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(ma®s [1] ~ [40])
(1) koxEmrimas, TORMIEL L.

Niagara Falls is the shared name for three waterfalls that are on both sides of the border
between the United States of America and Canada. More specifically, they are located in the
U.S. state of New York and the Canadian province of Ontario. These falls are located at the
southern end of the Niagara Gorge on the Niagara River. This river flows north from one of the
Great Lakes, Lake Erie, into another, Lake Ontario. From smallest to largest, the three
waterfalls are the Bridal Veil Falls, the American Falls, and the Horseshoe Falls.

The Bridal Veil Falls is located on the American side of the border between the American
Falls and the Horseshoe Falls. At the top, Luna Island sits between the Bridal Veil Falls and the
American Falls, and the Bridal Veil Falls is separated from the Horseshoe Falls by Goat Island.
Both of these islands are accessible by a pedestrian bridge. Visitors to the falls can visit the
bottom of the Bridal Veil Falls by taking an elevator 53 meters down into the Niagara Gorge.
Once visitors are in the gorge, they follow a series of wooden walkways to the bottom of the
falls. Since it is so wet, visitors wear rain ponchos and specially designed sandals so they do not
slip. The walkways are taken down each autumn to protect them from the harsh winters in the
region. They are rebuilt each year in the spring.

The American Falls is also on the American side of the border. The best way to get close
to the American Falls is to take the Maid of the Mist tour from the American side of the falls.
Visitors who take this tour from the American side have an advantage over those who take it
from the Canadian side because those taking the tour from the American side have the
opportunity to walk up to the Crows Nest. This is a pathway that leads up next to the American
falls.

The Maid of the Mist tour is a boat tour that takes you to the bottom of all of the falls.
Since there is so much water going over the falls, a lot of mist is produced. Again, participants
in this tour are given rain ponchos to wear to protect them from the water. This tour can be
taken from either the American or the Canadian side of the falls.

Many people believe that the best place to view all three falls is from the Canadian side.
To get from the American to the Canadian side, it is best to take Rainbow Bridge. This bridge
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is open to both pedestrian and vehicular traffic, so even if you do not have a car, you can still
walk to Canada from the U.S.

On the Canadian side of the falls is the Horseshoe Falls. Most of Horseshoe Falls is on
the Canadian side of the border, but some of it extends into U.S. territory. Several people have
gone over the falls in various contraptions. The first person to be credited with going over the
falls was 63-year-old Annie Edison Taylor in 1901. She went over the falls in a barrel and
survived with minor injuries. Some people, like Bobby Leach, made steel barrels to go over the
falls in. Consequently, Mr. Leach spent several months in the hospital from his injuries. The
first duo to go over the falls was Peter DeBernardi and Jeffery James Petkovich. They were
both unharmed. Some people have gone over the falls unintentionally. Roger Woodward, a
seven-year-old boy, his sister Deonne, and boat driver James Honeycutt had capsized their boat
and went over the falls. The children survived, but Mr. Honeycutt did not.

Many students from Chubu University who study at Ohio University in the U.S. visit
Niagara Falls each year. If you have the opportunity to visit this wonder of the world, you
should not hesitate to go.

(3%R) Ascoms: —532 5512, kozM( [1] ~ [10] eAhzockbaszbor,
ZRERTFOC)~EDH b —>F oM,

Falls is the largest falls in Niagara Falls.
(7)  American (1) Bridal Veil

() Horseshoe (r) Luna

is located between Horseshoe Falls and Bridal Veil Falls.
(7) Rainbow Bridge ) Luna Island
(% American Falls () Goat Island

Visitors can get to Goat Island by .
(7) car (1) following a series of walkways

(%) walking (—) taking an elevator

Wooden walkways at the bottom of are taken down each year to protect them from

winter weather.
(7) the Canadian side of the border (1) Bridal Veil Falls
(% Luna Island (x) the Crow’s Nest
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To get to the pathway that leads up to the American Falls, visitors should .
(7) participate in the Maid of the Mist tour
(1) wear rain ponchos and special sandals
(%) cross Rainbow Bridge

(™) take an elevator 53 meters down into the Niagara Gorge

Visitors who want to see all of the falls from the bottom should IE .
(7) go over the falls in a barrel (1) walk to Canada from the U.S.
(%) walk up to the Crow’s Nest (-) take a boat tour

