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8NN BT RN R SINAE 5.1 ma

The following ions are widely found in raw waters

Cations Anions
Calcium (Ca:_) Chloride (CI)
Magnesium C\-Ig:_) Bicarbonate (HCO3)
Sodium (Na ) Nitrate (NO3)
Potassium (K7) Carbonate (CO3™)

Iron (Fe™) Sulfate (SO47)
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O 3 F X/ 2 ZRELEAIATH.

lon exchange is a reversible chemical reaction wherein an ion from solution is

exchanged for a similarly charged ion attached to an immobile solid particle. These solid
ion exchange particles are either naturally occurring inorganic zeolites or synthetically
produced organic resins. The synthetic organic resins are the predominant type used
today because their characteristics can be tailored to specific applications.
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8.1.3 B 1A iyt F2 8.1 i

RH+M" =—RM + H* lon exchange is a

reversible chemical

of ion (electrically charged
atoms or molecules) is

[RM] [H+] exchanged for another.
= K Durin
+ g the process, a
il solution containing the

A Movement of the ions from bulk of solution ionic materials to be

A Diffusion of the ions through the laminar film separated is exposed to
A Diffusion of the ions through the pores an insoluble solid. When
A lon exchange -

A Diffusion of the exchanged ions outward contact is made, an
A Diffusion of the exchanged ions through laminar exchange of ions takes
layer

A Movement of exchanged ion into bulk of solution place'
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BHEEE (R BHAEE (R)
fitt. AP B, R
FIABERIL A (AT FIAREAEER (AL ED
)  (—SO,H) (—NH,OH)
bl == F il \““m.\_
I BT AT I 2 B EEd SR
R-SO,H =k 5 ARH R- NH, OH 55 A ROH
. 2 CH, CH; CH,
.—cnz—soa n—-o—-cﬂ-zc\oe '_éswa N-cui cui—i:o- ”
KH = 22 i i BH 55 35 e v} iR
(cation ion exchanger) (anion ion exchanger)
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8.21 ¥ RN —MWIR s mrsemmmoenn

L1 lon-exchange materials(resin) are generally water
insoluble polymers containing cationic or anionic
groups.

[1 Cation exchange matrices have anionic functional
groups such as -SO;", -OPO, and -COO-.

[1 Anion exchange matrices usually contain the
cationic tertiary and quaternary ammonium groups,
with general formulae -NHR?* and -NR®*,
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Structure of ion exchange resin
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8.2.2 BT R AGBIRFIEE 5.2 mramnmne
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8.2.2 BT R AGBIRFIEE 5.2 mramnmne
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8.2.2 BT R AGBIRFIEE 5.2 mramnmne
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8.2.2 BT R AGBIRFIEE 5.2 mramnmne
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8.3 BFARAYRIE

O 8.3.1 B2k i B3 F2 (Process)
0 8.3.2 B+ A2 & 1 (equilibrium)
O 8.3.3 %?ﬁjﬁﬁﬁ(Rate,Kinetics)
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8.3.1 B 1 A2 #e it B 1k

ION EXCHANGE

INSIDE A PORE IN THE STATIONARY PHASE

Sample ions enter

Counter I10NS OUT Mobile

2. ADSORPTION:
DISPLACEMENT OF
COUNTER IONS

= phase
additives -
competitien

3. ELUTION

8.3 AR

Ton Exchange Works

B AT HA 1 s A
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8.3.2 = F A2 T S fify 8.3 BT MR
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8.3.2 B ¥ AP

Chelating Cation Resin Selectivities for Metal ions

8.3 AR FH

Selectivity of ion Exchange Resins
in Order of Decreasing Preference

Strong acid cation

Strong base anion

Metal K mica

Hg?** 2,800
Ccu™ 2,300
Pb™ 1,200
Ni** 57
Zn™ 17
cd™ 15
Co™* 6.7
Fe™ 4.7
Mn** 1.2
Ca™ 1

a Selectivity coefficient for the metal over calcium ions at a pH of 4.

exchanger exchanger
Barium lodide
Lead Nitrate
Calcium Bisulfite
Nickel Chloride
Cadmium Cyanide
Copper Bicarbonate
Zinc Hydroxide
Magnesium Fluoride
Potassium Sulfate
Ammonia Sodium
Hydrogen
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8.3.3 B F Ak i 8.3 BT AEH M JRH
O %?3'515&9‘]) B (T3)

Movement of the ions from bulk ¢ Hlution(1)

M Diffusion of the ions through the inar film(2)

B Diffusion of the ions through the  es(3)

B lon exchange (4

m Diffusion of the exchanged ions ¢  sard(5)

B Diffusion of the exchanged ionst  ugh(6) JEC CTEtaE
laminar layer g

B Movement of exchanged ion into  k of %

solution(7)
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8.3.3 B F Ak i 8.3 BT AEH M JRH
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8.3.3 B F Ak i 8.3 BT AEH M JRH
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8.4.1 [ B IR B F R HAT  samrzmnupas

1]

O BAERREHAE

B A5
O ARFEAIEERE, 23RKA. BFAEARNRERS, FEMIEL
At k%, mugnFERE,
O NaZ! (RNa) #th5: 5~10%#9NaClisi&;
O HAAAE (3%ERH) : HCI (5~10%) ; H,S0, (1~2%) .
OO0 OHA #fAs (5%#ROH) : NaOH (5~10%) .
B &
O Na#! (RNa) #A5—#&% A 2E /445 692~3.54%;
O HAE AR (RERRH) —f& A 2845 49 2~54%.,

2010-3-9 43



841 Bl RIK B FRHAF  sanvxnruunas

O T2i%t
R Tt B R R, A:

AhE=q (C,-C )T

A A—FFRAMERER (m?)
—WEEEE (m,—FH1.5~2.0m) ;
E—WIRH TAZHBAER (mmol/L) . HEXHAEN60~70%;
q—LEKE (m¥h) ;
C,— /KB TIRE (mmol/L) ;
C—H/KEFRE (mmol/L) ;
T—X B (h,— B H8~10h) .

