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W OE OFRTRASE LR R MBI R IR (AMAO) 7 7 5F R M1t £ IR I 2 AT
FEAMEL 2RERENERDEARN TR FEMER S L BE—KE
CREERENEHEEAERNELFHAR R ENERREEALROREETHESN
A5k o B O 35 P B L R (R O THT IR A DI A B SRR AEE, R AMAO 1R AR
FEBEMKIEAOHE.

XWE AEREEEN, B, BERE, N, REEM

DB BAEE R MBS RIS (HC/ACAO, BCAQ) fE BRI/, E= R & &
(0.154mol- L™ ") #+, REFERRE 21. Immol-g ™!, SRS X (AO) I BE /R HL oW 14
TERIKEE Y 0.10 71 0.0235mol - L~ 'R}, M B 25 &4 B4 15.8 F1 5.9mmol- g ', 5 AOH
BERHR 10.7 f 4.0 BB LERM AN THRERKRERIERRNGN AR, 5—
FH, HAEERIRNESGHMEDE, MEREEFERTHRBHERSH, FEHRER
BT, B Emp iRty AMME. Z TEHRE T HCI/AMAO R E & F bR e B RY
Ak, R HEE S B EF . DL HNO,/AMAO BB AR, F BAE - KBEHN
BIBERENRET —EK TR, E-REBEYMERRENEAE TR, XE+L2HE
X, EREREeT KRG, SEARNESENCHEBER NS, RRVER
PR, {H45 7 K T8 4 R RR i AR B A B 03 5T 348 6. 8mmol-g ™' ({Br, ] =0.0176mol

LY, KERIEHRHARTET 9.6%; EFZHRETHALEL, fFEHIEHE,
ERREMN 88% FRE 22%, WAEH THIBERRAE R —EMEMAHE.

1 ZEBHES

1.1 B

FEEEBUEREEHATREHED HBREREEREH, AENFEG%
M r-Fe,O, i, AN REXRNEREEMNE. 2ME, AOSE R 1.68mmol-
g {HC/AMAQ) 1.85mmol+ g~ (HNOy/AMAO), r-Fe,0O; S B 17%, W FHN
B r=0.09mm. HERAotroid, HEHER.

1.2 ERERAE
?EW&ERMEO 020~0.200g BF 100mL R EHEMF, MACHKENRER

= 1996-11-26 WK, 1997-04-28 4l ; HE BHF BRI ML EFRH TR R L LT RF L% = IR
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50.00mL,#&57.72h 5, B EEREEK 5.00~20.00mL FREEE T K 25mL
Nal 0.5g #9 250mL B BT, FH 0.02mol* L™ Na,S,0, BB S EmE 6, A
0.2%EMBEW SmL, HERESFTHEAEL ARHIERRTREENTLITERHME
B Q.
1.3 Br BF&EENE

ERBUEBNERKER, BR—HXEATHE B BFRE. SR PIAZE
FAK25mL, REEBHE EIMRZ LR, HEBREM LG, %5, # Volhard 4 BN
SERTR N Br BT R BE R PR Br B TR EMRRIE, LTS B BT
BEfEE AME, LI FE R BT B A A Br TR,
1.4 WHEBERE

EHH BSR4 250mL = A5, A RBE R 250mL =R 200mL., JERI BB
WEHE 5.00mL, 53 FEEME RN Br BFERE, FAYRAOEREEN B 70
ZFEME BETMAERFEANWIE 0.5~0.2g, FME Smin BEUEW 5.00mL B4, 435
MR B BFHE. 20 ERNERMBEHRER Q.71 B P PHEE.

2 HR5iR
B R MIT M HCUAMAO BB, 78 B IS O\ HOLYS U, A NapSOs 46 8

W RRTRE R Br BT RTRM AL TRERRW, BAREREMENKKBRK
(B 1). % 5~30min WEMN, F—KAE R RREFEA S HAR(DAG) ER:

F—URH:Q = 1.48.°% (1)
Qw = 8.52mmol - g7! (2)
BWWH.Q = 0.133,27 (3)
Qe = 4.13mmol - g ! (4)
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Fig.1 Adsorption velocity of HCL/ AMAO for Br, Fig.2 Dependence of conversion of AQ on adsorption

time
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WaEETBRMNEL BR, FRETES, RIGNRE £ T RIRRR I, —Hor ERE
B NRE, BUFERN B & T

(Br2) I

|

C f2H0—22  C + NH,OH + NHX 5
v A > A 3 H, (5)
u,N*  NOH HO O

"HN,OH + 2Br, + %H20==—4}[Br + %N;o3 (63

R(5) F M SR, R B B B BL s K (6) R BT
MR FiRi SR, AR(5), 4 (A0),= (AD) - =, Mi&

dx —

= 2{(AQ — 1) (7
®’r. B

- 1g(AO— 1) = &t (B)
KRA(6)B, =B, RAR(S)B

- lg(m - -i-Br' ) = kbt (8a)

MATE G MEE ] FERARAR(S), BE 2, HAE

B =5.8x10"%" (9

Boyd 2511 T B B 2 WO 8 R T B B A R BT

R B
lg(l - F) =— (R/2.303)¢ (10)

At F=Q/ Q.. R=3D/ rodroe. D' BWAEFHYT HEE ro BRFRIIRB R, Ar
EWEERE, « ROSEEH.

