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FERERERXFEMT HAEKERSINER. RP AREXNERFHT
GDPH U EATHMM BN, L A5 KT EF VIR HFFER T ILEL KA N
e ATHRERRAZAER W KT XELBRFTBYEHEKRENT A KA. #F
TG, AEEFT HH AR E K 400 ~50 12 t(HR,2007), FTHRZE,
M HAHAARE AETFHARENTE 300, KEFT HANAH, T LE
RAFBTARBEHEERT FRRERNT R,

PEE-NMRAXEBR AHNARREEAER I ERPAXRTN 1/4, AH,FK
ARFEGFAGLERTE., AU AHEU,LEA 700 MT Kok, L 40001
TRFEGRAGERIKRE 2000, EHAFERT WIRERR. B4, —FTEKT A
AEWT HABREOHA ARBET RALRE; F - FTERBEKEABHX+ 2
FEEZYHIAERWAFBUAAZAS. AWM. ERRENE MAE7 REXRE K
S EFNTERRBE ANAT AANFRAARKBREN, 7 HAAFRL
BRAHHE, FEFBRTHRAARERXS . €7 HAARE 5K7 EHhIEF
it AR AR ER. FEEHT EAET A B AR RS, BREE
BAEFRET AARLEBRE HRT AANAACE, ER KT RF KK ENK
PEREARFANRERE,

HHET AR NAEEGAKEFRENREZELETT ARKRZIAT HF A",
THAR-—HHALXBN TV HAFAR AP EALEFRR . BAHARFRIGXE R
BEARTFHAZEAZFY, HARBREZREX(BEEKEAR . EEAHEFXKE) A
BRH 404  ZERTREFDWB N, AP 20 ER A CARAKSER DS L
WEBRFHAREREN., XTF HANAE, AT HEAFTE A& ELKXRE
A MERARLRINA BT ERZ“RE—BF—IR"TZ.

TERFFIRBBAARMER L RXET HAAREARFRTARRE, A
KRREEHAAFTE:- O TLRE, I RBEARLEERER . REIZLHALRL
BHREFERKREBEARER, - R EABRELEINT A ANBREE #
FHEEF QO FRERMAAELXFHER KT RGREA, » PAM 5 PAC
A PFSEARM MEDREANLBEARE:Q EAELRATRIT # A(d
E4RT AKX GEARET HAF)FTEFARTAERERBH R, Wi H47 HF AR
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RUNERER  ERELABIAFARAMFR I GLRBTEEHRE, HFox by
HWARRR  AAXBEERNENFRE T T RL i,

ET HAARBHRBEANAR T EH LRERE R P B 404X B A MR, 3
TRETHAKNBEBRFR., AR, A THART AN EFRAAANA  EEFE
TAERABRARET AARERBEFWRNARE. T EThRBRETARAAEUT=
N,

OFARAEERKERAET A, REKRRBEL) WIEBREFZYN, TWF #
ARKRTEFINEIERFAR. —HHABHLUBRA EHEARFELAABE X
B RAREBRES —BRURKEHRE BT ETRBEELTLE, AARERL
BT HAK IR URBER"EBNT LAV ETALFRE LK BB KR
G-—RETABRE. ARF _AFERR B K NEARBERFAULET #AF
BHTTABRXBRAR BATRAELA WA ERR., RN, EX5E 6 TE 5/
BIREBETHAKXUEHRBERTREABMER, B TFHLAES  EHKRRLM
HEHERBEREESAKR  RERAEG AR LA ERFR(GERAB®R % AR)(GB
1756—200) E Xk, BB E % % 52.5 R &.

QBB RECALEN —F %R H (K. FeO) 3 N7 # A4 #E, K,FeO, £
—HRANRAFASARAREAN CEAARTWEAET AR REWRER
BRER KRN XEHERRFBEAM AR RS EAL BRI R L4 =
RARMAEMEER, AFE=Z5 W RBRREEXZNR, A K,FeO, iR BEA L ET #
A BAEBEERFULBZIRUHNO0.T3H N EREMB T YW LB E# 6k 94%
L. % pH=8 . £ i [& 30 min B ,25 mg/L #§ K,FeO, M %% L7 # A A @Y
FARMEBRKRARELAH 99.75%F 100%;: M, 4T HAFFRAMEFTEK
ERENUPELRNLRBRALUEAE. & F K.FeO, M2t 8 &, 5t FH %
ERANT AATMERBLERARE . A H AP RBEFMARERERANT #
ABTTRLE ,ET HKRIABKEREX  EPWAHEAELULANBRKE . RERE
XOFAREREN ARG ER,FAH K,FeO, #ITHLAE, B, 25 =-HE 8=
EANET KFeO, AKEREFT AN BERBRERKE,

