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W E OCRMSE . RS RURTE M AR SE AT IR BAL B, A3 IS Tk SR A W B DR BT X I A e Ak R DR YA )
B, S5RFEU . Mk b R AR RS, BB RENRBABE, X TOC, PO -P, TP, NH]-N 1 TN f
EBRFAIL 35.02%., 8.17%. 11.98%. 39.42% 1 14.79%; FANMEREIL Y 3T P I RACR K, RRBRET
14%, HRWALHESE—L8RTHT P RGRSCER, BBRBRE T 929%; HAEMRMLMET, HHIYAINH-N 8 0% 5
AE FT WA BT B 5 W R ok R X A AL A 1% 0 B R o T I M e 1 W B B R R A A T B N SBR A R AR
M T 5 A W UTTE TS0 P I A = S PR Sk 2k SR A 4 3 T ) 0 R A6 A W R R 5 3 A O, TR R A% 1 T AR Ak
AALY PO KA TR e i, Wb, Hulidt—Eomib P kR, &6 LakgR, B b -T5 M pe W B ol 4 5%
LR A M P, B—FA R R AL IR T2, DL 25 AT Sy PRI 0 A B AN B R S %

KHBEIR  WEMEs; B BREARW; PR W

Wit 5 AT 25 00 R R 25 RN B e, DR B A I AL RAT: 55 B s [l sl A is A7 ik G B, PR B 4%
il A= iy PR B 22 5t (environmental control and life support system, ECLSS) P& H: n] SZ FL 4 5 11§ 2R A& 90 1) H
ARz M, KK 5ER R G R E LR Z —. ECLSS HK A B 51874 & 4t
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SR FH o e 56 W o A4 ) X PR Y NCRD PR I B BB T RTAK 48 mgrg ! R 116 mgrg ™. B FERTER A
LRI 25 R 25070 22 B HE AN [R) A0 o R BB 130, ST A R Bk R AR W A SRy IR SR A K Ak B e 2z 3 T
R SR, AR R, SRR AT A SRR N PAETE Y. A SR K
M, o-Fe,0,. y-Fe,0;. Fe,0, S5k AL HAT B0 a0 e 1l B R E & Wt o, HHZALE5 A
AT 15 By ny e g a1, Pk s G 0 RO o R, g e B TR AT P R A b,
YK 25 R IR IR T 8 A A b A5 3, BRI, B A ay AR AR [ERKE A A 5 A
454 B T ECLSS H () JR Y Ak B3 ff UL i 38, AH O %) W B 1 BB e AL B A R — 2B 1R 58 . [l
ECLSS H PRV 38 5 2 F 47 1R P Ak 3 DA O I M B RS, 1 00 A 3881 DR YR %o W R Pk i 1) 52 il 2 7
£l PR AL B B 1) S

AWFGEER X ECLSS R MR a5, HE8 TS . 278 . AR 3 Bl M mouf VR i e B PR g, %
FE T N [ R AR AR 0 X 3 1 e T B PR YR P s i), B9 T TR Ak R X Ak A A 0 i A T A e T o R 1)
R, IR HLER B T 0, AR R AL BRI —F B %
1 #MRl5RE*%
1.1 XBER

S8 R VR A VAT D il B B PR A RS R B PR W, HEPNHG-N. TN, PO;-P. TP. TOC ¥ £ 43
R (520.0421.0), (4 157.0£43.0), (159.0+3.0). (204.5+8.5). (4 967.9+349.5) mg-L™', pH N 6.8+0.2,
B 5% (18.4+1.8) mS-cm ™',
1.2 LI

