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Experimental method of feedwater hardness for industrial pulverized coal boiler
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Abstract : In order to use small amount of NH;NH, Cl buffer solution and ehrome black T to test the feedwater hardness of industrial pul-
verized coal boiler accurately, the influence of reagent dosage and samipling volume on feedwater hardness was investigated. The results
showed that,when the sampling volume were 100,50,25 mL, the reagent dosage had no effects on the test results, while the sampling vol-
ume had great influence. When the sampling volume were 50,100 mL,the hardness was the same,25 mL sampling volume led to a larger
error. So from the point of economical use of NH,;NH, Cl buffer solution and chrome black T,50 mL feedwater,1 mL NH,NH, Cl buffer so-
lution and one drop of chrome black T was the best usage.
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Fig. 1 Feedwater route of the boiler—house
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Table 1 Influence of indicator consumption amounts on feedwater hardness results
B/ T/ 25 /KA / (mmolL - L71)
mL i 1 2 3 4 5 6 7 8 9 10 KA
5 5 0. 030 0. 050 0. 025 0.110 0.070 0. 080 0.075 0.070 0. 090 0. 070 0.670
5 3 0. 025 0. 045 0. 030 0. 095 0.075 0.075 0. 070 0.070 0. 100 0. 080 0. 665
4 4 0. 030 0. 045 0. 030 0.110 0.070 0.070 0.070 0.075 0. 085 0. 080 0. 665
3 5 0. 025 0. 050 0.025 0. 105 0.075 0.075 0. 075 0.070 0. 100 0.075 0. 675
3 3 0. 030 0. 040 0. 030 0. 100 0.070 0. 080 0. 080 0. 065 0. 095 0. 080 0.670
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Fig. 2 Comparison of the purple-red colors
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Table 2 Influence of sampling volume on feedwater hardness results
Wk, R BB ZKAEEE/ (mmol - L71)
mL ml T/ 1 2 3 4 5 6 7 8 9 10 KA
100 4 4 0. 045 0. 030 0.035 0. 105 0. 090 0. 105 0. 080 0.120 0. 085 0. 095 0.790
50 4 4 0. 050 0. 040 0. 035 0.110 0. 080 0. 100 0. 085 0. 125 0. 080 0. 090 0.795
50 2 2 0. 050 0.035 0. 040 0. 100 0. 085 0. 100 0. 090 0.110 0. 085 0. 090 0.785
50 1 1 0. 045 0. 040 0.035 0.110 0. 090 0.110 0. 080 0.120 0. 080 0. 080 0.790
25 4 4 0. 060 0. 045 0. 060 0. 125 0. 105 0. 140 0. 105 0. 145 0. 105 0. 105 0. 995
25 2 2 0. 045 0. 060 0. 045 0. 140 0. 120 0. 140 0. 100 0. 160 0. 100 0. 100 1.010
25 1 1 0. 060 0. 055 0. 050 0.120 0. 100 0. 105 0. 105 0. 160 0.120 0. 095 0.970
, medium coal—fired industrial boilers[ J]. Clean Coal Technology,
2016,22(1):109-113,117.
(2] fArigss 2/ Nm. Bom Tl AR s TR s 5 25 Hr [J]. 0
BRI AR ,2013,19(4) :77-80.
m He Haijun, Li Xiaojiong. Operation characteristics and economic
benefits analysis of pulverized coal industrial boiler[ J]. Clean Coal
a) WAL b) Bt Technology ,2013 19 (4) :77-80.
4 HmEe (3] FRERSC PORH B 253G 45 it i S IR B X 3R (0] IR B AR
Fig. 4  Comparison of the solution colors 2009,28(4,) :188-189.
s N Du.Yueyi. Hot water boiler scaling, slagging reason and counter-

HI Pl 4 FTH1 26 | A B R B B4 ) measure[ J]. Coal Technology,2009,28(4) ;188-189.

P TG, Wk 2 0K B B, R BUHURE 2K a0 G 40, e, SR R A U T R (1), M pet
50 mL i1 1 mL ZZE ORI 1 %568 T F87R57, AR ,2009,28(5) :159-160.

%ﬁgzi%»:\é@% , EEQ&JJ&( 1 ) m‘%u , i+;§rél/:r\7j(ﬁ@rg Cui Li, Gao Hongqin. Boiler hydrochloric acid chemical clean-
E"Jﬁiﬁ% : %,lﬂyﬁé/ﬁ\7k 100 mL HTJ‘ ’ 5{%‘7%*%5/9 EDTA llrggocraﬁ and technology[ J]. Coal Technology,2009,28(5) :159—
PRIEF R EBIERLL 10, BLAT DS SUEORBERE B sy e et i R cBr ). it
S, BIFEL 7K 50 mL B, 75 ZOKETHAE Y EDTA brife R 2016,22(1) :82-85.

