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AINf 2 AnuEseved RO lunisiisaessunsd

Name Molecular weight Rejection, % Maximum concentration, %
Sucrose sugar 342 100 25
Lactose sugar 360 100 25
Protein 10000* 100 10-20
Glucose 198 99.9 25
Phenol 94 . -
Acetic acid 60 *
Formaldehide 30 . ' -
Dyes 400-900 100 -
Urea 60 4050 Reacts similar to a salt
Bacteria and virus 50000-500000 100 -
Pyrogen 1000-5000 100 B

* Permeate is enriched in material due to preferential passage through the membrane.

< sudu Rasganenl, 2542



AN 3 ANuENIseved RO lumsidandensdise

Name Rejection ,% Average passage. % Maximum
concentration, %
Cations
Sodium (Na ™) 94-96 5 3-4
Calcium (Ca > ) 96-98 3 .
Magnesium (ng ) 96-98 3 *
Potassium (K ) 94-96 5 3-4
Iron (Fe™") 98-99 2 *
Manganese (Mn”"* ) 98-99 2 *
Aluminium (A" ) 99* 1 5-10
Ammonium (NH," } 88-95 8 3-4
Copper (Cu™) 98-99 1 8-10
Nickel (Ni*") 98-99 1 10-12
Zinc (Zn™") 98-99 1 10-12
Strontium (Sr°" ) 96-99 3 -
Hardness (Ca and Mpg) 96-98 3 *
Cadmium (Cd*") 96-98 3 8-10
Silver (Ag”) 94-96 5 *
Mercury (Hg" ) 96-98 3, -
Anions
Chloride (CT') 94-95 5 3-4
Bicarbonate (HCO, ) 95-96 4 5-8
Sulphate (S0, ) 99* 1 8-12
Nitrate (NO,” ) 93-96 6 3-4
Fluoride (F ) 94-96 5 3-4
Silicate (Si0,” ) 95-97 4 -
Phosphate (PO,” ) 99* 1 10-14
Bromide (Br ) 94-96 5 3-4
Borate (B,0," ) 35-70%* - -
Chromate (Cr0,” ) 90-98 6 8-12
Cyanide (CN') 90-95%* - 4-12
Sulphite (SO, ) 98-99 1 812
Thiosulphate (S,0,” ) 99+ 1 10-14
Fertocyanide [Fe(CN),” ] 99* 1 8-14

* Must watch for precipitation; other ion controls maximum concentration.

** Extremely dependent on pH : tends to be an exception to the rule

Mn: Mudu dumaieml, 2542
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11 A: http://www.ionics.com/technologies/ix/index.htm, 30 WOASMIEU 2549
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T HHH polyethylene
{most hydrogen atoms have been omitted)

polystyrene
H HHH H HH HH
- C-C-C-C--C --C-C-C-C- ...
H LH l H H H
H
Hc” %c[-HCs s 0L I,
l Cc-H i Fl L .
H‘\ a N i S04
Cow s He
H P modified,
anion group

3 ways to show
the carbon ring

AMwilsznoun 14 closslinkage polystyrene
A http://www.novasep.com, 21 wqﬂ?lmﬂu 2549

fetennglamilszneud 14 suiivhen Inda a3y if2 divinylbenzene (DVB) dudnlszan
auuAliE degree of closslinkage 8-12% Mu1BAIN DVB 8-12% wnzil Indie la3u 88-92% msfi % DVB
wnnierlosveiinahMiAaauseusazmmniseusdu §1 DVB mnnsseveasduszudaasiiuud
#11¥ DVB Towlaseievzesunaz 13 ﬁ'atfuv"i’aq 1192 1A% degree of closslinkage 1521101 8-12% A

T mFoanunguvossulinnudwgromssmuaanuansolumsuon/aen  (exchange  capacity)
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M idedenom Ivoeouniivinalvg wu Tuagavesmsdunionilszy Ifhamsaditenelulasesa
wazh Iisaude 18 lunadeun
a : A da ) s 0 q ¥ 1a A A & gy "
MIUINNTONDNIVOUTTUNT degree of crosslinkage @19 M 1HUSuIwsveasFUwRLAU 1AUN
Tanvawselumsuan/asusesudslsuias (meq/ml) JA1aANIBIRNAIUNITAANTBIRNYOL degree of
. a Aa - =2 s 4 a 1 = a A w
crosslinkage 13%uNNN/FIHUA DVB g9 Balivannuansnlumsuani/dsudesuganinsdusiia@erny
o s d o °
nlosFua DVB M
WYjdeoU (functional group) YoATHFUIHIUAIMMUANGANTIUVBUIFY 1¥U ANwasalums

as 1l

= - kY - P a [l [ o o Y A o w
uamﬂauua‘aau l"ﬂ‘LIﬂLl Hgﬂﬂﬂu‘ﬂlﬂ']zﬂ'UE]Q'U'IJIﬂ'J'Q'5'Nulﬂiﬂ'iﬂ'ﬁUﬂuﬂ’]ﬂlﬂﬁmuﬂﬂixﬂﬂQﬁ?ﬂUTﬂ

:; 1a P o ' U 3
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amwilszneud 14 uaz 15 Imjdaliin (-SO;) MlvsFuiiszyauisedida Fa5ond cation
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LTEULUVAIIND (strong basic anionic resin)

ISTULUUAINODU (weak basic aninoic resin)

Ml 5 guaniAdiigueusduriiadieg

Type Resin Functional group Drained Drained Operating pH Maximun Exchange Capacity Regeneration Trade name
Density Density Range . Example
Meig me/ml K
bt Kg/m'
Strong Acid -S0,-H' 49-53 790-850 o-14 48 2.0 43.7 Excess strong acid Duolite
Sulfonic acid C-20
Amberlite 120
Dowex 50
Weak Acid CO0-H" 45 720 7-14 11 45 98.3 Weak or strong | Duolite
Carboxylic acid b acid C-433
Amberlite
IRC-50
Zeo Carb 226
Strong Base | -CHN(CH,),+ OH 45 0 0-14 43 13 284 Excess strong base | Amberlite
Type [ Quaternary IRA410
ammonium Duolite
A-101D
Song Base | -CH,N(CH,),CH, as 720 o-14 34 14 30.6 Excess srong base | Amberlite
Type 1 CH,OH IRC 140
OH Duolite
Modified A-102D
Quatcmnary
ammonium
Weak Base | N(CH,),H'OH 32 510 o6 9 25 54.6 Weak or strong | Amberlite
Tertiary amine base IRA-93
Duolite A-7
Intermediate Mix of above two 43 690 0-14 B8 27 59.0 Strong base Duulite_
base A30B

]
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e Wudu famaneml, 2542
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a 4 :‘ g/ [] P 9 o ¢ o o el
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L4 »
Yoon and Lueptow (2005) finymisiiamisdunistuitlouluilagldoniususiia RO 6 wila
NF 2 ¥iia udnzyiiafiguavidareiu uezdndndreiu TashmsuSoufieuilssiniam sinnisnaaes
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Y139 1NN 50% TIMUI RO NNAINANYIY % rejection fJILA NF U % rejection A1 N flux NANHUAYINU



18
] = o o Yt v A = o 1 1 | d ; 1o
uaaed RO Sianuemnsalunsida’ldandii NF ifosnnafivuagngudnndt udedielsiamuiuegiy
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