S AR ST L RS RN BT ke (T RS BRI s A FR A ], H b SR AR AL A FRILER 1.
SRR Fe,O,(or A2l LWgEBTH: TR R A Fl) . y-Fe,05(10 nm, b8 T4 T 3870 A7 BR 2
Fl). 0-Fe,0,(30 nm, iR H T3 H A R A Al ). Fe,0,0909%, ifgpsi Tl H A BRAFl). 40K
Fe,0,(20~30 nm, BRI T A RA R FMHE (100 B, Ligbrhr T A RA ). Prikim
W2 (rdral, EAEEEAERA R AR RN (rtral, 2582l g RAR) . iR
BOrbral, BRI S S R FA RA R ARG (B AP ED) . R ik, EZEAL
A BRA R WA TRERN (o ral, 25 %L 2= 0 A RA R

F1 EMRHERERMALER

Table 1 Specific surface and pore volume of activated carbon

R R/ m> g BB (em> g BELAERY(em® g™ AR (em® g KALERY(em’g™)

il 566.518 7 0.294 4 0.243 8 0.047 8 0.002 8
A5t 5163124 0.267 5 0.2115 0.0510 0.004 9
AT 310.526 0 0.3373 0.0121 0.302 6 0.022 6

1.3 MR B sEIs

B 25 mL B i PR T S0 mL HETE I, ARHE TS 25 RO, B A [W] g B ) Rk ARk
AR 55 9746 (MQD-S3R, [ & AL A BR A |)) A e AT MR, MR BRI B Ry 25 C, B Eh
150 rmin™', WEFFFEE(E] R 24 b, DLSEERR BAF-f, B DT WG 0.45 pm BEIFSEATAR I 408 . FR AL SE R
HEAT 3 AT L5

TEFEAT G PE R A Ve SE B i, ME4 3 B 25 mL Bt R B TR 0L, 20 I3 1| g MRS5S 1% Pk
. FFEIE R . AR T P e R AT I

FE AT BR A AL o AL TR M R B SC B B, R B AR AR B RO, A 6 N3 25 mL
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B IR HEIE R, 20 4% 0.2 g 1Y Fe,0,. y- Fe,0,. a-Fe,0,. Fe,0,. 44K Fe,0,. F M &kIEFTM
Mo A5 S AL R AL B RCR , HEAS 6 %A 25 mL B PRV A HETE R, 1ol B> HE R O 4%
g iE R, Fa RN 0.2 g B9 Fe,0,. y-Fe,0,. a-Fe,0,. Fe,0,. Z1°K Fe,0,. if 54k 43 ZF M 8k
AT B o R BB AR AR AR M B XI5 G Wy PR B2 e, TR A P B X T G W B 1Y T kR
).

a
n:]—g (1)

Kb p BOTERE a WEBSER XIS P LBR s b R MR S H5E 5 X 15 Yy i) A L B

TR A 3 58 b A S A 0 - T 1 e T B SIS, e I i DR YR R IR v B R 25 pH Sk 2 AT R AL T
AL PR, X 25 mL AR PR PR WK AN 1 g 0 P A AR A 2 AN HEIE R, FE A 4RO 0.2 g B a-Fe,05.
44K Fe,0, HEAT WL
1.4 M7 E

1 5 5 Al pH SR i 4 58 2 2 80K 543 74X (Multi3420, 78 E WTW) Il ; TOC ¥ B >k H
TOC 43 {% (TOC-L CPH, H A H) W% ; NHI-N, TN, PO -P. TP ¥ & % HI SO R 440 73 6
FE T (TU-1901, b 50 3% A 38 AR A B2 &) e, A NH-N R FH 949 GG 50 B 609 (HD 535-
2009), TN ¥ F& 5% FH o P 1ok A7 R 40 45 404306 ' B 7 (GB 11894-1989), POI-P Al TP % I 4H R #% 43t
YEEE % (GB 11893-1989), K JH 1 26 1 FR A2 L4273 H14% (BET, Micromeritics ASAP2460) ¥ i 1% ¥4 7% [t
R AV E RN
2 #ER5TR
2.1 GEMRMIE

