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B BERARAFZFARARLT S RLABELILAREANR AALABRT EHFRNOGF LS

Ho WBRAFF—AARLT T RHFRE

A G—TLFERTHGEALE BET LLHHILE

Begit gk, AR A5 F KRG COD MBS, BUAFARFFALELLEMF TR TS
HR ARG EZIELA T TILH, BILS T5FRGKTNEF Bk,
R FRFESDRAFAER RRHIEEXE

REZ%ES:X52

157k AL B /2 BE JE 4 48 (energy intensity) B &5 &
BAR, UANEITRTFERRIGKLEE L L REF
RRAR, BETE A —ME AN %, HENEK
PAFEA M N ERE IR PNERERAM
KA ERERAHHR, eI BARER, viERER
F PR 2 T B E B S BUAL BT AR A AR AL SR A
/Y, SREYLEDREEMNRMEDHRIEEE
HEGENGRY, XREYRESHEALE, LE
MAEYHERERTIRE, DR TRER VY 2%
FIREEYE , B BB R LA ATP FE ACAF K
BRBONE, B XHRE, MEYRGERS S5
BITRNEE, ERBOMEL R MEYEEK
R, GBS YA Y BT AT A A
BEREIL AR S T, B XX — T AT A A, K
SRR, K ERRB IS RYEEE T =M
EY R AR AER; BB RE YN CO, M
H, O 2R AE ) I ; TR i 98 400 O R P A B B — AR
FLERBLEY D, #TERYLERIPIS, 22X
RS F F R TS KR T2 2R
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ARYESHTFEE NI BT RICH R, X &6
B BT GRS U RIZEHE YRR R
fE, WASER N P HRRN A KYTHSE—FaR
ABEYE . S XA THYREEFRRF AN
JEH.CO, %0 H,0, IR F=HERE YR, RA(RE) 4
AR A IURYERFA K, I S0;” \NO; .CO, %
FTH e F R4k, (AR AEY T ER A EERE
MARRENY . B3 57 AL IE o AR Bk IR A0 BE JRR B
HFHRBERRMARM, 25 {UE T EAER M
R T BB 2 E AR LB BR L IE RTE A ATP
RgE"
REESBOYRMERLR EEREL —H,
TR P AL BRI A A YR BE A Yy e BB T
BAERBER, WRAEEMWEE TAK, Rti=4&
THOVRES(EWE) . BRRIENYESE
BHRERE FHER, BEXTANERYERMNERT
R, %M COD RALBHHIT, IXHBREFRAS
MEMSEOREEEBA VYR, HR X REKE
RV . B IFE HEAT IS K AL TR 8 7T R sl R A
R R BE RV E BRALTE R A R RER RS,
EumAREAESTYREAOEESBENERRS,
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F G ERRAEIKE COD FE LR 184nxd i, B F 5%
FrRLA o

2 HHEERE () iRk

XFIEKFERANEE, KRR T L4 S0 4
Ro EE%H Owen AN, FHKPEYY BH2 TR
7 C\oH s O, N, 040 CsH,O,N, 485X 2 Fh“ P fa”
FRRESEIS LR B EFY K COD MR, 15
H 157K 8946 2 §E & # ( Chemical Energy Potential ) i
13.9 kJ/gCOD, 4R 400 0 14.8 ki/gCOD, HEEEE
Loll"™ 52 153 48 52 MU= B N 4% 1 gCOD =4
14.7 kJ,iX—# A5 Owen T MA L RVEHIE

B, EFRERZ RN ERE . ROFEE
“EBAN TR AEREHER, RERR
BEN SRESHEFEN, BaREERIZHK.
VRLERRME B RSR, FTREERURE THED
B0, RILMABEEH g RN, EAH TEMERN
EPIT XA E (MR . BRFFEREFERL KR
K EREREN R, KRN FE S H0E— 2 B AR
{85E ; F AL IR 58 B9 4 BOAR L [B) A 5 A A BRUBE, 4B W]
WMFRANETHERS. WAFENY R (FREED)
BIEZh BB IARIB LA LA E AR, IRTATRY
3G R BRI BN R EE T, ES) P A RS,
LR RS A B2 A AL T 887 ) SE Ffe s
Y. whEt, RRBHNREXNIFEEDT .. XH5HF
B }?1?‘ P HEHRE, PR AEFLE" (dead
state ) 1%