BT ER
F=1- %Z E’EP—(;T”zB‘—) (11)
A B=m2Di/r3, D R AT SRR S8 T RO B E A BB, W B A B
BERXR.
EEERER

lg(1 - F) =— (8/2.303): (12)
X S HREBEAFR ARMI HEEIHEX.
KA (12)ME MR ERM R At S, HEEMTK S RAIEHHE.
B 3.4 SRR B M- lg(1-F)3X ¢ X%, HEE

FE—RWERE. D) = 7.0 x 10 Yem?s™! (13)
S, =6.5x10 %! (14)
FoRER:D, = 6.0 107 %m?s ! (15)
S, = 3.9 x10 %! (16)

AR (13) - (16) AT I, KRB W R EEFR, BR T BRBE AR, TR R S
9t EALE TR Y B RSB AS BoR B M 2k, KRB SM R MR S AR T 1501
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Fig-3 Polts of Br vs ¢ (intraparticle diffusion)
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Fig.4 Poltsof ~1g{1— F) vs ¢ (mass action)

WEHIT T W E . HER HC/AMAO R Mt BhF AR E Cl- B F, W Volhard

HEWE Br BT 4R, BIHEET HNOs/AMAO 1ER B 7.
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Fig.6 Yields of bromide ions at vanious times

o AR IR B3 (5 ~ 30min) B RS R TR B FEFN Br B FAERUEE .

Q; = 1.67.°%
Q, = 0.72:%3
Q3 = 0-60!0'40

(Br); = 2.35:%%
(Br ), = 0.26:%4
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(Br); = 0.36:"%

(22)

ERERFUTRBRLSE, RERMEIGEFEY Br & THEE B FREMK, B _KEE

RIS E R A RAUERRE B — KB LR IEE b, AR/, RRAMES —K
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Fig.7 Plots of Bz vs ¢ Fig.8 Plotsof -1g{1-F) vt

ME 7 HE 3 AR EREART HARMERERAFHHHE.

Dy = 15.5 x 16 Pem?s™! (23)

D, =5.1x10"cm?s™? (24)

Y= 4.8 X 107 ¥em?s™! (25)

S; = 5.0x107%! (26)

S, =2.6%x107%! (27)

S, =2.5x10 %! (28)
M (24).(25)FK(27).(28), W Dy=Dy,
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Fig.9 Reduction of Bromine with time
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BRI
Table 1 Adsorption capacities of HNO;/ AMAO for bromine and yields of bromide
ions at 72h with various adsorption cycles
Q- Br;),/AO - i
Adsorbent (mmol-g ™) (:nol:i.iatio) (mmilr-g“) o
1 7.51 4.45 13.23 B8
2 5.81 3.05 3.05 26
3 6.79 4.03 3.05 22

(1) original adsorbent; {2) first reactivating resin; {3) second reactivating resin

FRREARRERNREEE R LN EAEEREHNERRGR, HER X
#iE.
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STUDIES ON CELLULOSE-BASED MAGNETIC
POLYAMIDOXIME ADSORBENTS

——VYARIATION OF ABILITIES OF ADSORPTION AND REDUCTION IN
ADSORBING CYCLES FOR BROMINE

YANG Chaoxiong, WU Jinyuan
(Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangzhou 510650}

Abstract The adsorption capacity and the reducing power of acidic ceilulose-based magnetic
polyamidoxime adsorbents { AMAQO) for bromine in adsorbing cycles were measured. The
initial adsorption velocity of original adsorbent and its reduction proportion of adsorbed
bromine were found to be twofold or more than that of the recovered AMAQ. However, data
obtained from the first reactivating adsorbent are almost the same as the second one.
Possibly, the structure of the original adsorbent has changed thoroughly after adsorption. The
slight variation of adsorption capacity and the rapid decrease of reduction proportion of
brominc in cycling adsorption suggest that AMAOQ is an adsorbent for bromine uptake with
an important practical value.

Key words Cellulose-based adsorbent, Magnetic resin, Polyamidoxime, Bromine, Adsorption