PR 5 Ye W) W FE 48 7, TN, NH;-N. TOC. TP, POI"-P %> 4l & ik 4 157, 520. 6 000,
2045, 159 mg'L™", SR N 184 mS-om™, IMWKER . WL, RAMAD LT RN BUER
ANFRE TR PR R A PR A AE BT S Je fnl , fREL L R, WE MR XS TOC, NHG-N A 85 i A B
R,OTN MR BRREAL, Hopise . ot KRS X TOC 2Bk %4l 8 35.02% . 25.36% Fil
27.00%, ¥fNH;-N 12 BR300 51~ 39.42% . 23.65% F1 34.03%, 5% TN (£ R 50 58 14.79% .
8.44% 1 5.27%. HB72 1% PE SR TOC, TN FINHI-N 25 B850 00 00 T A 5 3% I3 F R 528 358 Pk 03¢
Hi e LAl n, MR7eid e A S R A, HEALAE N 0294 4 em’® g, (HIMFALA L LR
82.81%, W4 T ARITHURBTIEE b, X R85 me W M BB 4 v i GBI I . AR 25 R 5 2
HIA SR 25 10—, SRS FUR BT i 1 o i L R TR AR 430 8 516.312 4 m* ¢! F1310.526 0 m*g ™', &t
LA BN 0267 5em’g ' F10.337 3 em’g ' BARA TG M o 1) AL A B . (HH AL AR
FAR T HA 2 PG RS, HI R AR, Hik, HXF TOC iYW B 5Ok 5 R SE iE E R A L. A
ML 2 B F2 2302 30 1 e FL 3l 3% 6 A WL A WGV B 8 TR, PR 3% 76 i A B 2B 0 i 1
FaRAEMHPGEE(2), WRAVLEIEN S —AEERFE . RE SR OH A 5| # R )
pH FH 57, 7] B i 5 i ol 3 18 o n] S SONHL . Wi TR b 5 BE B 45 B T LR R B BE UIOUE (38 ), X
SRR N, PR R B R N2 (3). BbAl, 2 pH B mEE, Ko fFE7ERINH S LA NH, 1Y
B P, BONH-N R EEFEAIR R (9). BRI, ISR AT P L BRIE RS, Me . ot
KIS M 5 X POY-P Y £ R R AT N 8.18% . 4.4% I 6.92%, FXF TP B9 25 K 2 % K 11.98% .
8.07% 1 7.09%.

NH,CONH,+3H,0 = 2NH; +HCO; +OH" )

Mg**+PO; +NH] +6H,0 — MgNH,PO, - 6H,0 | (pK,=12.6,25°C) 3)
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4500 1 gATOC ESPO,-P NWTP 551 mAaTOC ESPO-P NNTP
4000 | BENH, N EHBTN 50 B@NH,-N EBTN
4500 f

% 3000 f

2 2000

@

& 500

0
e R AR
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Fig. 1 Adsorption performance of different activated carbons toward urine
NH;+OH™ = NH; T +H,0(pK,= 9.24) 4)
ZEA PR, MRTE NG M R BA e A R R AL B, AR P JS 9 TOC. POI-P. TP. NH;-N,
TN ¥ 4y M F& M 3 350, 146, 180, 315, 3 542 mg-L™'. P25 g b T2 v i) G s T ALSS I5 ¥ o,
PEF P A BRANCR O IR B AL FR PR W B 2 L B, AR ST — 20 ok A AL ) F R 52 1
PEB S5 A AT PR 1) W B Ak 3
2.2 SRENAIXTIE M R AL IR IR IR A R0
W 2 s, #8008 g L AFFAEMFEN T IR, WM 24 h J5 TOC AEM 5350 mg- L™
F% % 4 000~4 500 mg-L™", 44k Fe,0, FIZE M Bk XF TOC (9 2= B RO B b, 224823 910 19.829% Fl
18.56%. FLJFRIJEYIK Fe,0, AR LR AR, [R]0 T A7 85 B Mg A7 ALY e >0 it 2 ¢ 2k PR G
TEK R By 8 S8 A0 Fe fl Fe'', AN Z R R R G Y i b fn . 2REEEHT . W 42 i VE g
b L BRI A A AL >, [RIEE R R 25 M Bk EL A A0 A S R R A 2E R, R SE B AL Y A AL
FEBRPO, EX B B AR 5 A 4 T BRSO T R B, Rk AR AR AR R A K A A n X PR TR A BIL A ) A R
kN, EERIMEREY G, TOC 2 5% N 32.23%~35.81%, i Bl i 1 % X TOC 5% h
35.02%, I, PRUEH TOC 7Y 2 Bi 2R EE T MR 5T 36 P W BAE T, e %t TOC 1y 25 B JF:
To i AR R H .