QHMAEFERAAXBR  FIAKRMA X TIO, KR AUBEAXNT £ AH#FTEE L
B, EFUG EERAER-BRBERAS K WO, R . Z 8B (PEG), 3 4 &k b 4y %
TiO, #AEAA . AR T RN ARBEE PH.WHA AW E N BLESERY ¥
W , 7% Al XRD.SEM,RDS,XPS, IR.TG-DTA £ Jl & F &, 4 # 7 & % 4 % TiO,
WHBELFEMER. R, EAARTRMEHK TIO, xt F BN LB BMEMEE, &
BHRESRENL BN X TIO, . &AM &AM KMk TIO, L RAKES
AXTEY  BRAABRRKBR, HARTABHE AR pHE . AREE . LELANE
CEHEMLEAEEN B, A EEZQ2HF TF FAF 8 M XTI EF (HCO; SO,
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Cl™ .Mn** .Cu?* \Ca?" \Fe'" . Zn*" ) 2t sk M 4 % TiO, X B #7 3 A F COD #
YHEE., BRE EEULE BERENETEERARAKA X TIO, LET ¥
AW ERRR 4B FFENEF ALY ERE. LK. H' .G RAHE
B OEELHEEORTTISINRERAN LERRF A EFWNARE TERC(ERE
MO AT A AFRAEN(GB 5749—2006)
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PREFACE

China tops the world in coal output and coalmine numbers. Coal mining has been
an important contributor to local GDP as well as a real or potential environmental
threat to coal mines and mining cities. Large quantities of coalmine water are drained
to protect coal exploitation from flooding. According to incomplete statistics, water
discharge in coalmines across the country stands between four and five billion tons
per year (Gao Liang,2007) ,ranking the first globally. However, less than 30% of the
coalmine water is recycled or reused; the remaining is polluting the soil, the surface
water,and the underground water to various severities.

In China, water resource per capita is only one-quarter of the world average. Wa-
ter shortage is getting more serious in coalmines. Statistical data suggest that 70% of
the mining areas in China are affected by water scarcity ,among which 40% suffer se-
verely (Fu Chengcheng,2009). On the one hand,the wasted large amount of coalmine
water threatens the neighboring environment. On the other, the ramifications of re-
gional water scarcity will even damage drinking water safety. Thankfully, calls for re-
cycling economy and clean production have attracted popular attention to the exploita-
tion and utilization of coalmine water,recycling awareness strengthened and develop-
ment funds allocated. Water treatment plants and the main mining projects are syn-
chronized in design, construction, and operation, Technical revamps in old coalmines
will improve treatment efficiency of coalmine water and diversify water usages, steer-
ing coal exploitation and water conservation onto the track of sound progress.

Coalmine water is the accumulated water from surrounding aquifers and mined-
out areas during coal exploitation. Its physical and chemical properties,in particular
the pollutants types and concentrations,are in constant change. The quality of the wa-
ter is both influenced by its source water quality in the aquifers,mines and fault,and
the exploitation activities. High suspended solids from stone and coal dusts, emulsi-
fied liquid,and human wastes are the most commonly-seen pollutants. The treatment
of coalmine water is based on the water quality and particular usages. The most wide-
ly-used treatment technique is by flocculation, clarification, and filtration. Research
work in this regard can be summarized into three categories. The first category is fo-
cused on technical improvements to reduce investment in water treatment facilities
and enhance treatment efficiency, thus economizing operational costs. The integrated
water purifiers are effective and promising in treating coalmine water which contains
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suspended substance. Secondly,cost—effective and environmentally friendly floccula-
ting agents are major subject of study,such as PAM mixed with PAC or PFS,and ex-
periments on microbial flocculants. Treatment of coalmine water polluted by heavy
metal elements or ferrate and permanganate is another field of research interest. In
addition, tremendous progresses are seen in the research of advanced treatment tech-
niques to satisfy the higher demand for recycling coalmine water. The authors benefits
a lot from previous research achievements.

In the research of flocculating agents for coalmine water treatment, coal ash and
potassium ferrate (K,FeQ,) are the two major experimental materials. The study also
serves the purpose to purify coalmine water into safe drinking water by exploring the
applications of photo-catalysis technology as an advanced treatment of coalmine wa-
ter. The following is a brief introduction to the research findings.

Firstly, treating coalmine water with processed coal ash. Coalmine water is the
major liquid waste in coal production while coal ash is the major solid waste in coal-
fired power plants,both of which are large in quantities and possess great potentials
as resources. The national policy of coal-electricity integration paves the way for
coalmines to introduce a comprehensive production line. The application of coal ash in
treating coalmine water answers the call for economic,social,and environmental bene-
fits. Part 2 of this book is dedicated to the processing technology of coal ash and its
application in coalmine water treatment,the experiments of which have generated de-
sirable results. Chapter 6 of this Part introduces the recycling technology that trans-
forms the sludge-the residue after treating coalmine water with coal ash-into the raw
materials for coal ash cement, which meets all the requirements set forward in the
General Portland Cement (GB 175—2007) and has a strength grade of 52. 5R.

