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Tab.1 Effect of different precipitator on

ammenia nitrogen removal

& WER_ BEAEEE HEx

=3 A " A{mg- L") %%/ %
MgCl,
1 RS 433 70. 64
Na, HPO,
MeCl
2 : B 1333 9,63
NaH2PO,
: MgSO,
3 HE 417 71.73
Na, HPQ,
MeSO0,
4 B & 1282 13.08
NaH2PO,
Mg0 M0
& € A 852 42,24

H, PO, 8 2
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Tab.2 Effect of different stirred time on

ammonia nitrogen removal

FMBREREEN 1 475 mp/L

2.1.2 BHAEFHLEHE

(Mg ):n(PO) }:in(NH, )X 1:1:1,
pH % 9. 1,5n A NayHPO, F1 MgSO, , ¥ i it # i
BE 150 +/min, 38 % B 3% B 8] 4R ¥k 2 5.10,15.20
min FHLR HERMF2 FirREHEE ME
2 BER b, SR B R K 100,150,200 /min
HITER, ERMBIFR. AR 2. 83 TH, N
10 min 5 , BB HENEEREEZRREEEAAR R
T 48 55 5 0E A (R R A B B B (B 25 10 min. E E
100 r/min B, BRAEREBERE N 75.3%. iE
Pl p i, R R EN T M R R TR
B BEGBRBEEREEHTR . ZHTEKX
E M A R, BRI SRR

A b S W 0, 54T A BT R 2 MeSO,
1 Na, HPO, , $23& & H $5 $R 0 (] 2% 10 min, B
BN 100 r/min, T A LI 8 A4 4T

MR P ERERE BEEA AE
Hl/min - A(mg- L) HEEAmg-L") BFE%
5 1475 432 70.71
10 " 1475 417 71.73
15 1475 415 71.86
20 1475 414 71.93
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Tab.3 Effect of different stirred rate on

ammonia nitrogen removal

HEEE WHEEEKE REEERE BAE

Aremin ') mg-L7') Amge LYY BRE/%
100 1 475 364 75.30
150 1475 417 71.73
200 1475 4713 67.90
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1A R .pH X S =B B K. 2 pH <
16.5 of B RO R F B8 pH TS WD, X pH
>10.5 B, BEAOFI IR0 pH A& A TR L H;
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Tab.4 Results of orthogonal experiments for ammonia nitrogen removal

ﬁ pH DRER (Mg " ):r(NH;)  a(PO)”):n(NH,) REER gz
5 WA/ (mg- L") WE/(mg- L) BR/%
1 8 505 1.0 0.8 328 35.05
2 8 1475 1.3 1.1 701 52.50
3 8 1913 1.6 1.4 692 63.80
4 9.5 505 1.3 » 1.4 76 84.95
5 9.5 1475 1.6 0.8 404 72.60
6 9.5 1913 1.0 1.1 403 78.90
7 11 508 1.6 1.1 3R 92.50
8 11 1475 1.0 1.4 556 62.30
9 11 1913 1.3 0.8 407 78.70
I d 151.3 212.3 176. 25 186. 35
K, 236 F - 187.4 216. 15 223.9
K, 233.5 221.4 228.9 211.05
k, 50. 45 70. 83 58.75 62.12
k, 78, 82 62,47 " 72.05 74.63
k, 77,83 73.8 76.3 70. 35
R 28.37 11.33 17.55 12.51
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Fig.1 Effect of pH on ammonia nitrogen removal

2.3.2 MgSO, - TH,0 St £ K £ B & B
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B, TRERRES.

Bk S WLAEH, BN pH HT, BEM
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Tab.5 Effect of the quantity of MgSQ, - 7H,0

on ammonia nitrogen removal %

n{Mg*" )in(NH/) 1.0 1.1 1.2 1.3 1.4 1.5
HEER¥
[ iabipsig 4

91.6 95.16 95.5 $7.15 97.1895.78
80.9784.95 85.1687.31 89.8786.23

2.3.3 Ng,HPO, - PH,O B SRR KW
¥ _
Bl AIES BEE, Ll a( Mg ) n(NH, )
=1.4:1 #hn MgS0, - 7TH,0, % pH{E M 10. 1,
M A5 Na,HPO, - 12H,0 f9fft S5 50K 6. hE 6
A A BEE Na,HPO, - 12H,0 (8, EEH EB
H—HLEFA ERLY n(PO] ):n(NH) >1.0
B SEERMEBREEALEEG kT W, n
{PO;"):a(NH, ) > L0 fin At & &) Ne,HPO, -
RZHOAGEFEREAERERFRA. MB MY
Na,HPO, - 12H,0 8%  # 0 iR E WK, %
SBHSTEMEA . FEISHENEAR EEE, S
n(PO;™ ):n(NH,) =0.9 Bf BEIFM.
2.3.4 BHELELEH
HZELEERABHHEENREL BRI
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#6 Na,HPO, - RHO BB EZHRENEM
Tab.6 Effect of the quantity of Na,HPO, - 12H,0

on ammonjia nitrogen removal %

(PO} ):in(NH,) 0.3 ©¢.9 1.0 1.1 1.2 1.3
EH AR 89.89 95,98 97.18 98.39 98,4298.45
WO RIS 97.33 96.84 89.87 86.97 80.89 72.87

