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Abstract; After discoloration, crude 2,3, 4, 4'-tetrahydroxybenzophenone, was adsorbed and separated by chromatographic
column and micro-porous membrane, the impacts of membrane aperture and operating pressure on separation effect were studied.
Furthermore , the adsorption-desorption regenerating test of the used column was done, the impacts of temperature and the amount
of eluate on elution results were investigated. The results showed that the optimum separation conditions were: membrane aperture
0.2 pm, pressure 0.06 MPa, working the column in series with micro-porous membrane. Under these conditions the indices of

the product were as follows: mass fraction =99.5 % , impurities of Ca’", Fe’", Na' <200 pg/L. Using 300 mL 50 % ethanol

’

as eluant for the regeneration of the used column, the desired results were obtained.
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1.1 #FRlE5

2,34, 4-PUss L " ORHIER (4HBP) /i 5 R IR KRR Z W & ) oK S BE VR (AE R AR IR, A Ak
2R FAG BN 5], 249k 43 BT 5 SR 58 ORI M %, 850~425 wm UKL, Ak 50O A8 S RRIE M AN D BT
K, El,Ca’", Fe’, Na <10 pg/L,
1.2 FENSH

JF W 43 6 e BE i, 26 18 Varain 23 6] Zeeman 220 % i A 233554, H A< 5 Ht 10A %),
1.3 XWHZE
1.3.1 BmEFERGAEA-RAL B 20 g 4+ 197G M= A 80 mL ¥k &~ 1 mol/L %5 £ i@ v, 7
85 C WHIE /KGR 4 h 5, KB F/KIGEUE, R AR Y 24 B K I3 o U8 257K 0 e, 1 R 1
BB 100 mL ¥ B4 7 mol/L (AR o, #£ 90 °C MfEIR /KB E Y 8 h J5 , fr B E2 W% L 2R
FEW ARG I T L 25 7oK R, i U8 e F 2588 ok sk = b e B s JE B0 U5 19 0 BE 0% M A
80 mL BTk IIMA 1 g BER , FEAE 95 °C (W H IR /KA T iE % 8 h, 2 #ad U, SR J5 I 40 mL 25 °C 11y
EEFRBELREAFRE Y, Fas g ,80 C FEZ T 12 h B3, & 1.
1.3.2 &#4EHE& FEHEN ¢ 50 mm x 800 mm B #E 1K s 3 214 — 2 B Bg #6585 % | AL -TR L J5
Y RIURL e AAE T e A AR Y 273 38 02 35 1 - UKL SR FE A TR I SR 1850 SR S AE e )2 b i B
F— 2 WIEAR N AGE £ 50 % Z B A H)Z
1.3.3 &R WS BMAE B 100 g 4HBP £, 50 °C ¥ F 800 mL 40 % [ 2 WE/K B, £ 05 3
A (U AT ) ok i S A O T M . FRERR T ARE TS A 50 mL 40 % Y £ EEIK I
PRUEAE T, 5 U R VR AR T A S IR R R R R A R TR E N E S RS S RE T AR, H
G 50 % LBELE— 8 RN XTI B S A 6 3 AT 2R AT VR G AR G S P OO R 4 s B T AT )
B, 25 5 K FH it 5 00 0 T 32 T O AR 1 5
1.3.4  fIERKIE  HUS0 g 4HBP K ,50 C i T 400 mL 40 % 1 £ BEK W, 205 3 ik 7E — &
JEJ3 R it s A R UE R R A R TR RN E S RS SRE TSR,
1.4 HHFE
1.4.1 £F54 RAWMHEEE, GEAG . LLOIE-0.1 % BRRKER (R 2:3) s, 1)K
4 mg FE i IR ENAHE 25 T 2 mL 28 500, F AR 2.5 pl, i 1. 0 mL/min, A3 30 °C, &G I % K 254 nm,
K FEFA] 25 min,
1.4.2 25 & T4 RMNEFSOCEE RIS THRZ 1 g(MEFMZ 0.1 mg) TS BT, 78
B BN koAl B JE T S Am p b 500 °C KAk 6 h, RG22 % G TRV f AR S TR AS I, AR BIF 5 i
BEARFEER Ca®" | Fe'' | Na 1 7% 5 BRI 5 4% , A0 I 28003 1,
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AEAT 4L B AHBP BEAT X IR SR 45 R L3R 2
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Table 1 Analytical parameters of atomic absorption spectrometer

= )
, , " RIKAC R BE 7 C i .