A lot of people think looking at the falls is best from .
(7) the American side of the border (1) the Maid of the Mist
(%) the Canadian side of the border () Rainbow Bridge

is NOT on both sides of the U.S.-Canadian border.
(7) Horseshoe Falls (1) Bridal Veil Falls
(v) The Maid of the Mist tour () Rainbow Bridge

In paragraph 6, the word survived is closest in meaning to IE .
(7) got wet (1) went over

(%) died (@ lived

The first person on record as going over the falls was .
(7) awoman (1) ayoung child

() an old man () aboat driver
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(2] %oz [11] ~ [20] JcAhzDERbELEL D%, ZRERFOTI~EDS b

—DFOEN,
Ken’s house is much away from here than mine.
(7) farther (1) far (%) closer (=) close

knowing what to do after I was robbed, I phoned the police.
(7) No 1) Not (%) To (- If

The subject I'm most interested is the history of post-war Japan.

(7) of “) in () at () on

My professor advised me to my presentation because it was too long.

(7) short (1) shorter (%) shortly (r) shorten

We to be more thoughtful of others’ feelings.
(7) ought (1) should () must (r) may

The closing ceremony will be in the meeting room on the fourth floor.
(7) taken ) laid (%) held () raised

The fans were to see their favorite player back at the stadium last Saturday.

(7)  to excite (1) exciting (%) excited (-) to exciting

Your friend called while you were at the meeting left a message.

(7) who ) whose (») when () which

The most important issue won’t be discussed tomorrow.

(7) so 1) after () when (¥) until

We each other since we were children.

(7) know ) knew (%) have known () are knowing
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(3 ) kot iox i, 2M( [21] ~ [30] ) eAhzormbiittboz, 2he
NFOT~00 3 b b—oF oM, (7 LRIE 2 FL RS S & hv. BRI
BT BHETORLFTIE -T2 ERES B

The owner of a restaurant is interviewing Tracy for a part-time job at his store.

Owner: Your schedule is very flexible and it is made one month .
Tracy: Isit possible to change shifts or ask somebody to cover my shift?
Owner: That's not , but you need to let me know.
Tracy: How pay?
Owner: It's ten seventy-five an hour.
Tracy: How paid?
Owner: Every other week.
Tracy: Isthere an employee discount?

Owner: Yes, there is. Employees .

(7) get sixty percent off

) much do we get

() in advance

() often do we get

(#) aproblem at all

(%) much does this position
(¥ after to know which shift

(#) have to pay more
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Keith is talking to Brad.

Keith:
Brad:
Keith:

Brad:
Keith:
Brad:
Keith:
Brad:
Keith:
Brad:
Keith:

Hey Brad. I'm moving to Tokyo next month.

I hear in Tokyo is really high.

It sure is, but to pay for my apartment, which will be two hundred thousand
yen per month.

That will definitely help. Do you know where you'll be living?
Our secretary Shinjuku, so I'll be living there.

How far is that from work?

It's . It only take me about ten minutes to walk to work.
That'’s a great area. They have there.

I know. Our secretary told me about a great Mexican place.
I'm so jealous. I haven’t had a taco in a long time.

You'll have to come and visit me!

my company is going

really far away

found a great place in

quite close

apartments are small

many people living

some really good restaurants

the cost of living
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(4 )wo i [31] ~ [3B] icmbimviEks &S0, ZRERTFOT~D0H bib

—DFOEN,
The professor is & working on some research about the ancient people of Japan.
(7) engaged in (1) troubled by

(%) talking about () looking through

Mike told everyone that he made all those spelling mistakes — on purpose, but we didn’t

believe him.

(7) thoughtfully 1) cunningly (¥)  admirably () intentionally
You can’t — talk me into breaking the rules.

(7) tell me to break (1) prevent me from breaking

() persuade me to break () admit to my breaking

For today’s lecture on the French Revolution, let's o pick up from where we left off last week.

(7) correct (1) continue () finish (¥) repeat

B All at once, there was a loud banging on the door.
(7)  Completely ) Immediately (%) Suddenly (r) Hesitantly
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(5)%o [36] ~ [10] wowc, ELWESTT 270 hHOBE I~ LS 2 &, %
k22 12 B ORLA A DEE LTELW b 0ZZRZR T DI ~H0 ) b
5—DFOREN, (ANELHITL BHATORLTFTHE > TV 5 ERBS & V.)

