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WA 2021 SFEE R P AR B E R

W
R
LERW, TEFVRECHESY. BHILSHEEARBNEEF L.
2. EEEFEN, ZHES/PMEERE, HEEEEEFEXNEERERF SRR, 1%KEh,
HREETRE, BERIMAERES. AEFEFAN, BEREEEEFL. SERAK
LXK
3ERLHE, BERENEER—IHZE.
T A B AR I
H:1C:12N:14 0:16 F:19 Na:23 Mg:24 8i:28 C1:355 Ge:73 Br: 80 1:127
—, EFM: KB 1008, SB35, 305, EEMELSHPNNERF, RAF M
RFFEEHERN.
L FHRERMLEBEEEMESBEORET, TR RIIERLNE
A ERER, wEEE
B. ft T = b B, SRR
C. MARMEMEEKEPNASTEDR
D. Jil s R Esr EE, #iT R ENALE
[&HXE] A
(§2p
[5#7]
[iMR) A, EREE, FOEAE, RIEFFEE, BEERMEEZL AFEEE;
B. Tulbsp=ep (G2 SR M 2B BKBESE (=B, B RETKGTHE, 0nF
BIEROE . SR BUEAUTIE LB IE K, B SR BRI B A AR, B REFE, B
NFE R
C. MERRAEDORMER, BEKPERAEVRLERERNGISRIEBAIE L. XEWHE, BT
DARCEIE R E R KGR G E R, BRAORIEEL, CIFEER;
D. b ftv R EIRAHK, SRR, FIABAK P RITRE, BHREFERE, E—%F
#. AR ST ENE, R EAAR, BT EAMRES, TR REENL, DAFEE
=
L A
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2. FHNRIEIER 2
A BEE. EERMBRTREGNES FILEY
B. FeOMREZFrh 2, R LA Fe,O,
C. SO,AEEEKRK, ATHTAE. HE
D. S NEEHAL, B REmR
HE]B
@2
(Eigin |
[ A, BEahan, R, KhRT2RMER. FEZ0Md s FRELR, RTRER
SFEY, HEORMETRAFENES FHEY, MEER R TRER)D, ABTRBEES T
e, A
B. AR FEGRNERE, ETPZAGHHESRCARENNEIL=5, B EW;
C. AWM T HAESER, EARK. BMLSE, FTHTAHEESE, flu, EWEHRKITES
ELdm g e, EIRE. RAMER, CiR:
D. SGNSEREHREHAE B, SEMR. SELRERP. SERBEEmMm, DR,
HOE B.
3. FRISCR BT AN R k5 B (AR

S5 E 6 Sk Bt

A B ER T FeSO, R BHEL BUb BRI, Win KSCN . MEERHagi

B Fess w5 Cl, SR OB BA WA NaClig . & H,S80, 95t~
e )5z NaOH 5760 pH BN EEEEAEN pHIRR E, S AR E

D Tolv il s & K L8 Tl mERK, &

A A B. B ¢ ¢ D. D

[E%lc
]

[44r]

[VF#R] A5 Fe' @ B AL A Fe', Fe*'fits SCNA: i Fe(SCN), & MRAZRRL M M, SRIAFISEI H 7, & A
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TrFEEE:

B. oE85%= AR BeF0 — SRR NGRS, SR AR kb RIRE S E, BB R B SE SIET
B, BEEEIZEREM, WBIEEE:

C. H pHifHEHIE NaOH JERH) pH NBEIRHE pH IR, TEEWRER, MEWEIELR, TrEEDE
BEK, SCHeTE:

D. fIRCEREARRS, @ T R A a JiRe, NAEE, BEEEBAR, D MIaEE.
EEILC.

4 BZBRE-TMEEFMCTERES, MEFEHE TUREEME, RE T —F S0 o,

Tk ﬁfL "GRG N 2k
A
N

@__ @ i COOH __ %" O
ffi’l’tjﬂl/_\ COOH {fHJL

TRIRIEEFTZ
A FSERRES, RARGEHE, TEEHEEI®
B M5 Z0EH HE E0

C. B2 5 NaHCO, JE & i CO, £

D HEEagFHAaRETHFE

[EF]1C

g4 08

L5k

8] A FRNEEHSRD, FE5EKRES, RAKREESE, SIEELE, QELEEREROE,
B A HR:

B. HEESHATEN, AEEETEL, »FHERE T EEST CIEFE, 5 AFEY. #B
R

C. BIBAFPETHRE, BiS NaHCO: ERUE ALK COz, 8 C EF:

D. HBRAFFRREFHARMBET, SEIMREFEEMER 4 P ETEALEESY, BILAE
BRETF A RES P, DR

EBEikC.
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=l

- N, AFIRIEE . FAIAERN R
A 18gH,"0 & farh FHAI0N,

B. 0.1mol-L"HCIO, #ifith & # 8 H* 4 0.1V,

C. 2molINO 5 1molO, 7 # 7% #8776 4 LWL B4 F-3O9 2NV,

D. 11.2LCH, #122.4LCl, (¥ AbRERGUTEFE T 765 MG 804 T 3R 15N,

[Ex1D
L]
[ il
18
YA, 18gH, O rutmraE N zog{iol =0.9mol, 14 H,"* 0O & 0+(18-8)=10 ~4h T, M| 18gH,*O &

