1 WO B s T
W% B 55 HH A % EBCT A 0. 53 min 1 RSSCT i 46
HEAT T EE, ME— AR J& 7E K i ik B2 ik ) 10
pe- L5 SC5 P T, RSSCT 76 R & 7 d J5 &8
3. e irse e, mEHE SR, WK bk 3 el )
10 pg-L7"BUR, FEBISMETT T 7300 A FRAKRFLY
KA F IR S, X RAENE TR, C R
OB 2 I L AR N TR, 1 3 Pk e TR Y W B AT
B8, i 3% 1T 1Y) R BB A 46 AR EEORT I B s T T
22 (1B T . TR T ST DA 3 TR T B W B T 43 Sl 3 A B
B AMYTRL (U iR BB R A ) (T (SRR
T 3] 2 86 0 PN L) T B T A 3R T
[ff) 1A (Demarco et al. , 2003 ). A 5% 45 R £
WY, L T 1 o [ 5 PR ) R B T R R BN T
RO R SR, A e A 2 ik A T L 92 5 )
Bif Ik A PR, RO T R S R HE AT WL B RE ) B
Ve, W] RE Lo A e 1 W Y- A S 4 B T S o [ R
1BAT. SEBRIE AT 2 1 fik i R) B B 0, W B AR AT A
AN BEIX AR

351

7

—8— AC-CTAC, EBCT=0.25 min
—e— AC-CTAC, EBCT=0.53 min
30 - —&— AC-CTAC, EBCT=1.00 min
—%— AC-CTAC, EBCT=0.53 min, "l 5256

S

0 5 10 15 20 25 30 35
RARFAAEL/ 1074

KB /(ng LY

—_
(=}

[

[=}

3 7S DR A e i o e R PR B 2
Fig.3  Effect of EBCT on arsenic removal
3.5 THRETHWAANAMIEG YW
Bl 4 Stk K oyl m AT ClT S0 (NO;

Si0; ™ (LA SiO, i) Al PO, ™ 5 40 B 1 Jim ot Tt W8 Fff 114
o, Ho, €17, S02"  NO, . SiOF ¥k BFh 20
mg-L~", POl [k BE 4> %k 0.5.5.0 Al 20.0
mg-L~", HoAfth 3 K 5 #F 4 As(V) 500 pg- L7,
pH =6 EBCT =0.53 min. M\ 4 A LLEH, Cl°,
NO, X #f By W B 52 ) A . B A T AR R T,
RSSCT % i it R AR BUAN Sl 126005 A 20 mg-L~"
Cl™ 8¢ NO, , ZFif I s 17 1 IR FRAS 807E 11300 £2
A3 54 20 mg-L7' SO;™ [ Si03 ™ i 7K X it f % Fff
KT Cl7 8 NO, , ZEBEHFistT i IR AR FRA 4K
4351 9200 F1 8900, A T LB T It AR T
23.3% F125.8% . K PO~ B X Al ) W Bt 5%
Wi 5 A, WK POLT M EE 4 S 0.5.5. 0 AN
20.0 mg-L™'HF, KRB A A e T
IFREAR T 11% 35% F1 62% . T3t B+ B A7 16 X fif
W BEE AR 52 e 5 RS I OK AR VB A B IS
5. PO MMk 22 S5 K T8V WP I K A B S R
B R ANT, I, 2RO &Y (Mait
et al., 2008). AIHZF, SO;” .Si07 5 ER £ 1Y
FRALEE R Z . T CL7 8 NOy iy /K& B e fik, 45
P 5 W ER SR AL BE AR, Bt , 5 A 58 4 W B A
K. HAR PO, S8 5 4 MRk, H— AR /K
W, PO AU AR AR 5. Hu R K AT R RE R R
W RE R . WA SE 45 R AT LA, BH B 3% 1 7
FVERCPE 5 0T T R G e A B R Yk PR HEOK
SiO; ™ YUK BE A Y 40 f5 I, 384T I PRI EIAS BA
WA T 25% .