6 000 [ 50
B TOC-#k4A ML TOC-ERAAALH+HR 7 b 45 | ESTOC-BA LY T2 TOC-HAM+HIR5E I
5000 |
40 +
o = 351 7
= 4000 F = S
;ED = ;j. 30 20 7 7 7
= = 7 & 55|
5 300 S % & 25
® = S2f
2000 F =
S = 151
1000 F = 1or
= Ji
0 = < 0 ,
Fe 0, v-Fe,0,a-Fe,0, Fe,0, 44KkFe,0, Fe Fe,0, y-Fe,0, a-Fe,0, Fe,0, 44KFe,0, Fe
AR ARSI
(a) XFTOCHJE (5% (b) X TOCZERER 15

E2 AREKEXIT TOC WM R 0m

Fig. 2 Effect of different iron oxides on TOC removal efficiency
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WE 3 R, BREAEAY B 52 808 T IR P P A R BRACR ,  HLEBE RN R £ ) 1 5 2R
BEA —%, FEE KRR T A PO;-P X TP A 5 1 7T 3k 80% LA b, R PR EEEE,
y-Fe,0; 1 0-Fe,0; B A Fe iR AL Bk P AR, #nJ5, PO, -P Y 2B 2 43 il 35 30.19% F1 27.67%,
LBRFETE T 22.01% T 19.49%; TP 1 2 B 48 53 5l 3k 31| 28.61% il 26.65%, 43 74 F+ 1 16.63% Fil
14.67%. i — i kB, y-Fe,0; Ml a-Fe,0, X PO;-P 25 B (1) 5T ik 2K 43 il 4 72.90% F1 70.43%, Xf
TP ZBR M BTHRR 73518 58.12% H155.05%. L, #RAAYXT P RLBr HA B W ER, 3%
JE R A B E R R, W LIS POI-P AR, F M kPO -P FIl TP Y 22 R 43 5
6.92% F1 9.54%, H. 5HP5E R KA X PO -P Al TP 25 55 K 43 51 R 16.35% 1 14.91%, AH N fh) 25 B %
SR T T 8.17% F1 2.93%. i 25 R AILIE W] B by A4 R} 36 T 5L A6 PO, Y MG BN AR T L P AR Y Fe?'/Fe
XF PO, 1Ak 2 T TE A HIAT Fe?'/Fe* K fif JE iU 48 A0 ) X PO B M BV TS0 g A, g B st 2 v 119
PRZ KR FE pH T, BEIRER S IR P MINH, . Mg™ . Ca® 45 i 1 L il T T2 Rl il I8 4 6 45 Y L
AR S G VT TEPIER (5) W R R B P bR EZH A .