BT WK /nm st /nm NSy BOC R/ JEFALEE/C R L
. . . maximal cineration X

ions wavelength cabined gap maximal absorbance . atomized temp. feed volume

emp.

Ca®" 422.7 0.5 2.0 1200 2600 10

Fe*” 248.3 0.2 0.6 800 2300 10

Na© 589.0 0.5 1.5 800 2000 10
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Table 2 Results of adsorption test

FE i 7 i S 4 B % 4 )8 B T & & metal ions content
samples product mass fraction Ca2t Fe3* Nat
AL PREE untreated sample 98.85 1.536 x107° 0.793 x107¢ 0.864 x107°
54 1 after column 1 99. 45 0.352x107° 0.368 x107° 0.278 x107°
3 2 after column 2 99.38 0.379 x107° 0.387 x107° 0.310 x107°
314 3 after column 3 99.36 0.318 x107° 0.345 x107° 0.284 x107°
¥ {E average 99. 40 0.350 x10°° 0.367 x107° 0.291 x107°

H 2 2 W] LUE Hh, Zad th A A -2 fb 5 10 J00RE 6 M e 31 58 19 (0 35 A A /S ) 4HBP h & 8 B T A
MR Wl A, 7 S A BT v, LA R LR , U0 W 48 O S A U I M A L AR 1Y €43 A X 4HBP
VW 4 T B A ARG W B VR o
2.2 MEENEEBTFHEBER
2.2.1 FRREILZEBES B G ARG Hom  JEREFLAR KN T 5 i G V8 T b S M 0 A R Y R R
e 1, BT AR SEEG#E 0.06 MPa [R5 T, 4% J8 1. 3. 4 5 (9 5256 Jy i, 25 88 AN [] FL AR 8 5 174 4 B3 B F X 0 18
BRI FZ ), SR 5 R W3 3,

M 2% 3 W LU 768 TR 1 25 — g B, RFLAR W [ f 25 2 55 30 kR 0T 488 K, L AR 488 KA S T B 7y
PR TR, S EQE W D S A B 2 4, BT LR B L AR G FLAR R AR ) A e e sg L FLAR 0.1
0.2 pm 19 38 538 L0 B P 14 4 D8 2% 0 AR GIE L DA B T 0.2 o (1) 368 5 X6 AR S 56 b VR HR AR AS 5 P Bl
AE A% 52 B O AT A R L WO BR LA 0.2 pm 1 BB S
2.2.2 BAERERASEGHRG Y 0 AER LIRS NHE S 0 538 B SFL 0 R A 1 i Ty 25 % 8
BT B A P E M, BEHCELAR 0.2 pm () GFL B R, 25 S B4R K 7 6T 43 B RICR 1 5 ), 52 30 25
IR 3,
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Table 3 Impact of membrane pore size and pressure on separative effect

I H ﬁlﬁjgifﬁ_‘ﬁ@(/% %E%’?ﬁ% metal ions content
items product mass fraction Ca" Fed* Na®
0.1 99.25 0.478 x107° 0.420 x107° 0.578 x107°
) . 0.2 99.22 0.510 x107° 0.436 x107° 0.595 x107°
UERRAL AR/ pm 0.3 99.20 0.776 x 10~ 0.478 x 107 0.645 x 10~
membrane pore size
0.4 99.17 0.820 x107° 0.510 x107° 0.672 x107°
0.5 99.15 0.924 x10°° 0.540 x107° 0.693 x107°
0.04 99.25 0.435 x10°° 0.390 x107¢ 0.523 x107¢
0.06 99.22 0.478 x107° 0.420 x107° 0.578 x107°
5 1/ MP:
&1 @ 0.08 99.17 0.526 x107° 0.478 x107° 0.632 x107°
pressure
0.10 99.13 0.614 x10°° 0.508 x107° 0.663 x107°
0.12 99.09 0.676 x10°° 0.510 x107° 0.691 x107¢
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Table 4 Analytical results of product

¥ 7 B B % R/ % 4 )R & T & i metal ions content

No. product mass fraction yield Ca2t Fe3" Na®t
1 99.57 76.9 0.185 x107° 0.176 x107° 0.120 x107°
2 99. 62 75.4 0.173 x107° 0.147 x107° 0.106 x 107
3 99.65 76.3 0.150 x107° 0.167 x107° 0.089 x107°