The researchers were their project.

1. with 2. of 3. the results

4. satisfied 5. quite

(7) A4 B-5 “) A5 B2 (v) A1 B4
() A5 B4 ) A4 B-3

The harder you work, your goal.

1. you 2. sooner 3. accomplish

4. the . can

(7) A3 B-5 «) A2 B-5 (7)) A3 B-2
(© A5 B3 ) A4 B-1

We really last week.

1. taking 2. you 3. appreciate

4. us 5. care of

(7) A2 B-5 1) A3 B-5 (7)) A4 B-2
(= A5 B-1 #) A4 B-1
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is in trouble.
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1. from 2. the company 3. clear
4. these figures 5. that
(7) A5 B-2 1) A4 B-2 (7)) A1 B-5
) A4 Bl ) A1 B4
Could you tell ?
1. what 2. NASA 3. for
4. stands 5. me
(7) A2 B4 1) A4 B-5 (7)) A1 B2
) Al B4 ) A2 Bl
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(7) —80 “f) —50 (%) —40

) 20 &) 25 ) 40

(7) 9.8 ) 19.6 () 39.2

) 196 ) 392 ) 490
DFRERE
(7) SR () S5 BE TR AR

@ & 77U

, DFRBRE

7) —8 () —1.6 () —0.8

(%) 0.08 () 0.16 ) 0.8

DR RE

(7) 0.0041 (1) 0.0082 () 0.0164

(%) 0.082 () 0.164 () 0.328
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(T)

(™)

)

)

—25

a0

49

980

HHE%T

—0.16

1.6

0.0328

0.41

) —-20

(=) 80

) 98

(=) 1960

) —0.08

=) 8

() 0.041

(=) 0.82



M koo [18] ~ 25] e Az ok bili Lz %, Zhenoffsiohnrs—oT

DIE

BEDFKAE 100 V, % 60 Hz DRFAERE & IG5 R ISR L7ZE 25, RT2W O
ENBWE SN, oL, R [18] ke <, R & Eko £ [19] ma
b5,

WIC, AHERE LHEHR 250 L5 GBI & ZERE N LB Lz, ZERO 1K
A LD BEEL Ny 13200 [Bl, 2 R=A VOESL Ny 121000 FITHD, DL & 2KAA NS
e HEIEOEME Vo 11 [20] Vo, @ 21] Bz ch . R 20D O£
Lix[22] ma chroT, ReomBENL[B|W LR, E, LKA L ETRSE
o I 1% [24] mA TB B, 1 EROBICER E 25 5 B0k [25] wh & 25,

L) N N, 1_2)

E@ V2 []R

[18] DRREBE

) 1 () 2 ) 3 ) 4 () 5

) 10 ) 20 ) 30 ¢7) 40 (=) 50
~ [25] ooz

) 50 ) 60 (%) 70 (™) 80 ) 90

) 100 ) 200 ) 300 ¢7) 400 (=) 500
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1t F @ (L-IcR%Y - £ofEH - HREEEE

B —T—nB)

(maEs [1] ~ [33])
I KOR(A~C)ZRT, FOMEI1~5) 182X

A 1 2 3 4 5 6

7 8 9 10 11 12 13 14 15 16 17 18

X
S Ha D] il @]
EEE n ¥l g
R I = R
B 1 1 C . .
/ /] /‘\ A\
/| | 7] \
/ | | AR
| /1 |
/| /1
N 4 .V/ / lV/
0 5 10 15 20 0 5 10 15 20
ETHE ETHE
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i 1

PIAEBIETH S, #Hilla~gDHH, ZOFRIEZTENLTXTOILENPRE LK

SERAKTH 2 b [1] . zoikolkrHsicahkcsdzbor [2] tor.
BrU [2] WANZ O ESBHAGDEE, KOTNEROMERDS b1 b