3P0} +5Ca** +OH~ = Cas (OH) (PO,), | (pK,=57.5,25°C) (5)

2 BRIk, BREALY R )R y-Fe,0, il o-Fe,0,, A i & B8 MR 72 35 1k 5 % P AW B RCR, H.&%

ALY PR SCHE , H 3 AL A R ARk 1 W B AR T S AR T i A T

2801 b7 POT-P-AALY) S PO PR AN 5 5[ 028 POT-P-HRAULY) B2 PO PRI+ 5
;ég CSSTPAILY  BR TP 40 | SSTPARGY B TP
180 351
T: 160 & 0r
71N\ <
L, 140 3 ;\ﬂr 25 |
£ 120 o
=100 20T
® g0 15t
60 ot
40 7
% %
20 S
0 =N o LA N AR K
Fe,0, #>kFe,0, Fe° Fe,0, v-Fe,0, a-Fe,0, Fe,0, 41KFe,0, Fe
RIBE AN RIBE AN
(a) %FPO, P TPYk B 550 (b) XfPO, P TP LRI

B3 RESELMIIIPO P, TP WHIHI I

Fig. 3 Effect of iron oxides on the removal efficiencies of PO} -P and TP

MK 4T FH, BREMY I N B EBRRIFAR, Fe,0,. y-Fe,0,. 0-Fe,0,. Fe,0,. 44K Fe,0,.
T NH-N A9 25 BR R 50 51 R 23.65% . 7.88% . 10.96% . 13.07%. 6.73%. 7.88%, X} TN {2k
RYMET 4% 551G MR ILFE BN, SFNH-N TN ) £ BRA — & 5 IE/EH, Fe,05. y-Fe,0;.
a-Fe,0,. Fe,0, X IR FNH-N i 2B R R4 5 6%~11%, 2585573 53k 45.58% . 50.77% . 46.54%
47.69%. HJEWE I IS A PRI TN MR FEEAROR B, NJBURIE 1 4 157 mg L' IR % 3 600~4 000 mg'L™',

g LT, BREL Y S T M I A W B AT DAt AL DR R PR IR BR 2B, X NG 2 PR T
BN, XENH-N K BRREEHE &, XA LY L BRIEATC R o 5 18 3 PR A R Ak 34 ) 2 DG B A T T
A 3 3 R A L RN G SR 0 ) 2 B, SR A e A T e e O B s R R — A A8 A T Ak 2

T
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5000 r gz NH,"N-#k5 4k 55 NH, N4k fuig+iscse 70 [ NH NS850 B NH, -N-Ea e y+iises:
4500 L SSTNEREILA 88 TNBRA IR+ H70 so | SSTNERAILY) 88 TN-BRA A+

4000 - 50
3500 % 40
3000% ' : ’ X : 5

500 [

e (mg - L)
QBIRLL
PRI
(98]
(=)

K
IR

o2

XX

&

0 SZENN _10 . . . . . .
.0, 4°KkFe,O, Fe Fe,0, y-Fe,0,a-Fe,0, Fe,0, 4ikFe,0, Fe
NGz s ] ENEEEaRls ]
(a) XINH,"-N TNV 15200 (b) X¥NH,-N  TNZERZ M 5Z 0

4 FESE LT RIENH,-N. TN BIS20E
Fig. 4 Effect of iron oxides on the removal efficiencies of NH;-N and TN

2.3 FRIGTRALIE X 8L E AL -5 1 R IR IR R AU R

F£ ECLSS HVil H 78 JR VB N FR 0 A7 TAL B, L300 54 40 1 A9 3% A= R0 BRI K Fg B2, i pHLBE S
M) Y55 24 490 R R A b 00 ke 1 I, % R B 390 10 2 T Pl ey L T 0 ) S L RS G B ) T A
HABRMFmIS, Kb, %8 WAb B2 0F T i W R RE X PR TR AL LR A 52 5 S AR A
T W B S B 45 SRR B, y-Fe,05. a-Fe,0, FI44 K Fe,0, B AT B i H 58 Ak W F 350 58, T o-Fe, O,
YK Fe,0, A H a2 WP fE, Ik, 3L a-Fe,0,. 442K Fe,0, % %< i &b B X FR ¥ 75 Y
YRI5 .