HihFHEAON,, . A#E,
B. REFEMHAER, LEHH, B#ER;

C. fF1E 2NO+0,=2NO,, 2NO;0 N;04, FH 2moINO 5 lmol()l&% [ 725 8% v 76 4% B i Ja B4y T80T
2N, , CHEHR;
D. BERIE S ERB TR ERA, Imol &5 FEUE 1molH, B4 1molHCI 43 T, b F 11.2LCH,

B (98 9 0.5mol, 22.4LCL, 9455 098 4 1mol, 0.5molCHs & 4molH, &% T4 4molClz, H i CHa
HE, BB 1mol S A BV ImolH, [E8 24 ImolHC! 4+ 7 Ml ImolClL 5 4 kM 19 1moHCl, R4 C

SFiE, RBEE C R E &= T 5 A0YR £)&=0.5mol, F11.2LCH, #1 22.4LCL, (X5 AFrAEK )

ENEE TR RGNS FH# 15N, D IER:
% D.
6. —H Tik#I& ERKELENTZREMT:
Pl X s lﬁ"“ﬁ
HGIK == 75 i K —| UTEE | 1% A — L AKMgCl,

| |

IEW Ak

|
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THIR R RE R

A W X HEALRK
B. Tk B Fmgiark MegCl, #)& &R

ﬁﬂi

D. “BUE"ERY= P MG AR, A5 TSI A A R TR B Kk MgCl,
[5X]1D
#H1
[547] KL — RPIEEBRE &K, BHdRPE Mg, EkRPimpm X Mg 40k Mg(OH),
I YRER Z UM, HRHE Mg(OH): 1§ MgO. MgO #1 C, CL & FE L 1§ XK MgCla.
i) A, B X SEHAME Mg #ith Mg(OH), Tk E¥ ¥ CaO, K4 CaO+H0=Ca(OH),
Ca(OHp+Mg**=Mg(OH):+Ca**, A IE#;
B. Mg #ARGER SR, Tk b¥ A Egiae MeCl, #)1& &R, B IEM:

C. AETEa R ERNYN MO, A, C, EFML—H MeCl, CTERR T 61 —FULBUER Y
i
co, WS4k co, REFERAMgO+C+Cl,——MgCl,+CO, ¢ E#;

D. “#F G183 MgO, MgO FhE R FI1F3 MgCLEH, BT MeCLEHM PRAAREMENHCL
KBS AZ R HCl 2%, MgCL KRR FHIEAEs,, [AFEIMK, @ARFEK MgCL, DR
i% D.

TW. X, Y. ZARTRIIKRKBANERMAER LR, YRRTFAFT WE XORTAFHZM, 28
BOEETHAKEN -3, WE XTHBAE TR 2: 10018 4 F. FAIREIERIIE

A BREETF¥E: Z>X>Y

B. W5 YRR &FIERERNLEY

C. XMYRREHATMBNEL: X>Y

D. W, X\ Y =MaxEFABLEYIKERY BB

[#%]B

L&)

[4t7] ZRRSANERFHAKEN—F, WZNENMITEFE, BERFHECN L, BANa, WhH
X GEAR T HEL 5 20 89 18 R F RS T, RIBAEMLEY A NoH, FTBAW A H, X AN, Y METF
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¥RWAXMEFFRZM, T YHO. BkaERE.

(i) A&, W H, X AN, YHO, ZK Na.

A. BTRETREHARN, BRFPFHERD, F2RR, UETERERIA: N >0">Na', RERAETF
BH: XK>Y>Z, WAER:

B. WAH, YO, BEMH0:, &FMEFRNBRAERMILNE, KB EH:

C. XRRE RSN AR, Y PIREREED K, KOBQETER PRERSEUDNRAR Y>
X, #CHIR:

D. AW, X, Y =M nEEAEMLEDAEHR, BlE K%, Bl HEREEEY, KB, &
BW, X, Y=WrEEANKEUA -2 RRE, B DBR;

#UE B,

8. KIO, wA bR, =R EREEMILE &, SRS — bR

A
6l,+11KCIO, +3HzO:6KH(IO3 )2 +5KCI-3Cl, 1. FRlERSRR

Ao PR 22400 HER ) CLL B, RSP 2 10mole
B. BB AEALRAE R R EZ A 1 6

C. THAERLBERN™EHCL #ESEEH

D. AR AR EE R a P [0] MAFE

[&xX]) A

[T

(Gigip]

[#@RIA ERN P RAEBRAENSASE, Ao ASEKHAO P+5 4 B BRT A& S th, RI6L U 60,
NHEAERA 61U 3CL, ¥ 3CLU60e7, 8 CLL 20e, FLAFEA 2241 (FR#ER5L) CL B 1mol CL &, R
hRFEH 20 mol &, A HHR;

B. ZREH KCIO; PRTENEHREIC, KCIOERMA, LPELENEA®E, LIETERN, snizhiER
T EARMATR, 1IKCIOsU 61, #i% S b B FALR AR RN A B A9 B2 th ) 11:6, B IEWH;

C. EEWIE MRS R REES, TUnEARTHERASFESRMN, CIER;

D. fr ke 10; T4 S BALE TR BULHIE I £ HY . TR 4 13 & 10} +5T +6H =31, +3H,0 4 L.
LESERRERERFESEA, YOTRBLOTRELMERERE S 10; FE. DIER.