Secondly, potassium ferrate (K;FeO,),a highly effective and green water treat-
ment agent,is applied in coalmine water treatment. It excels in decontamination by
oxidation, flocculation and coagulation,sterilization,and deodorization. It won’t cause
secondary pollution or generate side-effects. According to experimental results of the
third part of this book, when the ratio of K,FeQ, to suspended substance is 0. 73,
K;FeO, can reduce turbidity and suspended substance by more than 94%. In an envi-
ronment of pH=28 and allowing for 30 minutes of oxidation,K;FeO, (25 mg/L) is ef-
fective in killing 99. 75 % waterborne bacteria and 100 % coliform group in the lightly-
polluted coalmine water. Besides, the efficacy of K,FeO, in removing organic matter
and heavy metal of various kinds and concentrations is also very evident. However,
the high price of K;FeQ, is a burden to coalmines which discharge large volumes of
coalmine water. Therefore,it is suggested in this book to pre-treat the coalmine water
with processed coal ash, which lowers turbidity and removes toxic substances.
K,;FeO, is then applied as required by usages and water quality. Chapter 8 of Part [[

provides the introduction to the coagulation experiment and results of K,FeO, in trea-
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ting low-turbidity coalmine water.

Thirdly, photocatalysis by modified nanometer TiO, is applied as an advanced
treatment of coalmine water, qualifying the water for drinking. In Part IV, sol-gel
process is used to synthesize WO; and polyethylene glycol (PEG), which are mixed
with photocatalysis, such as modified nanometer Ti0O,. Variables, including solution
temperature,pH value, inhibitors, and water addition, are tested for their influences
on the gel system, Testing methods, ranging from XRD,SEM, RDS, to IR and TG—
DTA, are utilized to analyze the physical and chemical properties of modified nanome-
ter TiO,. The photocatalytic degradation character of modified nanometer TiO, on
methyl orange is another key to the study, whereby obtaining the optimal modified
nanometer TiO, which is the agent in degrading coalmine water. Quantitative analysis
is conducted to analyze the influences of lighting duration,pH value, solution temper-
ature, and agent content on photocatalysis effectiveness and that of eight inorganic
ions(HCO®~ ,SQ?™ .Cl~ .Mn?" .Cu?* .Ca?" .Fe’* .Zn?*) on COD in the coalmine wa-
ter. In Chapter 13 of Part IV, a detailed introduction is presented to the experiments
of modified nanometer TiO2 by active carbon in coalmine water treatment. After 5d
experiment on substances that far exceed safety standards,such as fluorides, turbidi-
ty,color, Hg*" , Cr**, coliform group, and bacteria, the water quality is superior to
what is required in the National Standards for Drinking Water (GB 5749—2006),

This book is divided into four parts and thirteen chapters. Chapter 1 is composed
by Gui Herong, Yuan Zhihua,and Song Xiaomei. Chapter 2 is composed by Gui Her-
ong, Yao Engin,and Song Xiaomei. Chapter 3 is composed by Gui Herong and Song
Xiaomei, Gui Herong,and Zhang Gang. Chapter 4 is composed by Zhang Gang, Song
Xiaomei,and Wu Bin, Chapter 5 is composed by Zhang Gang, Gui Herong, Zhai Jin,
and Yuan Zhihua. Chapter 6 is composed by Zhang Gang, Gui Herong,and Wu Bin.
Chapter 7 is composed by Yuan Zhihua, He Wenli, Zhai Jin,and Gui Herong. Chapter
8 is composed by Yuan Zhihua, Gui Herong,and Zhai Jin. Chapter 9 is composed by
Yuan Zhihua,Gui Herong,and He Wenli. Chapter 10 is composed by Yao Engin,Song
Xiao mei,and Gui Herong. Chapter 11 is composed by Yao Enqgin and Gui Herong.
Chapter 12 is composed by Yao Engin and Gui Herong. Chapter 13 is composed by
Yao Engin, Zhai Jin, Gui Herong, and Yuan Zhihua. The preface is written by Gui
Herong,who is also the head of the team. English translation of this book is per-
formed by Gui Lixin,who is an MA in Translation and Interpreting in Newcastle Uni-
versity in the UK.

Due to limitations in the authors’ academic levels and research conditions,errors
are an inevitable existence in this book. Standpoints are open to question. Quotations
of previous research findings, materials, and viewpoints may not be fully expressed.

Criticism and correction are welcome from the readers.
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