B S AT, PRIETIAL IS, TOC MY ZLBRACRIEAL, N a-Fe,0, 144K Fe,0, £+ TOC ¥ i
PIE T ARATWABA M HIE, TOC EBRHR5N 27.88% F1 25.87%, HH Hb A 2 i Ab B R 43 531 F
FET 6.5% F19.94%, HJFHAIEE R . — &Mt A0 N idd 2w =4 kA i 71, 5SHIwHa
FLIE BT A R HE R AR, XA ALY A R RE TR s R R R A TR W IR R K
fi#, BRI, TALFRG PR A TOC He oA Tk 31 AR W b B 22 B R A

BE W55 TR TRAL BRAY PR, H1 & 6 AT, POJ-P Al TP Y& B 4K T AR & WA FRLH vk 1, X %

2 TOCHJZ (T1R) TOCHJiE C TPk EZATPIREE(ER) PO Py
= TOCERRFR(NER) 4 TOCKERHR RXJIPO--PHJENAER) W TP ® TPEERR(NK)
3000 30 A PO-PEIRHK & PO -PEBRHKIIN)
4500 | 1 200 40
~ 4000 7 7 440 180 |
23500 / ] / f 160 |
:’gf 3000 | %§ %Q 130 & _ 140t
B 2500 %/\ //\ 1 Z S ook
S 20000 /\ /\ 120 % F oot
€ 1s00} / \ / \ ] 2 gt
1000 | / \ / \ 410 ® 60 |
500 / \ / \ ] a0k
0 7\ 7\ 0 »l
o-Fe, O, M52 5 4K Fe,0, 725 0
5 RIEFLEX TOC #I% 0 a-Fe,0, M7 Y KFe,0, 75
Fig. 5 Effect of urine pretreatment on E6 RBEFMLEXPO;-P. TP HIE M
TOC removal efficiency Fig. 6 Effect of urine pretreatment on the removal

efficiencies of PO} -P and TP
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B PR Ak B — 25 T TR AR W) MR A R X P B . a-Fe,0, FT4H K Fe,O, N 41 X} PO, -P 1Y
BRI R 30.19% F1 32.7%, Xif TP [ 25 B3 %435 hy 28.60% 1 23.23%; X PO} -P X [k % 43 Hil 48
BT 2.51% F1 8.8%, X TP (2B R0 ML T 1.96% F1 9.29% ., 45 E Ak W XoF Wik 2 6 A Wit AL B 3=
BONBER Eh 5 A AL B R R LA A, (B2 pH AR . X R R B B AL T L Y pH AR,
BRAEAL Y 2 TR R A T AL, B SR IE B AL G (6)), 5 A H Y T B T 2 A B 4 A g
SR, XTPOT AW B RE 1B B wmisi b S R, &) AR kA LR AR R, R
@R (7)), fiPO; SR AW Z = A HE R AE DY, AR T 48 ALY S5 PO M H A s Bl R £ i
&, ASIE pH A5 T BEIR £ K R Y HOE P (X (8)~xX (10)), BE pH B3I I, PO, L 4 R
I, 7EMk pH PO H 5 5 &Rk &Wss & . L bk, EmRWANT, Ak 5ro; ik Tk
AL TP Z E A G (), SRR EE LU T A W 09 IE R T (X (11)~X (13)).

=Fe—OH+H'==Fe—OH} (6)

=Fe—OH ==Fe—O +H" Q)

H,PO, +H,0 = H;PO,+0H", pK,=22(pH < 5) ®)
HPO; +H,0 = H,PO;, +OH", pK,=7.2(5 < pH< 10) 9)
PO +H,0 = HPO? +OH", pK;= 10.3(pH > 10) (10)
=Fe—OH + HPO; ==Fe—PO; +H,0 (11)
=Fe—PO; +H'==Fe—PO,H" (12)
=Fe—PO,H +H'==Fe—PO,H, (13)

