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Table 1. Reverse Membrane Applications

Drinking water
Potable water Bathing
Laundry

Rinsing electronic components (high quality)
Boiler makeup (reducing scaling)

Industrial Applications |Process water (improve quality of process)
Reducing wastewater (recycling process)

Foods and juice (concentration)

Desalination of seawater

. L Pharmaceuticals and medical
Special Applications .
Laboratories

Radioactive wastewater concentration
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Fig 1. Structrue of home drinking water element.
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Figure 2. Spiral wound reverse osmosis module.
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Figure 3. Schematic diagram of the cross section of a composite
reverse osmosis membrane.
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Figure 4. Polymerization of aromatic polyamide.
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Figure 5. SEM Photograph of RO Membranes.
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T Roltgn A ok a2y BAF e ¥stz Bd (@€ (o
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Table 2. Surface roughness of RO membranes measured by AFM

Surface Roughness Surface Area Flux
Membrane 2
Rims (¢m) (4m°) (gfd)
(a) 0.042 171.2 28
b 0.040 147.4 28.4
(c) 0.043 148.8 37.2
(d 0.084 180.9 454




2.2. 34 &0 H7HA

SA &ule "Il §%F FAel Jlddde AAs ojv] e AT
A dEd v gld 28y EAFHQ #5U]E e FA Euid EF A
7t wWE FFE 9 FA &9 AEe v 2 EAUF g of
# Table 39| 23+ gty oz 43 A polyamide H45 B A=
FA oA m-phenylenediamine $& 4% A718 34 £9EY recipes}
olg B3 Azd A% By F3 452 2%F Hojgl?,

FF F4S 98 AEE JAtAE S S92 27149 FRE B/
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S, N, O 59 9z F&71 glo] AAZ F4 ddeol E715$ polar
aprotic solventZ EHF¥ 4 Ut Polar protic solvent2 =
2-butoxyethanol (BE), propyleneglycol (PG), 2-ethyl-13-hexanediol
(EHD) %°| AM&EHA2™ polar aprotic solvent®%+ dimethyl sulfoxide
(DMSO), N-methylpyrrolidinone (NMP), dimethylformamide (DMF),
butyl sulfoxide 5©°] A}&5 At}
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O OH OH
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AstE o} A @A m-phenylenediamineo] 34 £l solvationg ¥
3 frlegn 202 gato] folatA e SE2AES 7™ hydroxy
B57|7t 27 ol E& ether #5719 hydroxy #%5717F & &3 Wl
23t Lu]& MASAT. Polar aprotic solvents AE =2 o] polar
protic solvent$}= thE T} SulfoxideZl H7FAE acyl halide®t amine ARl
o] WS- A jonic pair®E FAstE WHE Fujz AL DMF, NMP
58 amide #7719 Nol AW FF uSolA #A3}E  proton?
acceptor2  F&3td FFuLgAMe ZHuiz HE&Sr]E ZIUEAT
Table 32 @ H7Al A& AA=2 §33 A% polar protic solventd]
A2 GAAL FAHY FFol dd FUHE AFHE BAG FAA
&9 g4 71E HIA 3101 BEojR Bihgte] ws] AW T ubE
o] B} A=Yy WEo2 F29t) ¥ polar protic solvent® polar
aprotic solvent®] &3% 747}*112 AHEE AS B3] fF9 SO A Y
123792

Table 3. Performance of RO membranes enhanced by polar solvents

Additives Concentration Flux Rejection
(wt%) (gfd) (%)
No additives 0 16 97
BE 2 223 98.9
EHD 0.2 210 98.2
PG 2 17.1 97.8
DMSO 2 201 96.5
NMP 0.2 186 974
BE and PG 2 and 2 275 98.2
BE and DMSO 2 and 2 32.2 96.4
BE and Butyl sulfoxide 1 and 2 39.0 919
BE and NMP 2 and 2 222 975
BE and DMF 2 and 2 256 94.9
EHD and DMSO 0.2 and 2 28.2 97.0