% BB BPA FHERE CAREA BRAE AHH
PrvEAE IR B BB AG) 5% ) #IRTE 25 C (298. 15 K)
A1 am T, HMER T, =298. 15 K, P, =
I atm =101.3 kPa fE RN EIFLEMBEMES

1) MFRFEFEYE (Y, —REHE
O RRAFAEN BB ENYER, TR A
&Y. ¥ CO, H,0(1) # O, FHE—U& C.HA
O PRSI REATEMBENTLT Y, TP TH
HEYIRMLER IR, EERX SHLEPHRE RFEL,
FERALES EEE T, P, T RIRE BB EREY),
WATBRITCE, LA 298. 15 K, 1 am T RREM BT —
ABNEEY, SHERERIT. WA, BE™Y CO,
HIBRHEAE RS AH) 00515 = —393. 8 kJ/mol , X 7E AERL
HAPRETH,ERER, EAMEE HMHERE SRR T
BITEMEERME., ILURK P K CO, %Y, 1
BRAIIL2EES R 393. 8 ki/mol, 53X BE, TS X iR XF CO,

B -V S B, e S S L hREER M
SEIERE

2) M TN EREYR, AT EXEH C.H,
OMNMYEHWER, XEZR LETFTRAA
(High Heat Value, HHV) f {8, 1 B 5 6B IR TR W
SR R R R T R — B (BRMRE
RS RIE R RERS AR Y BT RE AR, T A2 Ra %t
AR 3 MRS ESEmli R, ERYR
BRI G — R,

3) AU REE—Ab S WERLERN
igit[S]:

R, = AH}’_,- + anﬁfh_j (1)
LB Y BB R LR K/ mal
i fbA P BIRUELE AR, K1/ mol ;
i LB Jj TR KB RE

k7 TCE KB RIGEERS kI /mol,

B, BRI E RS TR AR, BIRR
A RS . AR EET AT E
15, RS M R T E& R MEEEY) , MTTH
FETCEMERS

3 EEPNOTEIMETRS

EURNER AT OEEY LRE TPy T &

HRTENBRIREY R, EEY Z FAXILE L 4/
MLER MR R R, HRX—EX R
TEAEYISL, — DI B SRR 0 TE L, (LR DA TR

KR BRAFER .
£1 BELRPULERMEALY
- Y AL 48 /k]/mol
. WRK WAE  BRB LKE
C CO,(g) CO,(8) 308.3 398.3
H H,0()) H,0()) 143.0 143.0
0 0,(g) 0,(g) ] 0
N N, (&) N;(g) 0 0
S (aSO, +2H,0(s) CaSO, +2H,0(s} 513.0 638.0
F FrF(s)  Cay(PO,)s < Fo(s) 353.8 254.4
Ql FrCl(s) CL(g) 265.9 0
Br FrBr(s) PtBr, (s) 228.2  24.4
I Fil(s) K10, (s) 178.0 674.0
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FE PR, — IR E 0N C . H 4 FnRIEEY
FLERS Kb TR B RS BRI R TRY
RAE R PRI B A, R I MUARSER
HAEEDER, YAXMARUREAELEDN
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A BUSEAE, IRA LS VTR RS F80E,
EMEYATREREE . WH, KR EIFSWE, RHRAL
aY, R B RIE; EF S HEOT , WR N EH
REZR, WK PHHEIEEY BEWERES, b
MRERADE R GEREZYRULFRREG
Fiko

