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Abstract

In this paper, the simulated urine was treated by the combination of electrochemical method and
titanium magnesium corrosion cell. The influence of voltage, the ratio of water to cathode and ca-
thode on the treatment effect was investigated, and the conditions of optimizing the recovery of
nitrogen and phosphorus in simulated urine were investigated. Results show that when the voltage
is 18 V, the ratio of anode water and cathode discharge is 3:1; the cycle time of ammonia nitrogen first
falls and then rises; the phosphorus gradually reduced with time. To collect the white material on the
titanium magnesium corrosion cell, and the X-ray diffraction and scanning electron microscopy analy-
sis were performed, which contained magnesium phosphate.
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Figure 1. Electrochemical system device structure
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Figure 2. Cathode-back filter (internal corrosion cell)
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Figure 3. Titanium magnesium battery real figure

Bl 3. SKERIE It SCHE

Table 1. Simulated urine formula
< 1. EIKIREL S

R plg-L! C/mmol-L*
JG7K Na,S0, 2.3 16
KCI 34 46
NH,CI 3.9 73
NaH,PO, 2.6 17
NaCl 3.0 51
NH,CONH, 15.95 266

DOI: 10.12677/wpt.2017.54014 112 KI5 G Je Ab B


https://doi.org/10.12677/wpt.2017.54014

EAM &%

2CI" > Cl, +2e” (4)
Cl,+H,0 - HCIO+H" +CI (5)
HCIO+ NH, - NH,ClI+H,0+H" (6)
NH,Cl+HCIO — NH,CI+H,0 (7
2NH,Cl+H,0 - N, +HCIO +3H" +3CI” (8)
PR PR ER AT B AL S AR L R, HR S A R [2]:
Cl,+H,0 - HOCI+H" +CI- 9)
HOCI — H* + OCI- (10)
NH,CONH, +3CIO” - N, +CO, +3CI" +2H,0 (11)

2) BRRR B BEUTVE M AL K

X E 4 AR T R BB U, SRR TCE TR K 5 ks it e
TR b f vl ) P9 HURAE P A MgP, M@™ 5845 POS (8 HPOG ) NH, (3B 8L, fd2 A
MV MgNH,PO,-6H,0 (FRiFR MAP 45 i), 41(13). (14)3X, MM 25 BRASAURE - 10 & ZRE[11]

Mg — Mg*" +2e (12)
Mg + NH; + PO +6H,0 — MgNH,PO, -6H,0 { (13)
Mg* +HPO? + NH; +6H,0 — MgNH,PO, -6H,0 4 +H" (14)

3. B{R5WL
3.1. EERRMm

RAAREBR D NS, B MR BB R A £, 3B 80 N6 O R B BT
P)2ebre TG, TEBARRH KA 2 )5 AR TBCE SRBE B s, A0l U /K A 2 B 7oK e, HERR FL A 2s
FHTFH, RIshl B E—Fh T2 %0 Jelks BIBHAR /K 3R HON B K B HIZK =101, RS
J910V. 12V, 14V, 16 V. 18V, 7l &EHHM EKh 2 A &5, 5h N L, FHR KL
W K F BRI 4 FToR.

4 TLLEH, MEEN 18V I, BEAIE I AL R 2 A PHAR 7K DA R B AR H 7K 2050 2 2 mT B 3 o
IR, BAGIREE RN, FRACR BT 2 AU A 2 A i 5 BRI S

YT EACESRE, MR TEAASTER2NBAERKEA KBS, FIRSH TRENBAFE
bk EBr, T AR T HEN AT RS2 B, RV R B R AR A EIR A B 2 A i TR A T IR
WA RetE, FATHRIER 1 & H A EA IR &= BRI SR U 18 V2544 T U5 B FE AR 7K Th 2 &
TR, WEBCRITNE S R,

H 5 Al f3, FEHLE 18 V 25 FXR & A IRER MBI RIRZ S G AL 2, S b B AR h U &
SEOHFFSL TR, WP RSN B E R, BIRIE TR IR R AR PR, R
FIE R RIRZ T B A S EUE A A S BT A

3.2. SriftLEIR M

I U EE IR AE B BEARFE S R AT SR BRI T & R0 5 BRRCR DU pH ORBRE, fERBE
ERERIE T i B 25 AF R EEAT o BRI ACN X B TR, WK 18 VO SRIETR, R BIRHAR K EE 23 i

DOI: 10.12677/wpt.2017.54014 113 KI5 G S Ab


https://doi.org/10.12677/wpt.2017.54014

EAM &%

120 —a— 10V
] —e— 12V
120
5
=] 118 4
o
[$)
c
3 116
o
2
© 114
c
o
£
£ 1124
T T T T T T T
0 1 2 3 4 5
Time (h)
(@
122 -
—a— 10V
—e— 12V -
120 —A— 14V
T 118
Q
c
o
o
S 1164
D
e
2
T 1144
c
o
£
£ 1124
T T T T T T T
0 1 2 3 4 5
Time (h)
(b)

Figure 4. The change of ammonia nitrogen in the cathode and anode of the five kinds of voltage: (a)
The changes of ammonia nitrogen in the anode; (b) The change of ammonia nitrogen in the cathode
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Figure 5. The change of ammonia nitrogen in the simulated urine treatment without urea
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Figure 6. The change of ammonia nitrogen in the simulated urine treatment without urea: (a) The changes
of ammonia nitrogen in the anode; (b) The change of ammonia nitrogen in the cathode
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Figure 7. The change of ammonia nitrogen and phosphorus in urine was simulated under optimum conditions: (a) The
change of ammonia nitrogen in cathode and anode; (b) The change of the phosphorus in cathode and anode
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Figure 8. X-ray diffraction spectrum analysis diagram
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Figure 9. Scanning electron microscopy analysis
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