—DFOEN,
DIRERE
7 b 1) a&hb ) bkec (@ b&d ) cé&d
M akbkc ® akb&d ) bkckd ) akbdcékd
DI
7) e “) f ) g o e&f ) ekg
h feg F edflkg
B2 MBBIUMCE, WINJETHEST1~20 DK ICHTE2HLHOELEZRL TV S,
757 O RTHOMAGLEE LTRDELURDDE, ROMEHOT)~HDH) B 5
o
DIRETE
(7) “) (%) (- () ()
4%+ 1k 4 F 1t
B il ¥ T %% ET5 | AEE T | mybSET
I A NF— I A NF—
4+ b 4 F 1k
C | ETE| METH | &IE T . ) . ‘ i -
IANVEF— | ZRVF—
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B3 MADOEKEXDKEFOETREL LTIELWVIOZ, ROBEHDOT)~ED S bhb—
B, 2L, ORETH, @BETERT,

DI
7) @ “) @ ) @ @
) @ () @ & @ ‘
) ‘ (=) ‘

M4 RAOEHZITE, HREA 35 L 37 ObONHRRIALEL, ZOFFERBITIES ¢ 1
Thso WHOMEE [5] Toh, HRHS T 0O EZRsMEFORE [6] Th s,
X7z, TRZOWKZ 20T (Z)THY, PZLETZOKVMTON 5% 5 L0 T HE

csxz [7] % 1T 2. ~ [7] ernzowcmbEs pimn 2 ez, Kk
DENENOMERED ) B b —DF OB,

DI B

7) FEMk ) R ) Tk @ o) Ak
[6] oman

(7) 3 “ 7 () 17 (= 18 ) 20 (n) 28 GF 30
DI

(7) 6 “) 19 () 25 (=) 38 ) 50 (n) 57 GF 75
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B5 KAKHTAERELTELWHDOZ, ROMEROT)~T)D ) B 5H—DEN,

DT
(7) AUYAikaOBEBICET R, HEORETUSERT.
M) =ZA ¥y AEIbOEBICETR, TAAY) TEEETH S,
) 7R OFRICE TR, BETHTE LTHET %0
@ ANV YL gOFRICE TR, ZORTRIIBHBRO TS S a MOTEARTH %,
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I koBw@E1~3)IEx X,
Al Be Cl K Li Mg Na Ne S Si

1 Lo 0 R0k, ko~@oscmo [9] ~ [12] winhz o sz
PE, FOREEONI~E0) b6 ENER—DFT oS, LA OE# Y ELEA
TH LW,

(1) WD RRAHIT RS 2 A TE B eHE [9] MTh 2.

(2) WD GRHMICZ o722 &, HRETAMBAHES i [10] Mcs s,

(3) 2B A+ ¥ LTty s [11] Mesh s,

) LHOAF YR 204 F Y1 o7e b BT VT VIRT & [ LEFREE & 5 EH 1

T %

5] ~ [&] o
7 0 1 ® 2 @ 3 o 4
o 5 ® 6 v 7 o) 8 @ 9

2 Lo 0 #EEOTHT, KOG), )00 , 2 AILD DI b Y 7 ot
%%, TOMEHOTN~DD bhbZNEN-DOFOEN, 2ELALL DY ELEA
TH kv,

() WTOBTRANHR S K= viike [1B] <o s,
(6) 11@@%’{ 71-:/& LT%EC:@ET%%%@E‘J'@’ %0)/{ *Vﬂi?ﬁﬁi%%d\é < &Z)f[}%
i [14] <»a.

(7) Al 1) Be () Cl @ K ) Li
) Mg ) Na ) Ne &) S @ Si
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B3 KOD~00XDI 5, HlkF b)Y 20KEERLEb o) [15] Wk s, e
AND OIS WY B BTE, FOREROTI~H0 ) b b—DHA,

(1) WL OPDFEFPRARELTTE TS,
(8) WHEEZMZ S LHMPB~NEHT o

(9) KW LIL XICEET 5,

10 FAIRECTESAZEL,

DIRERE

7 0 “4) 1 () 2 = 3 o) 4
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M koxEZGHA, FTOMWE1~3)IEZL L, 72720, 5 CICBIFALKDLF UKy %
1LOX10 " (mol/L)% v2 =141, logw19=128, logi23=136 &3 5,

SR TH B Z KISHENT L, —BODF2EHEL TR X9 b Fl OREBIZ % 5.
CHsCOOH + H:0 «<—= CH;COO~ + H;0"

WEME O A KR Tl HO OIRER — R EEZ DT EHTE, Tt FV =244 Y H0"
Z H" LWEELY 2 L RFROEREE R Ko 3RATH S M2,

_ [CH,CO07] [H*]