—o— AC-CTAC, As(V)

—%— AC-CTAC, As(V)+20 mg-L™! NO3

—=— AC-CTAC, As(V)+20 mg-L! 5105*

—&— AC-CTAC, As(V)+20 mg-L™! PO3"

—B8— AC-CTAC, As(V)+20 mg-L™! CI”

—A— AC-CTAC, As(V)+20 mg-L™1 SOF~

—a— AC-CTAC, As(V)+0.5 mg-L™' PO3"
—8— AC-CTAC, As(V)+5 mg-L™! P03~

w
W
1

(%)
(=1
T

N
W

%3
(=}

R (ng-L ™)

15 20 25 30
RAAFABL/ 1034

4 FIE T30 R AR

Fig.4  Effect of interfering ions on arsenic removal
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3.6 GEMEKFHE

A HE K As(V) ¥ JE 500 pg- L7k pH Ky
6, EBCT Jy 0.53 min [ RSSCT 7E W% 4 1 )5 1t 17
T AR, FHAERCH 1 mol- L™ MR FRTE I, WM
MRS ER 2 . Bl S 2 2 YA I oK
1 CTAC e B Fifi P A BOR AR R B A2 1A oL, S
AR R R 6 T 1 A Y A R A AL TR AR T
1) pH T, As(V) Z i H AsO, W IE S A TE,
I AR 25 Sy D BH B -3 T T MR B S k. 22 300
AIRIE B £ BR 7 W5, 95% LA b B i ot B B
CTAC TETGE B¢ b iy W B AC AR, 48 500 A~ JRAKFR
J&, 294 5% () CTAC JBLF, Kb CTAC 19k B 46
24E 0.005 mol-L™'PLTF.

250 - 10.006
—— T, 51 kEA
200’ —h— fl, 58 2 IREA -0.005 T
= : —a— CTAC, % 1 kFitk 0004 &
150 —»— CTAC, % 2 k@t g
< 10.003 2
i

£ 100 ®
& H0.002 2
¥ g
= 50 Jo.001 %
=

0 1 L 0

0 100 200 300 400 500 600

RARFRA B A

BS5 BEIEPHADHM CTAC RE
Fig. 5 Arsenic and CTAC concentration in effluent during

regeneration

P 6 O AR i 1 e B TR B 2 s il 2k di R 6
AL, ZPRAEJE, AC-CTAC B W B RE 1 s A AR
B AR AR S Bs AT 1 R AR R RO AR 2 7. 5% .
XA AE S A G A T 8B CTAC Hi kA K. (3
SRS, CTAC B ) B9 1 1R % fE 28 1d 2 IR
AT, 282 WA 5 A8 1T 19 R AR BRAS B 78 10000
Pk

30
55l ——AC-CTACE 1 IR 4
= —8—AC-CTACH2 Ik 4
2 a0k
o0
<
w15
&
-
g 10
H
5L
0 ole 1 1 | J

0 5 10 15 20 25
AL/ 104

B6 BEFEERBMEZESL

Fig. 6  Arsenic breakthrough curves after carbon regeneration

4 #5ig (Conclusions)

1)RSSCT 525 GERA , I CTAC Bk fE 35 42 =
WM K T As (V) W BT RE ). 72 pH = 6 &5 K
Pefilt 5 IE] 0. 53 min 7K As(V) ¥ JEE 100 pg- L7 1
AT, SRS M IS 1T 22500 A R IR BUS HK
AR 10 pg- LAY B 58 35 A5, W T AR J7 RE ik F
16.7 mg-g ™" SULAH L, Aokt 00 T vk AL ks 17
2200 PERIREL, WFHAE SR 2.49 mg-g ™.

2) 3 PR As (V) W W B 52 K i) pH 251 48
PRAZ M EF ] 3E 7K As (V) ¥R BE . K v T4 88 F 19 52
. #E pH 5 ~9 3 N, (K pH A R F K.
pH X As (V) W) B A9 5 05 222l pH X4 As (V) 1
KA TS R . 5y A, A IR 2 i i ) R K
ft 7 80 30 0 e VR R A P ML 2 b, R i o
R T B DA AT I IR AR BN BB A 0 K As (V) ik
JEE V1 4 v T R ATG L P e A 1 o AR Rk
WRBETC G K T B - A AE 23 [ AIK T 1 e )
(WL BRRE 3. AR R BE T, T It B ) i g B 52 o
B HEF PO~ >Si0;” >S0,”” >Cl- =NO, .

3) 1 mol - L™" 3k MR A A &% 16 ¥ ¢ it 47
A2 300 AN PR BURY R R T4 )5, 95 % 4 W B )
i 0 B . P24 U 18 P ke A T A

4) ABEIE B SO AN T IR AR T, S
FEAERDG T 5, WO JE X As (V) 1 W i g A B
P (AL RO RO A R, A W B R A e AR
i CTAC B R AN . G YRR 7T DL 2R 4 5
|G, Hk, AR LR R TS, BT KA
T M e [ DR AR s R Sk b i 2 R L
2 AR KRB 7= R T 1 — 2 B ST
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