WOk Ao
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9. iR, F0.1000mol-L" 892584 B 5 20.00mL 3R E#40.1000mol - L™ =FF— T I3ER 6 #hih

(NaX. NaY. NaZ)@ui, #zamEpiz. TALNERHLE

pH {
NaZ

w0

V(i5§)/mL

A ENaX @Hish: o Na*)>e(X ) >c(OH )>c(H')
B =th—aBEBasEE: K HX)>K HY)>K (H2)

C. MpH=Tf, ZHiEHH: (X )=c(Y)=¢(Z")
D. 45BN 2000mL £EE, BHSHEWRS: o(X )+c(Y )+c(Z )=c(H")-c(OH)
(&Bx1C

L2477

(471 hEnTR, RAMAERE, NaX. NaY. NaZ {§He) pH fR3KigA, M HX. HY. HZ =f—7
B AIER T RO o

[IfA2 1A, NaX J538R 5580, P K RERER S, WS B FRENRAT A oNah)>cX)
>c(OH)>e(HY), # A EH#;

B, BEMOGERT, BEREMD, AoTH, HX, HY, HZ =#— oM R0k, 1=
— FUERER AT B R H A MRF A KHX)> K (HY) > K(HZ), # B EM;

C. HFEWpHN 78, M, MBEHTIMAZROATRA, BRETORER), N=fEEE+
BHRERE RNRF B e >e(Y)>e(2), 8 C ik

D. (=M EEHT 4 HIMM 2000mL 682, ZHEMRLLN, BRPHBETRESTRETRE K=
TEIE & 5 R AR TFEX R cNa)t @)= c(Ora(Y)te@ )+ ¢(Cl)+ ¢(OH), i c(Na“)=¢(Cl)
A XY He(Z = c(H)—c(OH), & D IL#;

#%k Co

10. S REILAME MR AKERBgR R, T EEATEERRRENERANEAAEE. =
L R B R B TR SRR AN BT
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D
J

1

AR
R

3
e
8

TR PERABN B ——— B i st B, ESMI 7T

T Fi kS R AT A
A mrEERY, MR 4R
B wEER], OSSP ZnBr, T E A BN

€ FER, MEAERERIA I 4267 = In

D P EETED. AT E

[(Z%1B

CHE7]

L5ri7] BEIPTAN, GUEER . N GO @1 ER. MEER TERETRERRRERY MRET. il
ERFHA Botle=Br, M EHAAE SRLEFELAUERENGETF, SREERAA
Zn—3e=In*, EfBESMIRETEIETERERAEN, AR SEFETITRERIEN, £
MRS ERORERETE: REr, M afSERERONIEET, BE@ueAf N afss
Fiewdn 0 EARAEE, 408 4.

CiEAR] A. BISHATI50. RUEBE. NatRAEmeTER. & 4

B. EISHTET, BEEAEE, EMRARBETIE RS PIRLE IRESHETE. S B8,

C. eifrtTarm, A, MESERERAIEE REmbrAl SR FERRLANETRSE
IR R R S, SRR It De=En, ¥ C E#5:

D. EHHTATM, BEmAEr, FRELTSETFEETED. SHFRNE LS ERORERETE.
# D L8

HIEE.

T BB @I A NG, WME S, 165, ERNEGEHNNMEDS, BT8R
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ATLW A

LU REATRA

P TENE A HER. AMENKE 40, ENERENE 2, FRERE L.

1. 2k1: A(g)+2B(g)0 3C(g) AH <0, [ fa% i) # 1% S 75\ ImolA 71 3molB %4 K 57,
LSRR 1, B4, MBI %0, I EREBIPERA 1L, IF SR SR 0 2 B .
F 7 ik EA i

= H

£ v

L _/‘T

. 1 1

— ]

o ]

g BE S T

e 1 ] ]

- 1 2
t —
' [ & F

rmin

A FRAMSEAT, FOH Rk 2]
B. £, MfEZFEMRM: RESETIMAC
C. Pt ARERS¥P: @) > e(D)

D. FEHHK: KI)<K(I)

[Z®%&]1BC

[T

[ Y IRBE G &, RIS EAESFTEA ImolA F 3molB K4 KM, KR 6] MITHAF] 1 B L,
IE S R AN, BYCAE i ) AE R R S, h-bM B, IERN#EEARTE, REGEFERHRE, bt
B[] B, DB A IE SR BB AR IR, S 8 Ry BB R, ta LIS SN A BURR AP ERAS, ARttt
HEBIYEE.

