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Abstract

The catalytic components containing multi-metal ions in the industrial ammonification process,
usually involved in the combination of zinc and nickel metals/ions. After completion of catalytic
reaction, a large amount of zinc(II) ion along with small scale nickel(II) ion is left in the alkaline
solution, which must be treated and further recovered. The presented ammonia-containing waste
solution was supplied by a local company that produces the diquat chemical intermediate. Zinc
powder and nickel(II) dichloride were employed as catalysts in the coupling reaction, of which the
zinc(I)- and nickel(II)-ammonia complexes consequently formed. Specially, the high concentra-
tion nickel (II) ions would cause great harm to the water environment and ecosystem. Generally,
the cost of separation of zinc(II) and nickel(II) ions is relatively high. For these reasons, a practical
purification method with good separation effect, low cost and suitable for industrial application is
reported for the separation of zinc(II) and nickel(II) ions in the ammonia-containing waste water.
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1. 5|8

RO UBMEE A G, AR T BH B S BIRL 158 =K A VERR BT, (R PR B FA R, B
AR LR H BT, R TR A B R 2 R, BRECSCR A HAMK, 0 HLE AR R TSI,
UTEEAEAG RN T T2 N[ 1] BRI AR T2 3 2 2- e 7E A AR T (A A 2°2- kb, 2°2-
IR i IR 2 e SONITA, HLrp B 22- TR P A e R R ) A R O R R SRR B IR 2] (3]
EARPOI RS, (AT FE R SULESE, MR R —x, HATESRE, Alt, &
FEtRE R A A KRB I Z AL SY, LTI F S 2o 5 N7, B 4L KB HUE & &K
W4l HPEETRIMIER S, HHESKESHRERESRE FhESEE. —Hm, SHET
PP K HEREA SR, G BOK IS Gy, KR S AR K ™ B 5 — 7T, B n] DAYE L3
hEdE, UHBEE—E e R, BEESEYERKEE, JHERESE SRS, M AR AR SR
AR AR, BA RS BT, G ERCR, Bk, WS s R e SR E T I s S Ak
BARNE, (HRE T B AR &, R, FRATT TR AL A HLIR R 1) ik
ISR T, DABRAR T PREE S AAARIE S fE 5 o 125V S AR, VA KRS R HE (R
K IR NE,  FKBEES I B OITIE Zn(OH),, ARG AESEM T i\ NHHCO; [f14455] ZnCO,
VO, BGEIET NN HoCoO4 FHHEAF B NiCyOy SRS VS &8 M THIA R & .

2. RIS
2.1. EEFEBRSES

Rk BRI A AR (3R T ) .
{X#: pH TH(PHS-25 BY5L56 % pH 11); BT KF(H % Shinko AB323C); M INFER(DF-IT £ #h
WG IS FERS) -

22, FRBESHFMER
AR5 . AR BN OB IR, A R A RIS E R W E L N 114 58/30 05 E
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K(25°C); H pH TH(PHS-25 A45258 % pH 1) & M ¥ pH = 11.05.

JEBAC AT R 5 R0 M ik, A6 KRR NH A NH,-HO FRillsE, RS A SO. W Nit™, Zn™",
Clm P ES 1o I R 7 7 m 5 NP & BN 1.22 g/, Zo® (&8N 132.87 gL, FIHE TG
WIS SO, K& N 1354 g/L, Cl&HE N 4.36 g/L.

G5 B0 SRR 0 B AR R T o B, AT DAHE W R R AL A A A E s (NHY),SO04n NHLCL
[Ni(NH3)4]Cls [Ni(NH3)4]SO4+ [Zn(NH;),]Cls [Zn(NH3),]SO4 LA K& B 745 i 5 /K (NH;-H,0)

23. RRPHSRETFIERE

I IR

1) & 100 mL R4 A8 T 5 A 250 mL =AMty AR ngor Ko # & e s 30 4>
B, P A 7K IR YA BRI i 3 HH S