TE Bk B AL W B8 52 ¢ W BFF DR W0 AR P, NH-NA 25 s 35 B4 50 355 1 ¢ 1 I R R 1 3 A U e
YER, %W pH AR KX NH,-N LB A EZE . 7l A/, £k Fe,0, Mla-Fe,0; J5 ,
X T AL B PR WA NHE-N B9 22 B R 2 518 36.15% Fl 33.08%, X R & WAL FEA R R T
13.46% F12.13%., FEJFFIA R 2 & —J i, RSN T USSR N, 15 N TR UNHH
R EE, W TAIWELRY; 5—T

M. 4 pH &R, 4784 0 H,0™ 5 NHI-N 3% C TN EZATNRROIS) SINS, N
SRR 0K T TR, T BN, T iy
N EBr, H pH#E, NH-N A 25 58508 i 4200 60
O AL, Rt PR R T B R L Ts00 | T 150
HRNHIN B R A EEEN. A _ | 77" u 1o
AL BEXT TN LBRIEAR TS M, FIMYIK Fe,0, :L 3200 . % e s
Al a-Fe,0, 092 B Al TN B 2Bk R A B £ 307 10 £
10.99% H1 13.00%, b oA 25 1 b B 2 53 551 12 # /\ 1o ™
T 1.63% 1 1.62%. o . I
L R, TR B S T R 1 3
FiEs TR S0 WS 30 HUAINK: N 0 0

aFeOMIFEN:  UPKFe,O s

R R B SR AT T B (HRR PR S T AL H7 A ESNEN. TN 80
A I 2 Al POZ? (DR Pose S A (D P 1 Fig. 7 Effect of urine pretreatment on the removal
TWENES, Hik, 8T P LR, efficiencies of NH;-N and TN
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1) 3 P v A S BR PR TP TOC FINH-N, XF TN, PO;-P. TP {YLBRIEHE T . i1 % Ak B
PRV W52 6P R B 7 3% P e >R BT 3 PR e > AR eI Pk e, BB & MR XF TOC, PO, -P. TP. NH;-N.
TN BB E 00 35.02% . 8.17%. 11.98%. 39.42%. 14.79%.

2) A ALY AT BT G 1 2 W TOC M52 a8/, 7 AL 25 o3k 0 B2 AL B2 35 4 Joe I BfS A R
RO XINH-N () BRI A $2 5, Fe,0, WG NH,-N ZBRF AR e fE, Mok 7 11%, £
FBRAILE by W B AN 5 2 A TO0E 5 XTPOY-PL TP B LA B Barfb /e, H, y-Fe,0, Ml o-Fe,0; Xf
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Effect of iron oxides on urine treatment by activated carbon
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Abstract Three kinds of activated carbon (coconut shell, nutshell and wooden activated carbons) were applied
for urine treatment, and the effect of iron oxides and urine acidification treatment on urine treatment by coconut
shell activated carbons was carefully investigated in terms of N, P and organic matters. The result showed that
coconut shell activated carbon had the best urine treatment performance due to its high specific surface area, and
the removal rates of TOC, POi'—P, TP, NH;-N and TN could reach 35.02%, 8.17%, 11.98%, 39.42% and
14.79%, respectively. The addition of iron oxides could lead to the increase of phosphorus removal rate by 14%,
and the acidification pretreatment could further elevate TP removal rate by 9.29%. While under the acidic
conditions, the adsorption ability of organics and NH;-N slightly decreased. The adsorption on activated carbon
and urea decomposition were key reasons for TOC removal, and the struvite precipitation was the main reason
for N removal, adsorption by the hydroxyl groups on the surface of iron oxide and struvite precipitation were the
key reasons for P removal. Acidification pretreatment could promote the protonation between hydroxyl groups
on iron oxide and phosphate and further enhance P removal. In conclusion, adsorption by iron oxides-activated
carbon had excellent removal performances towards organic matters and P, which showed a great potential for
urine pretreatment, it will provide reference for the treatment and recovery of urine.

Keywords activated carbon; adsorption; iron oxides; urine; phosphorus
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