[ A EFRARERRNA A 2B@L0 3CE), ERNESKS FHEA BV RN, ATUEIER
fAFE#M T, SEHEERREREFTE, NWESHEENE, FRERARMEFPFERSE, A #HE;

B. REEGEUHM LT, U GHEBE, obf vp FREAE, FEndBaRumg R, M B R il 5
H#s), BEARREER, BT “#%” I, FUFREE SEAATRZHER, SCEMEGR: [
HEFMAC, BIEH#H:

C. R LB STAIR, -t W AR, S R IERAGE ¥ IREHE A, T R 7 s, BRI
FHARSS, R A WERK, SHYRKEARTE, LA BERSH K, WA MERSEP: @A)
> @D, C IEH;

D. FEHBK SRER, WERN EHEERRSFET, U KRHFAE, DR,
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#iE BC,

12 X F AR F AR RS K EIAZ AN R EdA R

T4 HllsFN S 4
REEREITE, BRERN.
A Na*. AP*. CI'. NH,-H,0
Al +4NH, -H,0=Al0; + 4NH; +2H,0
RREARIT, BRERMN:
B o B 500« SO
2H +8,02 =8V 450, T+H,0
c Na*. Fe*. SOI . H,0, fe kBT, B TIER R
D H'. Na*. CI'» MnO; ek BT, BT R
A A B. B € € D D
[EX]1B
[#2f7]
[7#7]

[i£AR] A, APYA] NHy - Ho0 2 AOH R {ATET AR AR A1O; , # A HHE,;

B. SO MH'RMARERE. —FMBAAK, BTFHERN: 2H+ 500 =5 | +50: 1 +H:0, ¥ BE
5

C. Fe'i] LAg HO, FALIG Fel'f1 O, AEERNEILTE, WM C R,

D. EEMEEZMHT MO, 8245 Crafil CL, FEERENITE, D HR;

EXi% B.

13 1-TEE, B4R 70%E0 BR B SL AR B, It EIE . 7508, FEECHRNIE 1-R T A= s, 3 E B

¥ e
AR
I Il
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Bkl CH,(CH,),OH+NaBr+H,80, —— CH,(CH, ),Br+NaHSO, +H,0
FHIE R IEFTRE
A ERETVEVNEQRER TRODEOFER, BEER
B. ZEIl# a ik, bAHKA
C. AEBINERSRE, 3§53 2R A KK TR
D Z2FBNGF A& FERE . ERHRETBREE, TEMEL0™
%%] AD
€20
[4 4] WEAE I-TF. RAEBHM 700 WHEEEE | bHRARE

CH,(CH, ),OH+NaBr+H,S0, — CH,(CH,),Br+NaHSO, +H,0 & # #& CH,(CH,),0H .
CH,(CH,),Br , NaHSO.. NaBr. H,SO. (i &4, B& % & I b #1815 3 CH,(CH,),0H

CH,(CH, ),Br g9 &4, 38 11+ &8 RIZERGH B8 CH, (CH, ), Br # 7= &.

[iFA7) A, HHRERA NaBr £774F HBr, 1-T B2 LA KR BIBAD NaBr P80 HBr ¥ 538 %, FIZE TER
B REMEIER, REFEE, A LEW;

B. ARUKMT#HES, ZEIPbAEKD, ajHKO, BEE:

C. FmENFERMRE, & FERAMNTOME, EEREMNEOBE, C#%

D. AEETM2EENFEME™S, aFf-SbEMRREARR, BT AT /R EL4H>™, D
EH;

i% AD,

14, B A WS T (AL - Fe— H| Fm) (b3 R —Fb 5N HLEE R 5 fig B 19722 16 15 0 PR R«

HCOOH
453
Nie famt+: 73 22w
* [L=Fe-u|* (HCOO" ~ |08 A A

)g;;n ’ i o T 1

o3 -3 " 2
i t &18 % 5 e e
[l :’h n’ ('JJL" i” x g "v :
,~Fe— * " =
3 L_rﬁ_H 248 E g g
LA g £ : $
by b
I - L]

L—Fe—H
w* I:I €0, g
R W
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TR R R
T AT

A ZIEFEHY 8 & HCOOH Co,t +H,t

B. HWEFIEREE T, HSBURERREK
C. ZEILIEIFD Fe mEAMLEI R4 T 0
D. ZAFEM S RNEE R -1 ER

[E%]1D

[&&#7]

[7#7]

[i#88) A, ARPHLIERS, HCOOH B HEAE F&, HCOO S{femid&, M S Ihmt, )5 N4

LR

FEETREAMES, FUMe¥ )y HCOOH CO ML, ¥ A IEW;

B. EEEFREHE, RNV RS OHRERR, RAEZRE, &58THETE, Uaimbmn
MAOHE, EPRRKRERK, RVI-MREEE, FUSETRELERHE, HSRRERM®E,
B E#;

C. BARMHIETS, FefERMITRED, (¥ e REDL, WM EaREEL, i C E;

D. BIRM#AETH, REIVoIR2RK, RIEREE, wZitRNaRPEREER, % DER,
Uk D.

. RS AELEEMESEHERS. B 1517 ERLEE, 8MAEHERLAE
%. B18, 19EREHRE, HEREBEEREE.