Ka
[CH,COOH]

FERE AR BER OB OPREZ cmol/L, TOERMEZal T5E, ZOKREBHET OB, FEEEA
F v, KEAFT VOENEFNRDEIVIEEIR

[CH:COOH] = mol/L
[CH:C00 1= [17] mol/L

[H] = mol/L

ERTILEDPTELOTHROERER Ka 3IRRD L9124 %,

l—«a

Ka =

& ORI O EVIREE ¢ 2VEHEER Ka £V b 100 5 ML ER & Wiy, BHEREaix 112k
NTHRYNSIVDOTL —a= 1 LEPTEILNTEE, T &, EFEIRATEIN
%o

o= [0
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B1 o [16] ~ [20] KARBOIRLELEL O, FOZRTNOMERT~HD
I HBLOFOMN, LML OE#YELEATS ko,

~ [n9] omn

7 al(l—c) A1) c(1—a) ) 1—« @ ca ) (ca)?
) o @ co?
DI BE
) K Wwol-2 e ek @ o YK
1—c ¢ ¢ c

B2 25CTo 0135 mol/L ORmARR O wHEIE R [21]  A%4 v oE R
mol/L, pH & [28] T& 2. 25°Cio 51 2 HEM O WHEEH K. 13 270X107 mol/L & § %,
~ [28] AR B OIR WY BRI R, KOTNEROWMERD D B b—DF O
No LA LOREY ELEATS Eu

[21] . DI

(7) 270X107° () 200X107* (¥ 148X107* @© 190X107* () 520X107°
() 141X107* () 385X107*

DIRERE
(7) 228 “) 272 (%) 370 (o) 457 () 943
) 103 ¥ 113 ) 117
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B3 W THAHT VT T NHs ZARBHETTRD X 9 AL FEHRE & 2 0, 598 & [k
WCKDBERZ—EEEZDET VEZTORERBEB K ZTORD I HIZEKEN D,

NH; + H:0 «<—= NH:«* + OH~
[NH:s*1[OH™]

Kb = [NH;|
2BCIBFLT VEZT7TOBRBER K, 7 230X10°mol/L 35 &, 0230 mol/L D7 ¥ E
=7 AwwowHE [24] . pHix [25] <b 5. , IZAN B OIS WY 7
Biiz, ROFNENORERD S HhH—DFTDOHR,

DIRERE

(7) 1.00X107™*  £) 209%X10™* (¥ 435X107* () 1.00X1072 () 2.09%X107*
() 4.35X1072

DI BE
(7) 264 ) 4.32 () 4.64 () 9.36 (t) 9.68
) 100 * 114 ) 117 ) 120
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NV kox#mEziks, TOMOEI1~7)I&L X, 72720, EFREIZH=10, C=120, N=14.0
E3 5,

7YY, YUFIVE FI7FLY, T )=V IIFNIT—FIVIZEHR LRGBS
Hb. ThaeRIH > THEEIEZ 1T > 720

AT

HCI aq.
A 4 v
K Q) I—5IVIE (3)
NaOH aq. NaHCOs3 aq.
+IT—J7 )
A 4
I—F)VE (4)
NaOH aq.

A 4 A 4 v A 4 A 4
KIE I—7 V)G K& K& T—F Vg
(2) w X Y Z
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1 ROLEOZEMA DL X BICIZIEWA, 22 CIC3BT AL, ZMA~CITANLDIC
LU LHAEDEE, FOMEROT)~HD ) Hh 5 —2EN,

FUFARE A5 7 — VBB E M TIAT2E, [ A |2RID, FVFVBATFL
BERT Bo F72, FY F VR E MAKRRICIERRA N CRES 2L, [ B |2k,
T F V) FIVBEPERT L. 7=V, YVFVE, F75LVy, 7=2/—), $YFIL
BAFN, TEFLVF)FAROD b, Wik, WECHEOamEsiEc| C | b s,

DIRERE

A B C
(7) a2 (A I AT WAL 1
“) 7 & F VAL I Z 7 WAk 2
() 7t F Ak I AT WAL 3
(x) I A5 ML 7 & F Ak 1
() I AT WAL 7 F ik 2
%) I AT WAL 7k F Ak 3
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B2 72/ —NIZOWTHORDLEDZDICIILEWEDS, ZMEICIZBEAZNZENRAS,
ZWMDBLIPEICANSEDICRDBEY LHMAGDLEE, TOMERDOT)~HD S Hhb—o5 %