Table 4= polar protic 54 &9 F ether #5717} &AW 27) o)A
EA3AY ether B57]9 hydroxy #571E Egsts Lvig F7alz
ALg3te] THE Q4R Eiue T3 Je g Jeludn F7tE Aadx
o SA4LE Bt B2 g4 9 54 AES /M SulE Alge=
A o}w1 Al @A m-phenylenediamine©] =4 &vj¢l solvationg 3 &
71 &) FoE ko] LoldA e EEF LS JidsnA §F AYPo|r}
9d F7MAE AHEEtY FaF By AR FRAAE 3] & Fo
2 F71%& 24 dd2y DEGHEY 7%+ PG, DMSO, glycerol 53
24zt A AR Ho] 29 §F FtE BFE & AU

Table 4. Performance of RO membranes enhanced by organic
ethyleneglycol derivatives

Additives’ Concentration Flux Rejection
(wt%%) (gfd) (%)
No additives 0 16 97
DEGBME 2 26.2 98.6
DEGDEE 2 20.7 97.0
DEGHE 0.3 320 95.9
DEGBE 1 23.1 95.3
TEGDME 2 285 975
TEG 2 18.8 9.7
DEGHE and PG 0.2 and 2 31.3 971
DEGHE and Glycerol 0.2 and 2 331 974
DEGHE and DMSO 0.2 and 2 331 97.0

* Di(ethylene glycol) t-butyl methyl ether (DEGBME), Di(ethylene glycol) diethyl ether
(DEGDEE), Di(ethylene glycol) hexyl ether (DEGHE), Di(ethylene glycol) butyl ether

(DEGBE), Di(ethylene glycol) dimethyl ether (DEGDME), Tri(ethylene glycol) dimethyl
ether (TEGDME), Tri(ethylene glycol) (TEG), 1,4-Cyclohexanedimethanol (CHDM)
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H7] I 539 7S #E 5¥YY 80 dA4% A2 Jdd 9
45 @90l pump-free membraneclth. o]& @Y WANA AT
AE F5%E FuUsstd AFxrie 4 $FEU 75 EZE gz FF
TE g AFE dod F ' 94T EETolt)h Table 59 =
W SAFIA AAdEE 71€ M4 ASUIE 4R EEY 2E
pump-free G4F EFHLP) o 53 A% € 54 Jehdiuch



Table 5. Performance of RO Mini-elements and Low-Pressure elements

Flux Rejection | Effective Area .
Element (gpd) %) FEe () Test condition
RE1810-30 30 96.0 45(0.4)
RE1810-50 50 96.0 45(0.4)
Pr 60 psi
REI812-35 3 %.0 5008 | oo P8
NaCl: 250ppm
RE1812-60 60 96.0 5.0(0.5)
RE1812-80 80 96.0 5.0(0.5)
RE2012-100 100 %.0 6.4(0.6)
RE1812-LP 33 93.0 5.0(0.5) Pressure: 20psig
RE2012-LP 50 93.0 6.4(0.6) NaCl: 100ppm
ARE AF7) AL 71E F LHF A3 E & HX §U1HA 7
&9 AXE MNP Has ¥Fsix FE A5Y JAF FF719 gl
t} o] A9 dAER A4y nAHY EAQA AFRAAMY AT W4y
o 7hsAS A AN F Y FoAM & BAE doten Qo
AHFo wE AAE Etge AP E EFstn obA T Mol &
AE otk AAE AL wyo M BAMYA 5F545 EAd

& 2 ol opFE EA gt HA otk old dF HZAL I+
712 ZEojustol s 2 HFES oo £ AFAY 9¥e
e HdA 44 YA 9 AR gorddth 1RF 9AF S
fito) 474 TG 2 F9& Fob AR AFEY F4
LHF Ne g 945 BTy Fohdojol & FozZ JidEd E
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