T WIBAT I K R IE B
®H (v) 15~20m/h!

2010-3-9 44



BA2 BERKBE T RBIE o mramumnzn

O Bah R E 7 2%
# HIa 1T

B RERTHRE LD '
it AR 3 5 Kjij
BFARI#ITEAE, -
R SRR |
B ARF % & F i
#AT. FELEAT,
B O REH. FAS
e B LR, I A Y
B OAHE, Sf G
7%, WU AT K T e Bt

2010-3-9 45



BA2 KM TRIE o nransmunn

22l SRR
%%B‘JL

EATIE, AR

AR, FRIKEE A ‘
LW%%&(&K)
B EA—ENEE, Sk : [ j

K, FAERAEEY EAHT Hk
M, BT (RR) .
S IR) 7 AR B A AT RS ) AR L
Fok KAAE 69 FE . PR
RN # IBAT R IR S — A
X R #. |
B AARISARAREL, JEk asm Y
ZEfR;HERSAE
R, BAERMAHEE HE S

2k AR 4 ] B 2 — e il e
USINGE D WA DK RS RIS

2010-3-9 46



BA2 BERKBE T RBIE o mramumnzn

Ball KB 1 a8 a1 T8 &
L=t
*IEATIRE F, RIEFAES
¥* \E Mo i A
KT AR RFELS (4) K
LI =
* AR B SR EmIRFE K
KB R D k¥ E
A IR AKFIE L AR £ ”
*FAEF L F —

WO S sh IR R 46 R Ha {T

2010-3-9 47



8.43 MK B TXHAT  samrrmpmpss

ki) SRR S

N— p—
K217
B TAELIEAT e
B AEHIXAEHX s = [
B RS, FAK 4 =
B (FRE) & rﬂ—}?
HE
m AEEAAREHS  ThE P
}i#ﬂﬁ]) ’fﬂﬁﬂ’ﬂﬁéﬁ e = Bk K
@‘ J}ﬁik, Lf"/ﬁ’ﬁ Bk
= ik b okt
Teks, e

2010-3-9 48



8.5 BT RAINH

O 8.5.1 KBy EALAb 3
O 8.5.2 ZKEBx L ab 3
O 853 &EE T HIAHE

2010-3-9

49



8.5.1 7K B354 Ak B 8.5 WF 2 HmRLF

O #ALry H /Y

B ERAKTHREET (Ca*, Mg»¥fET )
B BEAK (FHE. . BRELF) 4358
B FEORENELE S AER

O MRS E
B T ARALE
B bR REHEAK
B TUAK
B KA

TZRM

B Na® FTRFEKMAL. HETRBEKMA L. HNad TRIEKRMLAL

2010-3-9 50



8.5.1 /K HyERAL Ak 2

O NaB 7RI R S

y R
’C COs 4
a(HCOs): NaHCOs
y
Mg(HCO:) — J NaCl ﬂtk
k) ca Naz§Os
MgClz
CaS04
MgS04 K BT =
¥ “ 0.05mgNIL, T {E
Wbk
BENaB F R BB RE

8.5 BT REA N H

JE K

AREETLT

feest; — 2%
YEGR 3%
o

?k_ﬂ:?k

P ENaB BRI RS

2010-3-9

51



8.5.1 K B34 A BH

O HE ¥R BRI R S

CaClz
MgCl2
CaSO

 MgSO:

r 3\
Ca(HCO:)
Mg(HCO:)

e

/

8.5 BT REA N H

HCI —ijbk

H280:

B

(1) Gney £ 1 A
BE B AL PR AE o
AL EE H AR R ?

(2) RHZZ#EEK
AEAE B A R L7

(3) R-SOsH (3
B#) FIR-COOH
(HRAE) ZHH
¥R

2010-3-9

52



8.5.1 7K B354 Ak B 8.5 WF 2 HmRLF

O HE ¥ 2B R S

w | mkmmme ik K
s~/ O\
_Hf FANa s K
% _________ D L e e S S e SR S S R R N g T =
EZKCa r Mg o4 Mg o 94
Bk SHAL B AR Ca - Mg it / HKCa" . Mg
0 — ' ‘ .
+ + a
= Na . Kt \\ \
& | L R ————

sae Al (RH) WEIEEKALH KK AR

2010-3-9 53



8.5.1 K AR AL AL PH

8.5 BT REA N H

O H-Nag+ 22 e i - AL & 4t

NaHC
_.{NQCI

~ =~
Ca(HCO:):
Mg(HCO3)2
@4 CaClz e
Q | MgCl
CaSO
MgS0:
N >,
OQH
H-NaltBB T+

BR- AR S

CO2
—< HCI
H280

O3
Na2804 }

)1 i

i 2!

BCOagE

THfras

-

=

NacCl Hk
Naz25 Q4

2010-3-9

54
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for your keeping the water quality
after you use it.
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