~, |27

7=/ = 10mol & HAkDF 11U % A 10 mol ZEAR L T 5 &, Sitko [ D ] #s

mol #/E %

DI BE
D E
(7) KF% 0.50
“) k% 10
(%) &y 0.50
) Mk 10
o A S 10
o) A= S 20

B3 72U YIZOWTHOROLEDZEME B L UGIZANSDITHRD Y 2 BIEOM AL DE
%, TOMEBDOTI~HD ) bh 5 —28~,

72U YRLEMCE =y SV LRt LT, ST PRy E Y 2 KETEILLT
BoNs, ESBRRE CHEITT 2L, = b ERYEY 20mol 25, [ F |mol dkF#EE
JUELTT =) ¥ 20mol # L%, 0B, 7= Y[ G |g2EKT 52 L1k 2,

DIRERE

F G
(7) 20 93
() 20 186
(%) 4.0 93
=) 4.0 186
(%) 6.0 93
() 6.0 186
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M4 ko7 x/)—MionToiida~nd b, ELvboofanbii [29] T,
72 Y2 TORBIO~(105 5, ELwboofanbiix [30] <hz. BX
o [30] WARZOERBELHLOE, FOZNZROMERDTI~ED S b5 —D2F0
B

Tz ) —=IWIZDOWTDRE :

(a) 7z —=NoEwKERICHELS (D oHVkEREZMZ % &, HRAICERT 5,

(b) 7=/ —=IVOKRBRICRFKEMZS L, AMLEIAEL S,

() Ry¥VE, MBEZHCTTE N LIRS EDRET7 A VIEON, ThEBILL, B
THRT5ILICEY, 727 —WHEKT 5,

d 7Zxz/7—=MiE, RVEVAVKEVBF NI TLAOT VA VERE, DO BLIIZX 5> T
bfohs,

(6) Zx/)—=NERVEVIDHEHRUEZZITRTL, BEEMATNATLE, RVEY
RO m- OfLED = b b S EEWESh s,

7Y 2OV TORR :

(f) FEBRETIE, = raXVErZ2AXLRERTHRILL-0L, KBR{LF M) o 2K E
MzszEickh>i6h5,

(&) HHORLAZ L OWMEDILEWTH 555, BILS NPT, ERPTIIRE IO ~RE
BICEAbT 50 F72, KITIZHEFIT v,

(h) 7=V Y EREREO =7 0 LAY 7 HAKERTRILT 2 &, KIABEOHBYE %4
L%,

(i) BRI LORS LA SHMEET M) 7 2 KBRAEMZ S L, Ry ¥y I 7Y
YLD ONL, HALRVE Y VTV = DMFIRED EAD LKL TEFEE R
YraELs,

(i) 7= VIOKBEBEMATMAT L, T FT7T=Y K365, 772" FIdE
TR OKEHT, 2O TEHEHI L LTHLR TV,

DIRERE
7)) akb 1) akec () ak&d (© ake #) b&c
) b&d *F ble ) c&d ) cke @ d&e
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DI B

7 f&g “4) f&h ) f&i (@ f&j ) g&h
) gki P g&ij ) he&i ) hé&j @ i&j

5 7=V, YUFLEE, F7%Ly, 7)) —0VDSHYL, HEEEERL:RP O —F
WBUNZ G ENAWE L L TR ELLHAEDLEE, ROMEFHEOT)~HD D) HhH—DH

~, |31

DI
7)) 7Y EFYFE “) 7=yrEFzHLY
> 7=Ur&7x/)—N (@ HVFABELFTIL Y
) SYFAEET L) —N B F7FLYETL)—

6 ROXLBEOZEWMHBLPIICANIDICK D ELLENOMAEDLEE, TOMEHOT)
~D D B DR,

COGMBEC VT = v, FUFVEE, TSV Y, T2 —VORABHRICE ST,
FYLYES LY =N EMACHABOGMERMER T o728 LD, REMIZF YL i3
i, ZLY—i CZhENEEND,