BRE KR TEH&MF 0 (Mg ):n (PO Jin
(NH;)=1.4:0.9:1.0,pH = 10. 1} £ I5{&} 10
min, FHHEF 100 /min, FEH I0 min. HEMAET,
AR E A AT R T LA 1 475 mg/T BB E) 60 mg/L
ELF, ZBR¥K 95% kL L.

2.4 HMAMEMEKNIZELE 7

L LR ROEME AR ER
((NH,),C0,, (NH,},S0, . &k ) B )R i) B K i#
fres.

MRTAIBMEFNEEES REEERE
FRAGAE R, X F N R e W PR LR K, FE R L
BB A FREAERBAHIHT 3% LU E A
BEARBREAREL AR, HE2TU AKX
FELGELEPEAREGHES. A TkE
AR, BAER R MERERERATER.
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Tab.?7 Results of artifical wastewater experiment

- AR B iz o & HREX HEE BRAA
TofEMmg L) pHE n(Mgt):a(PO)T):a(NHS) wE/(mg- L") BE/% O RE/%
HiLEEA 1475.0 10.1 ©1.4:0.9:1.0 59.30 95.98 96. 84
BREER 1743.2 10.1 1.2:1.0:1.0 17.04 99.02 99.78
B £ B K 1478.9 10. 1 1.2:1.1:1.0 99.17 93.29 97.35
. EABW K 1703.6 10.5 1.2:1.0:1.0 23.50 9862 9986
BEGRFR[I]. ML T, 1999 ,27(3) ;38 - 4§,
3 Ep BRI Mk {3):38

(1) A LRI M 4 & 7, MgS0, - TH,0 1
Na,HPO, - 12H,0 A BB R B4, Ed ER LR,
B E e REE AR KEwERX
/NG IR FE; pH (B 2 (Mg ) > :n(NH) >n
(PO} )in(NH; ) > WMIRE B

(2)HE SR EELE, GBI EEN
BEK G BB BN T LA/ (Mg )i n(PO;)
© a(NH;) =1.4:0.9:1.0,pH = 10. 1, #if B i 1)
10 min, BEEEH B 100 r/min, #H4E 30 min.

Gyt s Mg RhE . EK4/A
[} 25 Bt B B K B AT AL 3, A8 B T RE X
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A Novel Control Circuit Based on the Single - stage Electronic Ballast

v

GAO Jin - feng, ZHOU Cheng - hu

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, Ching)

Abstract ; Based on the integration of a half - bridge resonant inverter and a Buck - Boost active power — fac-
tor — eorrection converter, a single — stage electronic ballast for fluorescent lamps’ switch not only had io with-
stand the maximum voltage of both of them, but also had to withstand the high currents of input and output sta-

ges. For this reason,a high quality coatrol circuit is imperative. In this paper,we presented a new control cir-

perform longer and it’s turn-on and turn-off times and switching losses could reduced. The ballast’s effect and
power — factor would increase up to 91% and beyond 0. 99 respectively.
Key words: elecironic ballast; control circuit; MOS switch dissipation ; high power factor;self — oscillating con-

trol
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Treatment of Ammonia Nitrogen Wastewater with High Concentration
by Chemical Precipitation

GAO Jian - lei', HU Xiu - ling', WANG Hui —fang', WANG Xiao - vi’

{ 1. School of Enrironment and Water Conservancy, Zhengzhou University, Zhengzhou 450001, China; 2. Institute of Chemical
Engineering of Henan Province, Zhengzhou 450052, China) V )

Abstract: Chemical precipitation is applied to treat high concentration of ammonia nitrogen wastewater by u-
sing Na, HPO, and Mg50,. A lab-scale study is conducied to optimize the reaction and determine the sequence
of factors. The result shows that the sequence of factor is; pH > n (Mg )i n(NH, ) > (PO ):a(NH;}) >
original NH,” - N. The optimal reaction is changed with different water qualities, The removal rate of ammonia
nitrogen is up to 99.02% on the optimal condition.

Key words: chemical precipitation; high concentration of ammonia nitrogen ; magnesium ammonia phosphate