Yﬁi&rﬁi*ﬁ% [ , ﬁ%‘; J4:.‘” E@j‘%éﬁjﬁﬁﬁgo Wang Xuan. Technical innovation research on energy saving and
efficiency improvement of industrial pulverized coal boiler [ J].

5 ZE 'i,/[é Clean Coal Technology,2016,22(1) :82-85.
(6] Z=Litf, 250507, 2 i B 7K B B 8 ) 025 1~ 22 i Ak Ak

1 ) ﬁ%?ﬁﬁﬂ@ﬁﬁ%ﬁ?ﬁﬁﬁﬁ B/‘J pH ﬁ%ﬁ Hﬁz: Igﬂ_ﬂ(ﬂ’ﬂ,%ﬁﬂlﬁ] [ H A tjﬁ}ﬂj‘kii;& ,2010,41 ( 1 ) .56-60.

j( , %’% T ij’lé‘ N ?ﬂj E@ H %%%ﬁ ﬂrﬁj 2%? ?& EI/‘J E)ﬁ @, ‘ffﬁﬁ '7£ . Li Hongyan,Li Yaxin, Li Shangming. Effect of water hardness on
’fﬂ 2 ﬁiﬁ%ﬂ E(]JEH%X{[‘Q%7K6§§Z)ﬂ“%éﬁ%?&ﬁ%ﬁ uﬁo softened water by hydrogen ion exchange resin [ J]. Journal of

DAKKIE SO W WIS | e e
FE 100 mL Bt HEAS 1T 140 KR 25 mlL I, 231l BN ERSHR2015,27(4) 5860, )
?Eifriﬁifﬂﬁ’/l\gfﬁl‘fﬂﬂﬁE‘J@E{E%Eﬁ%o Ren Yanbing, Liu Yun, Wang Xuejian. Determination of the total

3 ) )J\dﬁ é"ﬂ ‘iit%l] E{/\J ﬁ g ,':lj 71'_“ s Z)I]IJ % é/ﬁ\ 7J( ﬁ/@fg H{l‘}% hardness in water by ion chromatography [ J]. The Administration
i)‘(ﬂxﬁ Zﬁ\ﬂ( 50 mL \1@% 1 mL /ﬁ%]@?& iﬁ] 1 ?ﬁﬁ%% and Technique of Environmental Monitoring,2015,27 (4 ) :58-60.

— [8] GB/T 6909—2008 , 4 " 7K Rl v H1 K 3 77 1k B B2 #iy i)
T 3555

[S].
(9]  BHAML B oK h i R RE I 5 T vk 9 [ D] AL TR,

2% 3K ( References) :

(1] EHFS. MR TS 5 e R & R S pr [ )], 3%
AR 2016,22(1) :109-113,117.
of small —

Wang Chunjing. Energy — saving way analysis

88

2009,17(2) :42-44.
Han Dongmin. Study on determination method of the trace hardness

in feed water used for the boiler [ J]. Science & Technology in

( FEEER 11 31)

Chemical Industry,2009,17(2) .42-44.



R 25 L IR B i 22 L B e B ) 5 F 5

2016 4F237 5 1

3)BEZEIRE N 1100 C i, B bR R L2 AL
B i 2 A RE SR, FLBR R 49. 2% |, P 1L 4%
5.96 wm,0.01 MPa J& J3 FF# N, i & ik
$2452.6 m*/(m’ - h), BIRHAFY N, 8 5 ig A
TR (H BT R A E] 8. 96 MPa,

2% 3K ( References) :

(1] FWrs, ek, INEE. A7 2B IR T]. M8
T4 ,2006,20(S2) :10-13.
Wei Ya'nan, Yang Xiuchun, Sun Haikuo. Recent progress on or-
dered porous materials[ J ]. Materials Review,2006,20(S2) :10-
13.

[2] Colombo P. Ceramic foams:fabrication, properties and applications
[J]. Key Engineering Materials,2002(3) ;1913-1918.

[3] Bermardo E, Andreola F, Barbieri L, et al. The un — reinforced
glass—ceramic, compared with traditional nepheline glass—ceram-

ics[ J]. Journal of the American Ceramic Society,2005,88 (7) :

1886-1891.
[4] JEAGE. WAKRESACE AR W EHERL ], ExfE 1, 2007,
30(2) .81-85.

Qu Lijuan. Progress of research in the fluidized bed coal gasifica-
tion technology[ J]. Coal Conversion,2007,30(2) :81-85.

[5] RUHERI, XIS, B O, 4. hie TR Ak TR ol 5K 14 %

BAERIHL)]. HUET,2014,43(10) :1955-1958.
Liu Honggang, Liu Chunmeng, Yang Shuai, et al. Resource utiliza-
tion of fly ash from ningdong coal — chemical industrial base
of SNCG coal chemical industry Company [ J]. Contemporary
Chemical Industry,2014,43(10) :1955-1958.