DIRETE
H I
(7) I—7VEW I—FVHEZ
) KIE X XY
(%) KJE X I—FIVEZ
(=) KigyY I—5 VEW
() I—FNVIEZ kg X
() I—FIVEZ Kigy
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M7 CoOnBBEL S, 720y, FUFVE, F75 LY, 7/ - VORGHERIZK
BAbF b)Y AKBRERIIIMZI L&, 7=V, YUFNVE, FTIILVY, T )=
DHIH, T—FNVEHIEEINLIWHE L TRLENLMAGTDEE, ROMBERHDT)~HD S
L —DHE,

DIRETE
(7) T=UrEH)FUE “) 7=yr&FI8Lv
& 7=yrEkzz/)—N @ FVFIVEEFTIIL Y
) FVFNVBRE T =)=V ) FIILYET )=
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1t F O (CREY - £oEER - BRATES

B —T—HB)

Cma®s [1] ~ [34])

I ROM(A~C)ZHT, TOMW{E1~5)IER X

A 1

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

X
S Ha D] il @]
EEE n ¥l g
R I = R
B 1 1 C . .
/ /] /‘\ A\
/| | 7] \
/ | | AR
| /1 |
/| /1
N 4 .V/ / lV/
0 5 10 15 20 0 5 10 15 20
ETHE ETHE
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i 1

PIAEBIETH S, #Hilla~gDHH, ZOFRIEZTENLTXTOILENPRE LK

SERAKTH 2 b [1] . zoikolkrHsicahkcsdzbor [2] tor.
BrU [2] WANZ O ESBHAGDEE, KOTNEROMERDS b1 b

—DFOEN,
DIRERE
7 b 1) a&hb ) bkec (@ b&d ) cé&d
M akbkc ® akb&d ) bkckd ) akbdcékd
DI
7) e “) f ) g o e&f ) ekg
h feg F edflkg
B2 MBBIUMCE, WINJETHEST1~20 DK ICHTE2HLHOELEZRL TV S,
757 O RTHOMAGLEE LTRDELURDDE, ROMEHOT)~HDH) B 5
o
DIRETE
(7) “) (%) (- () ()
4%+ 1k 4 F 1t
B il ¥ T %% ET5 | AEE T | mybSET
I A NF— I A NF—
4+ b 4 F 1k
C | ETE| METH | &IE T . ) . ‘ i -
IANVEF— | ZRVF—
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B3 MADOEKEXDKEFOETREL LTIELWVIOZ, ROBEHDOT)~ED S bhb—
B, 2L, ORETH, @BETERT,

DI
7) @ “) @ ) @ @
) @ () @ & @ ‘
) ‘ (=) ‘

M4 RAOEHZITE, HREA 35 L 37 ObONHRRIALEL, ZOFFERBITIES ¢ 1
Thso WHOMEE [5] Toh, HRHS T 0O EZRsMEFORE [6] Th s,
X7z, TRZOWKZ 20T (Z)THY, PZLETZOKVMTON 5% 5 L0 T HE

csxz [7] % 1T 2. ~ [7] ernzowcmbEs pimn 2 ez, Kk
DENENOMERED ) B b —DF OB,

DI B

7) FEMk ) R ) Tk @ o) Ak
[6] oman

(7) 3 “ 7 () 17 (= 18 ) 20 (n) 28 GF 30
DI

(7) 6 “) 19 () 25 (=) 38 ) 50 (n) 57 GF 75
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B5 KAKHTAERELTELWHDOZ, ROMEROT)~T)D ) B 5H—DEN,

DT
(7) AUYAikaOBEBICET R, HEORETUSERT.
M) =ZA ¥y AEIbOEBICETR, TAAY) TEEETH S,
) 7R OFRICE TR, BETHTE LTHET %0
@ ANV YL gOFRICE TR, ZORTRIIBHBRO TS S a MOTEARTH %,
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I koBw@E1~3)IEx X,
Al Be Cl K Li Mg Na Ne S Si

1 Lo 10 R0k, ko~@oscmo [9] ~ [12] wAnz o sz
PE, FOREEONI~E0) b6 ENER—DFT oS, LA OE# Y ELEA
TH LW,

(1) WD RRAHIT RS 2 A TE B eHE [9] MTh 2.