(VHEM: PR 3 /ME, L3945,

15, BRERAVSFRAERR, R EBOLTIRE. DRSS KA AR & mEe, MR R
mEAMNAE, TEOT.

H 3% 1. Na,CO, i &

AWK BRREHRR

P = IE

. - T |

TN — i 30~35°CK¥ | | JhiE ‘ - ik 300 °C T,
an kA —= iﬁllf; "k — BKRR

'
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HBIL =R NaHCO, & &l
(OFREL & 2.500g, FHAEKIER, E5T 250mL FEHP:

@HEL 25.00mL EAEE T AR, WA 2®ERFIM, £0.1000mol - L SR EEERE, BWBT
BEFREEE -BELR), HELER VL,

@7 LA MR R BN 28 ERAI N, #5H0.1000mol - L SEEREE R E 2R R W ELR),
SE#eRe V,mlL

@FTME=W, V, PHERN 2245, V,FHER2351

B4 ()MENERE 350, NHHCO, Fisa 6.

(i)AE % e R EEE Tt a2 (2/100gH,0)

grErec o 10 20 30 40 50 60
NaCl 35.7 358 36.0 363 36.6 37.0 373
NH,HCO, | 119 15.8 21.0 27.0

NaHCO, |69 82 96 11.1 12.7 145 16.4
NH,Cl 294 333 372 414 158 504 552
[B1% T 71 ja) B2 :

(155 1 i At s A , iR ARESFHERE

QFERIP300CIAEREAMEER (RS

GYETFIN K , WIS RS R AN
@7+ NaHCO, fim &4 ¥4 (RE=fR BEF):

C)E—WEL LN, EEZEEWIEY, EthiziEgiEs, I NaHCO, AE4HMHESE (& 1R
F AN B TR )
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[F%=] (1) NaHCO,  (2). 7 30-35°CH NaHCO, {1 E R (EESHNT)  (3).D @)
HEAEHER ) BATATA  (6)356% (7) WX

(G 27p|

[347) SR L #l& NaCO BT EFME D, 568 NaCLIKIEAR, #IAERUE A NIHCO K, KiG
R, WREAFRERG FEMAOERESR, 797735 NaHCO, gk, BHlRAERE 30-35°C RERK,
BABEIERC NHCL @ A Jy NaHCOs, PR HBtad T, FIH NaHCO, 225 53 R 8915, 1 300°C
In#4Y B3 NaHCOs fil] 8 NayCOs;

W PRI AE RN E S S P RREANNE R, K E RESRRA:
Na;CO3+HCI=NaHCO5+NaCl, H# Na;CO3. NaHCOs & T K S8, EBMEER, Frol TS matdssn
BOAR (b S T 52 48 8, 5B B RGBT HE TR A M O BBCR A ; 28 Wi E RHE L 6935 9 NaHCO,
A NaCl, HFH2MEME, FABHNZATE S 8-10, B LLANIE & FIF 8 BRI A=77 # 3 205 2 2208,
ERRAREEE, FUEAH N ARCEERME, REMNRYH: NaHCOs+HCI=NaCHH,0+CO,1,
R R RFORH A 09 NaHCO: B9 B A9 &, T 7= P NaHCOs 8, B&GEI IR G 5 5P NaHCO;,
S 3-Fk /8

[i42) 1R B3k sy b7 el s,
(DIRYE B E B P ERRRE T ERETES L, 2EIREE 30-35°C, HAVREY 78t NHJHCOs AR
M. FIRHTH NaHCOs Bk, [SE&E A, FEARE 30-35° Caf, NaHCOs (UEMERD, WEEA:
NaHCOs; 7 30-35° C if NaHCOs B9iE /)
(2)300° C #5849 NaHCOs B4k, TR, =M. ZMRTIRE, OSBRI DI, &
ERRN: D
COIRYE Eiksrbrersn, F_iMER, ERNERR N ARECER, 7234 A 8ERNE U
SRS, FREER, WEEIASEFROERARH, FUERNHRRILS: BeERT
fa,;
@) B—KAHERENRPR: Na,CO+HCI-NaHCOs+NaCl, M| n{NazCOs)=n zs
(NaHCO3)=n(HC1)=0.1000mol/L x 22.45 X 10°L=2.245 x 10°mol, # — Ji¥ & {45088 19K 15=23.51mL,
MR 4E 75 72 20 NaHCO3+HCI=NaCHH0+CO21 Al 51, iH#EAY NaHCOs I £ & n o(NaHCO3)=
0.1000mol/L X23.51 X 10°L=2.351 X 10*mol, W FLiF# F # NaHCOs 945/ 198 n(NaHCOs)= n s(NaHCO3)-n