(6] Fritie ¥ =, #2,%. Texaco SALY I it FEA RS N
FWFFL ] BE5eAE,2009,32(4) :30-33.

Yin Hongfeng, Tang Yun,Ren Yun,et al. Study on.the characteris-
tic and application gasification slag from Texaco gasifier| J|. Coal
Conversion,2009,32(4) :30-33.

(7] V@R ARIESE, 20540 55 SRR Py IBURL 5 B8 i [ 43
i [ 1], AL T2#42,2008,59 (1) :53-57.

Xu Jianliang, Dai Zhenghua, Li Qiaohong, et al. Particle residence
time distributions in entrained—flow gasifier[ J]. Journal of Chemi-
cal Industry and Engineering,2008,59(1) :53-57.
[8] Wagner N J, Matjie R H, Slaghuis J H, et al. Characterization of
unburned carbon present in coarse gasification ash [ J]. Fuel,
2008,87(6) :683-691.
[9] Matjie R H,Van Alphen C. Mineralogical feature of size and densi-
ty fractions in sasol coal gasification ash,South Afraca and poten-
tial by—products[ J]. Fuel ,2008,87(8/9) :1439-1445.
[10] Wu Tao,Gong Mei, Lester E D, et al. Characterization of residu-
al carbon from entrained—bed coal water slurry gasifiers[ J]. Fu-
el ,2007,86(7/8) :972-982.

[11] B, 30, 38 k. RR AL R ARRAE[ T ] . AR BT
oA (1 ARRE) 200035(5) 1677683

Gao Xuxia, Guo Xiaolei, Gong Xin. Characterization of slag from

[12]

[13]

[14]

[15]

entrained—flow coal gasificaion[ J]. Journal of East China Univer-
sity of Science and Technology ( Natural Science Edition) ,2009,
35(5) :677-683.
Acosta A, Iglesias I, Aineto M, et al. Utilization of IGCC slag
and clay steriles in soft mud bricks ( by pressing) for use in
building bricks manufacturing [ J ]. Waste Management, 2002,
22(8) :887-891.
Tt s AT kLA A K Ca-a-Sialon-SiC &
AARRRE[J]. iEMRER441,2011,39(2) :233-238.
Yin Hongfeng, Tang Yun,Ren Yun,et al. Synthesis of Ca—a—Sia-
lon=SiC Multiphase ceramics using gasification slag[ J]. Journal
of the Chinese Ceramic Society,2011,39(2) :233-238.
B, R M, BRI ST, A R AR I SR A RO Y
[J]. Wd R 2015,21(3) :110-113.
Zhao Yongbin, Wu Hui, Cai Xiaoliang, et al. Basic characteristics
of coal gasification residual [ J ]. Clean Coal Technology, 2015,
21(3).110-113.
FEFEAE, s, XU I, A5 B IR 5 25 L. Pl e I 1% i 75 1
FELI). MR ST 41,2006 ,24 (4) :484-488.
Ren Xiangjun, Zhang Xuebin, Liu Xingqin, et al. Preparation of
porous ceramic membranes from fly ash [J]. Journal of Materi-

als Science & Engineering,2006,24(4) .484-438.

(L2 88 1T)

[10]

[11]

[12]

[13]

[14]

[15]

FrIbEF-. EDTA ¥ 2 B0 A K 5T S A B2 A itk S 3 [0 . |
¥45%,2014,33(6) :99-101.

Qiao Xiaoping. Improved experiment on determining total hard-
ness of water quality by EDTA titration method[ J]. Sichuan En-
vironment, 2014 ,33(6) :99-101.

Gerpie  EEVE. EDTA % E 123 00 2 K v S BE Y JL R Ak 2
[J]. SR IREEARY,2000,12(1) :20-21.

Jin Zhonghua, Liu Haiyang. Some ideas on determination of gener-
al hardness in water with EDTA titration[ J]. Inner Mongolia En-
vironmental Protection,2000,12(1) ;20-21.

WA LR M S A B HOKS I Rkt
(1], A SRS ,2011,30(2) :78-81.

Wu Qingshou, Yang Shuo, Liang Hui,et al. Design of control sys-
tem for automatic water softener[ J]. Techniques of Automation
and Applications,2011,30(2) .78-81.

Luo Fan, Dong Bin, Xie Jiacai, et al. Scaling tendency of boiler
feedwater without desiliconization treatment [ J |. Desalination,
2012,302(17) :50-54.

Bill Heins, Xie Xiao, Yan Dengchao. New technology for heavy oil
exploitation wastewater reused as boiler feedwater[ J ]. Petroleum
Exploration and Development,2008,35(1) :113-117.

4 B EDTA GO KA RS AL T ()],
546 T.,2014,43(10) :10-12.

Li Xia. Experimental analysis of calcium and magnesium content
in limestone by EDTA compleximetry [ J ]. Journal of Salt and
Chemical Industry,2014,43(10) ;10-12.

11