4 HHWRAERRERE

HRE RBUR H B 5, T Ric— E 59 C.H
N,0, XS, ZHBK(C) A (H) . B(N) . H(0). ;¥&K
(X)FBL(S) , e & MRPe A

2(m +t) —q+ (n2_r)]02——>
2

C,HNOXS, + [

moTAt pT g

mCO, + (n

H(2) P, Firmnpgr ¢ FHIFRAR 1 mol #y
B C.HN.O. X 1 S TTEMERY, EERNITE
B, BLENTEERE=YARS, HERF -, —£&
HARSEN TREMERS TEREN .. BRAFP
HFEMYE,ENWEEY; _REANTETHAL
7 NOy #IEX (B8R4 R L B 7T R A NOy i8R
N, /B HIGER, LB NO, EEF AR AR, EAE
NTEBRBENFEER, X—®FIHHUR %
“FER AEAERIMEMR B ERLE) £S5 BRF
BHLRROAEMEN Y, ERENERRET=T, =
298.15 K #1 P =P, =101.3 kPa R MK R, BhBE 1L
RETT ZBEATT, (KR S50 TR T3 Ik, WIARAE KB
A (RbeA, BRE) R

AH® = mﬁ?:(,2 + (—-"'2_ ’)ﬁ%zo(,) + J;—ﬁ‘;z + rhiy +

> ’)Hzou) + %Nz + rHX +1S0,(2)

n-—-r
Ame) -q+4 (T)]ﬁ?,z - ha(3)
2
HICHR(6] 218 : A%, = 0345 =0;5A% 5y =054, =0;
kY, = 215. 888 kJ/mol; Ay = 112. 703 kJ/mol; Ay =
158. 187 kI/mol ; A}y, = 167. 320 kJ/mol; AS, = 173. 594

kI/mol, & A R I kI/mol FR1BH|
h‘j,, = 215.888: + (112.703,158. 187,

0

167.320,173.594) r - AH® (4)
REEARNR(BRER) M REGSHXETEY
BRI ERS

B2, HHY IR PR 80 R RS H A e & T H A4
PERNE D8R SRR ABRRE TS

EHH . ERERZYE PR ALSLAFTREFE
HAHERRAMAMENERE, BEIRX LY FLFR
BEEARN
by = hem +hy(n-2q) +hyp+he+
(hrzrhaz,harzrhlz)’ (5)
s, 3% 1 CF% R R AR TR LR BER
A HFABERERD IIABERT

16¢
(14015 o o T Tas T v o) ¢ T

IHEMETR),H

b, =
169 )
12m + 1.008n + 14p + 169 + Wyr + 32t
393.8m + 143n - 283.68¢ + 513¢ +

(353.8,176.7,228.2,178)r

(1+0.15

5 HHESKRIERNERKR

EEER(6)ITHETY 142 #i LAV E
B E, XEFIYEERSL AW (ESRR A
BB . FERLAY . BFE. IREURE. B,
B BAREYS) EAR BB SREAYRRIE
BAEVY. FeE T IEFVAS WHEE COD
55 SAF VUK TOC {H, HHlib%4s 53 COD H
BXRFME 1 iR, B85 TOC X FmE 2 By
o E 1.2 S COD BHLERNRIBER MWL
E£4FRITERGHERT AR ThOD, BRENLF
FRERUEHRGT  ERREFEETTFREFLEY
e 8 4L, B RIS K PR EH YR, BT ig
B COD —f& 3k ThOD 1§ 90% ~95% 2241, xH b2
%55 COD WXTMEREmA X, s #EiE COD
FNo
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16000[-
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B2 AUHULFERS TOC X%
h, = 13.91 k}/gCOD 7)

Be g ALY ATRE R COD 8 13.91 k] ML RE.
X—HERRTHEK AL EEEKF. BT
COD S MA S, WER R4 (1 ~2 h) , X—X )7
KAMBILFERELE B ESTPEEHTRRER
YR PR E,

Xt T KGR S MER(HE) 15K E
B H R & MR 2 & (& (volatile suspended solid,
VSS) 1R BREEE, BIRZIARER TR Rk
GhREE T —EdETEHE A XE LA A Y R AR A0 A L
YR BRI R IR THRA D BMNEE, AWl
j‘:’%ﬁlo —ﬂiﬁl%’ﬁﬁf\f Cﬁﬂ@%%/’?ﬁﬁi%ﬂ@ﬁi
AR BEX—HBER, RS 1 mol 414
HAL 2 15 Bopcoumo, = 2 504. 65 K], HEREEREN
113.056 g, AIANX 113.05 g AT VSS 54 FETR 18
W, W AR A 1L RE & Bl 22. 15 k)/gVSS,

