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Causes and Countermeasures of Scaling in Ammonia Stripper for
Ammonium Vanadate Precipitating Waste Water

Teng Xiaohui
( CITIC Jinzhou Metal Co. Ltd. Jinzhou 121005 Liaoning China)

Abstract: The reasons of scaling in the ammonia stripper for the ammonia and nitrogen removal from the
ammonium vanadate precipitating waste water were discussed in this paper. The main cause was found to be
the formed calcium and magnesium scaling in the ammonia stripper by the complex chemical reactions be—
tween the calcium & magnesium ions and carbonate hydroxide silicate ions under high temperature and
alkaline conditions. The countermeasures for solving scaling were also proposed as follows: (DAdding the
scale inhibitor KL101 to vanadium precipitation wastewater with weight ratio of 0. 02% ; @Regularly clean—
ing the pipelines heat exchangers and Pall ring in the ammonia stripper. After the implementation of the
measures mentioned above the operating period of the ammonia stripper increased from less than 7 days to
more than 40 days which achieved long-term safe and stable continuous operation with less than 30 mg/

L NH,-N in the waste water after ammonia removal and satisfying the discharge standard.
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Table 1 Main chemical components of wastewater of APV precipitation from a plant
/(gL
pH
Ca®* Mg** cl- Si TCr! NH;-N ss? p
0.15 0.04 0.9 0.46 1.1x1073 2.3 90 x 10 3 0.02 8.1
1) TCr 2) S8
1.1.2
pH 12
(1) (2) ; ( >30 mg/L) .
1 o
NH,* +OH A NH, T +H,0 (1) (38 mm)
NH, + H,S0, —( NH,) ,S0, (2) °
10 ~20 mm N
A0% WL, i B K A >
4 pH {1 2 o
atipok—) AT Hed v—]
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l Table 2 Main chemical components of scaling
s —| FERIRENS — papok in ammonia stripper %
= l Ca®* Mg** Si Na, O
MEI l— "R
] 36.3 0.5 0.4 2.2
Wl @
10%
1
Fig. 1 Process flows of ammonia and nitrogen removal
from wastewater by steam stripping °
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50 ~55 C
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Table 3 Main chemical components of APV precipitation
wastewater after ammonia and nitrogen removal g/L .
Ca®* Mg?* Si NH; N ssS N °
0.013 0.002 0.14 6.5x107%  75x107} 2.1
Ca’* +8i0,2" —CaSi0, | (3) 4e
Mg " +Si0,> " —MgSiO, | (4) 4
CO32 © +2NH, " — (NH,) ,CO, (5) Table 4 Scale inhibition effects by different scale inhibitor
(NH,) ,CO,—2NH, T +CO, T (6) /C
C0,>" +H,0—» HCO, +OH" (7) SE—— — -
C02 +0OH — HCO3’ (8) ACT -2611 80 ~90 =90 <18
Ca( HCO,) ,—CaCO, | + CO, 1 +H,0  (9) A —
Mg( HCO,) ,—>MgCO, | + €O, T +H,0 (10) ao0s. a “‘
MgCO; +20H™ —Mg( OH) , | +CO,*"  (11)
Ca’* +20H —Ca( OH), | (12)
Ca( OH) , + CO,—CaCO, | + H,0 (13) 0.02% KL101 40
Mg** +20H —Mg( OH) , | (14) d o
MgCO, + H,0—Mg( OH) , | + CO, T (15) 2.2
N MgCO; 2.2.1
Ca( OH) , Ca( HCO,) ,~Mg( HCO,),
CaCO, MgCO, pH / o
12 Mg( OH) , . CaCO,+ : 8% ~10% +0.2% ~
CaSiO, 0.3% +0.2% ~0.3%
“ ” 20 min 30 min
N N 30 min 10 min
o 2 0.2% ~0.3%
10 min o

2.2.2
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KL101
5 1 40
~ 60 d N A
10 ~25 MPa 3~5h ( <30 mg/L) o
2.2.3 3
o o 0.02%
KL101
8% ~10% 60 ~70 °C N N
30 min 2 N 40 d
2.3 NH,-N 30 mg/L °
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