2 4 AT LAE W, (38 hE 0 5 e I8 2 & T 4HBP A4 43 88 32 4l 50 0 0 @, Hovb B 2 BeT 3k
99.5 % Lk b, BMCRAET6 % LA b, & )8 B F A2 B B7E 200 pwg/L LA o 382 1 49 B 5 7] LA Y Tl
IS 21 A7 T TR 04 0 5 A R A, 7 R R TV P S A [ I, RS T R A Ok 2 B — o B PR L TR
— TR b R A TORMRO R B I e Fe v R A o ek R 4 g ok i e ]

2.4 BIGHMBRKEE

2.4.1 ZBLRE HL250 mL 50 % () S BEK W53 BIAE 50, 60, 70 FI80 C X iz B AT i A7 R B, Wk It
St 0 RN ) €8 3% A P A 3 AHBP U, 0 A B W AR SR 0 S B i, R B AR I IR
FEXT AR PR AE R 52, UL 1 (a) o B IEIAT LU M, Bl V6 00 I B T oy, 4 i 5 1 i T R R 3 KL M
TR B R BN 75 T8 50 % LTV W0 W AT IRD R R BE AN R e, T LA SR PR R IR R 80 °C h L
2.4.2 HBLERAZT ORS00 % ZFEEKER 150,200, 250, 300, 350 F1 400 mL 7E 80 °C F X K5
B €8 3 A AT R, R 5E 5, I B JS %) € 33 A R AL B AHBP 55, D A B S U b AR R M Y S
B, R B U R R A S A AR R s IR A5 R UL IR 1 (b) o S R B e S
) 2 335 AT 18 W2 B BB 7 3G 0, 4 £ sk 300 mL i U B BB 7 B 3G 0 TP 22 3G B 40 mL B, MR RE
TG W S 1 15 B BT € A v A 2 BT R o 4 b A W T R B R R R A o o T LA 3 R R R 1
1ok 300 mL, Al R 05 AT 9 PR AE T SR

800 a b
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3 3
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E1 ZEREE(a) RERBAE (D) NBEEBENZMW
Fig.1 Effects of temperature(a)and eluant amount(b) on regeneration of the column
243 GEAEREGHRMRE A5 B €035 K F 300 mL 50 % [ 2 BE/K I W AE 80 °C R #EAT Ik
Jd, A o AR 1303 1 (g AL W B UG T v, PR AR S R (35 AR AL B AHBP I, SR )5 DS 4HBP
MEESeRE o, mEIR RS i,
MR AT LUA G, 200 14 A ) 1335 A 1y B R 9 -5 0 ) 8 10 € 38 A 8 WL DA, A 9% RE i A 52
FOR BEAR A W B 4HBP 3R R B T
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Table 5 Adsorbability of regenerative chromatographic column

5 7 i S 4 B % 4 )R ¥ T & & metal ions content
No. product mass fraction Cca2t Fe3* Na®
1 after column 1 99.35 0.378 x107° 0.366 x107° 0.383x107°
JHE 2 after column 2 99.36 0.386 x107° 0.378 x107° 0.345 x107°
L4 3 after column 3 99.39 0.396 x10°° 0.357 x10°° 0.341 x 1076
-1 average 99.4 0.387 x107° 0.367 x107° 0.356 x107°
3 45

3.1 kB B, (5 HE AR A AF M I B AHBP VR R AT R B9 6 R B 0.2 wm (9 BB IR AE TR )
0.06 MPa I BEAT R H AP 1 00 i AN 5 1 A RIORE , DAY O R €2 335 e 0 BT 5 ol i I o 2 B 2 45, 7 31 A
WOR B =99.5 % , &8 B TR < 200 peg/Lo PG (R AE 5 RO AR A 5280 P A5 B A BLINES 45, 79
HERP T ANT MBI VE R AR TR TR A FACR

3.2 X BRI A € A AR AR B AT DU (K S MR BE 0, EAT AR ER R D AR S i A 1Y
AR 25 F 0 300 mL 50 % LK E WA D BERLI, 75 80 C R X (AT HEAT VR , (0 1 FE BE R4 1Y
A o T BRT IS 9 €00 1 R AT 1 IR MR, R W, 5 o 1) €3 A T R B 0 AR Y
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