£(NaHCO3)= 2351 X 107mo1-2.245 X 107 mol=1.06 X 10mol, [ 7= & ch NaHCOs (11 18

1(:)(}'“1“ x1.06x10"mol =1.06x 10 mol, #7 & NaHCO: (9 &4 50 A4
m
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1.06 x10”*mol x 84g/mol
2.5000g

x100% =3.5010% ~ 3.56% . MBEHEN: 3.56%;

O iZFIEE—EER, HABRESERMR T, MLEL, MeWrrfER bR mD, s
Vifwds, BrCARF= fheh NaHCOs B4R I8 WA, REFHOLR B HamA, MERRN: WA,
16, A ER, MRS TRHEEE, B4e. Bi%E, a8l FEEMpiiaa 8L

=

i
ik L A LRSI

AR SR B RE KB

=i N=N H-H N-II
e/ (kImol ) 946 436.0 390.8

—EEET, FIARANENH, 58N, A H, . %7 RE:

MR 2NH(g)0 N,(g)+3H,(g) AH= __kI-mol™;
QEENZZNMTAS =198.9T .mol™ - K™, & FAIMEELEE T iz MRk [ R T ? (HRRS)

A25C B.U25C C225T D325C
COANAN ZR BT T RIIRT . — R EAA R T, 45 0. 1moINH, i A 3L % %
i P AT S SECEER 7 4 P9 B R R 200KkPa), &) o1 Fi PRV 1] (9 284 1 28 AP B

P4s/100 kPa

TRy
v/min

OFEREESERALE, (W REED P, A H, fRERRR O ~ 1) [ P i s

v(H)=__ mol .L'. min™! (A& £ AR FT)
D1, W7 BB FURES /N E BUR M — L IR A, EFEEMRRESE N, 2 B iasnt gL

(AEd a. by e dFaR), #BA_

DEZRIE T, RMMRAEE AR KO = . (B AE-REZASR GRS, TR
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dD(g)+eE(g)0 gG(g)+hH(g), K®= Hep p® =100kPa, Pg~ Pu~ Pps PeN

d e !
P (ﬂg
[=] (=]
S UL T ).
T HShFEsIER
TR AR, AL, B MR,

@
H,
KOHH#
@HFILEY OH KB AR BENEEA S MAEED:
(S)BERLI et Sy A s
KOH #ifk KOH ik
0.02
[%%1 (1).1908  @.CD @) —— @b

1
(5). FHIGIAFARCE, No 4y AL AR 265, MG T INETE#E @53, e ELER2EZA (6).
048 (7). MAETEA  (8). 2NH;-6e+60H= No+6H,O
¢ 2D
[7#r]
LI ) RERNA=-REMKMSRAE-ZL TN LS EAE, 2NH@ D N(g)3Hxg) .,
0 H=390.8kI* mol"! x3 x 2 -(946 kJ* mol"'+436.0k]* mol™ x3)=+90.8kJ  mol!, #ERHN: +90.8:

0H 90.8x10°J/mol
0S 19893/(mol-K)

Q@y&E R AR, NHKD #-TO $<0, T> =456.5K, BRI

(456.5-273)'C=183.5C, CD ff&, H&EHEN: CD;
GYDE u B AT T, F1bf NH: B m a0 88 2x, 5 =E
2NH, (g):l N2(8)+ 3H, (g)

g/ mol 0.1 0 0
AL, / mol 2x X 3x
-1 / mol 0.1-2x x 3x
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2
REARAET. BaENDRNEST R L, Oi'zx—m;l(gmo, 17 x=0.02mol,
oy d0B3mol 002 e 002
N et | e 1

@Oty WK B B AR FIRRE 2, JFER No /3B R EORE 245, MG o IR PR6E R8s, Nai ik
PEBR 2 5N, #b BT S, MBERA: b JFRAFRE, NoorRERERE 245, MJSFInET
A Eh, No o Rk 2 52,

@HETH, Fef, NHs. Nao Hoff) 45008 120 kPa. 40 kPa, 120 kPa, [N YA 7067 5 4
04x(12)
1.2y

OHE &, E NH - RESC RGN TR, REFMSN, Rhgghgn, W5 — ok,
et e OH B Mk, WMEELARES, MERN: WAL
(S)SHAE NHz 5 B8 TR A FAL N A Noy ZEBTRIERMS, BRENA A 2NH;-6¢+60H = Na+6H20, #%

E£H: 2NHs-6e+60H= Nat+6H20.

i

=0.48, MERN: 0.48;

17. Ce,(CO,), T A TR A R EEM BRG] &. RARBERT, WCe)EEY CePO, AL, T

#ESi0,. ALO,. Fe,0,, Cal,%4if. LGS ARk % Ce,(CO,), nILOM T EHEMT:

; {IJML,OI)ﬁpH 5

g

o

UL b —Ce,(CO),-nH.O
01| W

MEMEE e | g 1l

[21E T3 ) & -

(OEE A ESE SSAMRTHSONFT, ZRENTSH
QAR A KESE, JRRAEET_ (ELEM¥):
GyEENMEERS R CER¥R):
@OIABERAMBANZ

Gyt s, £mCe,(CO,), nHO M FHEAN . &EFiAm NHHCO, %Rz
Rk X SR NH-HO K, =1.75x107, H,CO, i K, =4.4x107,
K,, =4.7x107"),

GER I EEAS N FePO,, ERmEAMAT, L1,CO,. #EHHCH, O)H FePO, uyf & ikt
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LiFePO,, ErERCO MH,0, RMOHEFERY
(521 ). BCe @) SLAWEE. HHEENES () AICH: @) (REEETIR
(5)  6HCO,+2Ce" +(n-3)H,0=Ce, (CO,), - nH,0+3CO, 1 6 W % .

6Li,CO,+C,H,,0,+12 FePO, =12 LiFePO, +6COt+6H,0+6C0;1

[5r47) fESaRB B AR E A AR, KB, CePO, ¥l Cex(SO M HaPOs, SIO, 5B R,
AL O, 444 Al(SOss, Fe,0, #4445 Fex(SOa)s, CaF, 4k % CaSO. F1 HF, BMEES & HF; Bk, 3

# | 98I0, AR, FePO,, WMETS HiPOs, Cex(SOu), AL(SOus, Fex(SOw)s, HEM ki HipssE,
Wil 11 59 FePOy; BUTSHE T, B TR, TBRE, Ball=ErSans, Faaats
BB TN 1§ Cea(COsl nHLO,

L) (DSBS E 58 MF T 80 AT, MIsh T 58+80=138, “HENAE A S Ce
QONRE AR RE, TRROEETELHEEE BLEEHES,

(&S AR, BEBIIMEER SR A(OH);

@A KRB G E HR LSS T Ui

GRBMES A", UGSFRTFE. BaFE %R Ce, (CO,), nH,0 & FHERN

6HCO; +2Ce* +H(n-3)H,0-Ce,(CO,), - nH,0+3CO, 1: HH B T 1A K

+ 10 o 10™
K. NH = ;35_7>(1(_-]0, s { Kif HCO. yo=—— = —@_3_@0-8, |
n{ NH}) T 10, FREEEUIR AR B8 M Kl o K, 44x10° Ul

Ku( NH; <Ko HCO; ), 1% F A i NH,HCO, & S84

OHEEERET, Li,CO,. ##igCH,0, ) FePO, iT#|& dititts LiFePO, , R4 CO M
H,O 51, %&pis Fe i fE(K, CH&A®, SEa@ERETFE,. BT ETMZRB AT ER
# 6L1,CO,+C H,,0,+12FePO, =12 LiFePO, +6CO1+6H,0+6C0O, 1.

(OEEE: 5155 EWHENGHIGWEETEE—EIEE. MATH, NHFHOSE—
Bt 4.

(%15 3. MREHSHER]

18, B, BEGeRILE ERA TR UK. % T .
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e sizzecom Lad g urAtHh
(WESERTRIENEFHAER_ , RGBS EmNE_ CALER):
QRERI R IR R AT A2 81X, SiX, [ s R R
SiF, SiCl, SiBr, Sil,
HEAK 183.0 203.2 278.6 393.7
HRK 187.2 330.8 427.2 560.7

@OCAY, SiF,, SiCl,. SiBr,. Sil, RAMAE LR, BakAABNERE |, S6SX,
STREAOEL
DSICI, 15 Ntk (H,C-N_| JRATLATM-, e

,
He-N 1 S P e,

VN?;, | \\N‘.:'-'/

ASNTIINA
Hgf_‘N\fJ Cl lQ/N ~C H;
N-HERM T R BUR T A AL SUE R N JH.C N BB KB MORFA__ 1AM
G ot
G FERMe . Ge. O=fRFZENELEGYINRRAEE.

OEHEETF Ge MO ME T8t 1. 4, EFR ZHER BFETERS), #bamintbER
A
(@2 H1i% 6t B G5B 25 5204 50 anm bnm.enm, o = =¥ =90° , ML Sk & B P = g-em” (%

PR INIE S HBME AN, . HE a by oo N IREARTR).

38 ip

[E%1 Q) 0 O (2).8iC  (3).8iCL  (4). SiXy HZEE ALY 70 T de 45, HIX 57

THEKIIER, 2 TRAEAARIGER ) ENTEE  (6).sp*. sp’s; (M-N>C>H  (8).54

(9.0  (10). Mg:GeO;  (11). = 107

abeN,
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[547)
[0R) (DR EE BTN 14, O ETHARY 393, UM TEGEN E] IIIS“ED BT ik

A RECR T I SA052 55, RAEABIENRE T RE, RETHRETHEEPTERT, E£EME

TREF, Sl TEHEe., 8K TEns, UkEETems, mcEtmasT ke,
3s 3p

MEER: [ O BiC;