2) ¥ IR DTSRGS BE I KT ek BT 3 (A (U0 Zn(OH), » T SEE6 (T34 FE /K 20 30 mL,
BT HIFARE, 5 Zn(OH), P2 B b P17 5,

3) LI 2) BT SR A AN 2.1 g MBRER A He(NHLHCO,) [ A JE it b, B S 3 AR it
VR R BN, KU ZnCOos /K TSPk, T SRK K AR /K ERN 100 mL, KT IR E,
THHE ZnCO; HIF 355 5 P 3= 2

4) B IR 3) AT S8 43 BIINN 0.43 g FRR(H,C,0,) BRI HEFE 10~15 208, HZE WA R
DUGE R BTGB AR, K FLIE UE I K TR 2 e AR UK IR SR B UTUE NiC,04, HARFIH) NiC,04 TR HHR
&, 1 NiC,0, K P & & TP 5.,

3. RAEPHSRETFIERREES

PA 100 mL J5 i3 75 2 F 20 se s a1,

Table 1. The mass and rate of recovery zinc(Il) and nickel(II) ions

%= 1. H5H1D), BAO)BEFHEKFRE R EWER

Zn(OH), ZnCO; NiC,04
ZH 5
FiE(g) (%) JiE(g) W3R (%) JiE(g) W3R (%)
14 9.128 8.01 4.802 421 0.520 0.46
24 9.302 8.16 4.798 421 0.531 0.47
3# 9.256 8.12 4792 420 0.524 0.46
4# 9.358 8.21 4.805 421 0518 045
St 9.235 8.10 4813 422 0.529 0.46
THME 9.255 8.12 4802 421 0.524 0.46

FH 3 2 (1 T2 S0 A nT T A

Zn(OH), F- 145 88 9.255 7, P 372 2N 8.12%; ZnCO; 113 i 54 4.802 o, “T- 14775 N 4.21%:;
NiC,0, HIER R B4 0.524 55, “FHI7 %N 0.46%.
4. DEAXRRE S

A bR P2l g, BN R84 T K. NHHCO;. HyCoO4. AEFE. 55 TRUAS, FPoHI= 5
B Zn(OH),. ZnCO3. NiC,040 $%HE T ANEE 1 Ml R THE, BB A 2 TlkH /K. NHHCO;.
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Table 2. The summary of investment and producing costs (calculation based upon one ton waste water)

2. BAREASHCLEGRTEY 1| MR&RIHTE)

VHFE THFEEE (M) B (TT/E) #Hit(o)
Tolk K 2.19 248 5.5
NH,HCO; 1842 x 107 23,200 428

H,C,0;4 378 x107° 27,600 105

HEFE / / 400
55 LA 2 N/K 100 Jo/ R 200
Mt 11385

Table 3. The profitability summary of recovery products (calculation based upon one ton waste water)

=3 FHAERRWESINLEGRFY 1 MERITTE)

I g | 5 B () AR (T H10T)
Zn(OH), 81.17 x 1073 13,500 1096
ZnCO; 42.12x 107 66,000 2780
NiC,0, 4.63 %107 250,000 1158
I Y 2K 127 1000 1270
Bt 6304

H,Cy04 REFE. 57 LANAS, S0 1138.5 J6; 17 tH 7 A £ 24H Zn(OH),« ZnCO;. NiCy04, NI E[H]
WHIEK, URERILTEE 6304 JG. VELHRT ILZ 2 BN AR ATV BRI 3 7 7 il i s A AV o JE I
XoF 43 B8 Al Ak R AR AT U TT R, %05 SR BB AT A 5F RaR , Ak, B o B RN — 2B AL I Zn(OH), .
ZnCO;. NiC,04 =Fh&x J@ AL AW 7= it i, A B2 IR B SR (VR A, i L L4l 28 o 45 o S5 38 v A 3] 98%
PALE, HHZFRCKRZHE T EhAr=d i, HIRH CER R 0IE TR — D HBOR

JERR HR O A 1D 4 D 8 R LA 28 7 240 T 43 B4 AR A BRRT (R USC R, s HETRU /b B IR K R
BFHIEE/ANT 20 ppm (8T SR, ST A BRYEE N), SRS F RIS &/ T 30 ppm (£ 2
T A, BT ARG E W), a2 B S50 R I H B K

BRIt Zidfgd 7 &K SR TS 8, K TZNEREAT. 2B AR
K, &E& TGN, BA— e MME.
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