TOC RET AT B AIE B CO, MR, B
M5 E®; COD BEF VMK, A2 4 TOC 5h¥FH[M
RAMERMER ., AR 142 AT TR
RsEF &N ILA, B+ RA MR TOC ENHE
VRSN RE T 47, & AEKETFHE
R, B, F—HaE 12 g/mol B, WHEEH
(CHCL) . 8 (CH,0,) . # (CH,0) . R & ( CH,
ON,) .FP2(CH,0) . &e( CH,) M & (CH;N) , AR
FHLAE(CH,S) ME R B ik (CH NC) o X Ui S
TOC =12 g/mol LFEEZH , 5+ FHERFHRERE
HACFRERE . NE2 frE3IUTXER,

h, = 42.28 kJ/gTOC (8)

HUYMLELE S COD MR HEF F5 TOC B
R, FERASKBS SR TR AR () fik
(8) HEHPH NI FEBE.

6 & iE

KA EER AT IBTR P, SIAMLEREREE,

R— MBI TTE M EA, RS B KRR
PG, FEEXE 4 A

1) GE—FfE AL F AT, & f T RS
PGSR A BARIE AR Z FIRA T thik;

2) REFKISEAIERYTSRENES, A
NEHITEREFEMTHTE, LR REF R WM
GEFRANTEE. G, oA BN RS R A
HEMER, ETEEMA;

3) XA COD X5 THE MISir R BRE T RY
RIBE R K AT BRI T 55 6r , 1. 5 T 5 % AL 7K o
ETFBHE. —ERNBERY COD K¥5—F MR
TKFAERT R, X BER R A S TEAIY COD iy, X
B BRI MERENES TR ENLENE, B
RFETIEKAETZ R T EER

4) FARLEREYAFIRER ETEEER
RO R, X R RE R 2 DT AT R s b 528 BT I Bk
MIMRAZEENEREITE, RBHANFE—ER
LB
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Research on quantitative correlation between chemical enthalpy of
wastewater pollutants and their traditional water qulity indexes

GAO Xu, GUO Jin-song, FANG Fang
(1. Key laboratory of the Three Gorges Reservoir Region’ s Eco-Environment, Ministry of Education,
Chongging University, Chongging 400030, China;
2. Faculty of Urban Construction and Environmental Engineering, Chongqing University, Chongqing 400030, China)

Abstract: Thermodynamic approach is applied to energy utility of wasterater treatment process, definition and calcula-
tion of pollutants’ chemical energy would be primary. According to the First Law of Thermodynamics, the concept of
pollutants’ chemical enthalpy advanced, and criterion for calculating chemical enthalpy is integrated, and enthalpy cal-
culation method of complex organic substances established too in this paper. Then enthalpy was coulped with traditional
water quality index-COD. Energy analysis conclusions of various processes in wastewater treatment and different classifi-
cation energy can be comparable through the study, energy index becomes easy to be linked up with traditonal water
quality mensuration.

Key words: wastewater pollutants; thermodynamics; chemical enthalpy; water quality index; quantitative correlation
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Experiments on the eutectic salt used as low temperature
cool storage material

LI Xin-ren, TONG Ming-wei, WU Bi-rong
( College of Power Engineering, Chongging University, Chongging 400030, China)

Abstract: Binary eutectic salt is fit for low temperature cool storage in industry based on the theory of thermodynamics.
Two sorts of binary eutectic salt were found by the experiments of freezing and melting. The thermophysical properties in-
cluding freezing point, melting point, super — cooling degree and thermal stability during phase change process were in-
vestigated. The results show that these two sorts of binary eutectic salt are hope to be suitable for low temperature cool

storage.
Key words: eutectic salt; cool storage material; low temperature cool storage
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