) OHBLEH A TR, 0CH, HEMHERSS, NRUEARS, NRGE. NBbEAE
T REHB SRR TS THEERATRAD, S RGBS T&E M3 THRERKIER, 54
FRIER AR, W SiXa A% U KIRA B SiXa 2 FRERFONE L FAE0N 4, 08 BFX 805 0,
0o raZs R A IENERR, WEERN: SiCl;  SiXy HRASHMLNS TR, 55T R ERKKE
Ky orFREERARKER: ENEEE,

@f M E THREMT I, BTHEAERITRN sp® FLE LRBIT A sp® ZALRIRKIAT; TR
e, KBRS, TROFRIERBT y N>C>H, NG £ R K/DMBAF H N>C>H;
MU FHEARPERT AR, NEANELCE, PRNERUESR 8, NEPETHF 1 ol, NIEFPEH

S o, MUEEN: spb. sph N>COH; 54

ODHRBBAHTRE, REFETFTA. Bo. RERKAN X AT N 8‘/%+6x%+4:«&+3=8, R
B Y BTRIZ TS5 4F16, 6 Ge RO BT AN 1 4571, X5 Mg AT, Y 4 Ge T Z
30 BT, W RMELE R MuGeO,, MERN: O; MpGeOs;

4 %185
N

. 740
=abex 10 2p, fif1F p= *10M,

@B AN REA KT abeN

<10%g/em®, BB ER:
glom?s MERA abeN

A A A

&5 5: HHLLEER)
19, WERFER Alimta(M) & —#ZE LGB . DR T BREPRE & AUZ S BIELD T

B} H 51 (e
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iy A 4 li‘!u
{HOCH2CH2}20 “TsOH 0
0 (©)
OH
o (F)
_____ R OC,Hs DBBA(;;&‘LK?'?U) 0C,Hs H;:N NH?
CHaC]o
CHO (D)
'O ICOOH
0 OC,H; 0 TN
Hi r - - Tttt - Hi | [ -3- - '_é.Q'Q-.ﬁ—
H,N "N E (G) H,N" NN M) L
RS il Alimta
O
O
i ) AICl; O/‘LR .
R™ O R R™ OH
O 0
@ )k A _H
R O R H,0 R)L\OII
WA RgERER
A—>B, D>E/RBERGHE I
GMFELIENBEFANEZT » b

@B FH Z WS Bk, FrEE TAIZGUES RAER A% E TR RN)
OFF LE 241 DREDRBRERFRHOS FeCl, BREERBREY

KPR iREibf fE, BREmRzHRe6: 2: 2: 1. 1 (95ARRA
OEELRER, SHT - BRNZ_BERET _RZ_EEORNTER

OH 0

OBE L AARES, HUZAH ”21 wEk, witgm N T oms (ki
H‘:V \JHQ IIZN N H

FUEL)-
)

(%1 Q). Q/K/\coon @ EEEE (). RREN @) BEE O, B
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£ (6. 15 (7. HO WCHO (8).

(0]

.f“{{_ T B 0
- - ) - II ] I:]O I
0| O+ nHOCH;CH.OH —-—2" e L — C‘HCHC OCH,CH,0 + aH;0 (9
~ =2 T<OH
O
o DRBA(BAL)
1y e 1I- = . =T CIHO
j;§%t| R 2 : CH.Cl4 J
OH
4] )J"‘L
iy o —
H.NNTN
H
[ ]
[47]
O

Lipke] DesEsaE RO, @%(2@ ﬁrﬁﬁﬁ%m%miﬁg QO e 77
0

O O

A mzﬁmmﬂx@)\/\moﬁ- BERA: @N{TOOH-

(DA—B MERIRTRE OFRT, WAHETFT, BTRERRE.: D—E AELTEPSEEHENRET
LR HEFH#REFRME, BHERAEE, SRR RERE, BARE.
(N BT, MAERIEN EHEEF BT R a. BEE: b. BE.

(4)©A/\COOH FEAROHHEL: OEEEREEE,. RASHPFELE. @5 FeCliFH

EXEDER, WASHEHGE, AR&EZENLS 2 BAE, BRESSEESF LN 1 MARE. X

B EEFERFS (AEAFR): S CHO - . el,{_w ETF. B H—EE 515 T,

ErR#E@itiesiE s ngw, BEEENREL TAEH. BEfsmg 6 2. 2. 1. 1 FIE R
H—EAAHMECEMNES EAEREF NS, BEF ERAENTHE, ERAiEEEPRERES,

FIEFET T SR—HETHEFNMTFRE L, BibizRT R GFEHEA HO @—%CHO '

WEREA: 15 HD‘@%CHOE
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MW, BEEEARAZBEEBr" CHO . Br™ CHO T8 E Hil S5 & P fiE.
Br~ “CHO HEETIHE D—E f1RERESLH, BiteBBgs

i-,qt' [/ DBBA(E{E)
H,C=CH, . »CH;CH.OH 2 »CH;CHO -

e
CHO
{7 A A CHACls

H.0 04/Ct DBBAGELA) .
H.C =CH, ——*~ —=CH,CH,0H ——»CH,CHO : Br" “CHO
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N
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