(2) WD GRHMICZ o722 &, HRETAMBAHES i [10] Mcs s,

(3) 2B A+ ¥ LTty s [11] Mesh s,

) LHOAF YR 204 F Y1 o7e b BT VT VIRT & [ LEFREE & 5 EH 1

T %

5] ~ [&] o
7 0 1 ® 2 @ 3 o 4
o 5 ® 6 v 7 o) 8 @ 9

2 Lo 0 #EEOTHT, KOG), )00 , 2 AILD DI b Y 7 ot
%%, TOMEHOTN~DD bhbZNEN-DOFOEN, 2ELALL DY ELEA
TH kv,

() WTOBTRANHR S K= viike [1B] <o s,
(6) 11@@%’{ 71-:/& LT%EC:@ET%%%@E‘J'@’ %0)/{ *Vﬂi?ﬁﬁi%%d\é < &Z)f[}%
i [14] <»a.

(7) Al 1) Be () Cl @ K ) Li
) Mg ) Na ) Ne &) S @ Si
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B3 KOD~00XDI 5, HlkF b)Y 20KEERLEb o) [15] Wk s, e
AND OIS WY B BTE, FOREROTI~H0 ) b b—DHA,

(1) WL OPDFEFPRARELTTE TS,
(8) WHEEZMZ S LHMPB~NEHT o

(9) KW LIL XICEET 5,

10 FAIRECTESAZEL,

DIRERE

7 0 “4) 1 () 2 = 3 o) 4
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M kRoOXEZHHAR, TOMWET1I~3)ICER X, 2720, BEFRIZFH=10, C=120, 0=16.0,
S=321 & L, BHERBIZHT 2 8MADEVARRIX 224 L/mol & § %,

M1 SHMOSTORER S FORBICoVT E Lnikohozm [16] ~ [24] wins
DB L LD D%, ROZNTNOMERD ) L LD FOES 12LEL, HLbOZ
HOELEATS Lu

5T AT TR OB 534tk e LCORPED 471 5TOW
H:0
NH;
CH:
~ [18] omn
7 0 1 ) 2 @ 3 o) 4
~ [21] omun
7 H GO
~ [24] omn
(7)WL W) BIEE @) IEJE @ S ) RN

2 HE/S—t > MRE 950 % D& Z KT 39T, 800X107* mol/L DAkl % 400
mLHB L7, SOWRROBIEE 180 (g/cm’) & ¥ 2 2 X, WMo LERE [25] mL
TH Do ARSI b WU B, KROMEBDT~HD ) B b —DH#~,

DIRERE

(7) 184 ) 330 (%) 368 (= 460 (+) 826
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B3 FHERBICBWT, 7us8r(CHs) 264 g LRF493L ZIRELRBES 2L T 5, BRFE
BIRTHR SN, ZEALRFE L AP Lz 20X, HISET ISR 7 u sy oWl
i [26] mol ey, ERLIkomRE [27] ¢ T, t [27] wanz ok
bEULREE, ROZNENDHERED ) HhH—DFDEN,

DB
(7) 0120 () 0130 () 0140 (= 0.150 (+)  0.160
) 0170 ) 0.180

DI BE
(7) 115 () 288 () 317 (=) 432 (+) 576
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IV kolwv @1, 2)I2&x L. 2721, EfaIEH=10, 0=160, S=321, K=39.1, Cr=520
3%,

B1 2 aamhy v A (KCrOn) EMALH T2 AR KIXE R T2, RIEShD 20K
BWHIEOIC 5o () ELOTELVMlAabER [28] Ths. oL xoRERZOD L) 12
£IND,

@ Cr:07 + (¢c)H" + (d)e” —> 2Cr*" + (e) H20

ZORIBRHORHHC), (@), (OELvfagber [29] <hh, “rmamrv vl
BALAE LTl S &0k Y, Cromfbsiix [30] sas 2.

AR 2 1A CTIRYE & L7 KeCraOr AKHHE % IRALAKFA (H:02) TRIEL 720 SO &0
e @on &9 i2kshs,

2 K:Cr207 + (f)H202 + (&) H:SOs — K2S04 + (h) Cr2(SO4)s + (i) H20 + (i) O2

2 O WSRO KB, (€, (), (1), (HOIE LA & D E S Td %o KeCr:0n
736 g X WL, AHEAE A CREYE & L 7K 200 mL & {720 S0 KoCraOr KD
TV [32] mol/L ThBe 0 KCrOr A 100 mL % #IET 2 D12 0.150 mol/L &
H:0: % [33] mL %+ 5,

~ [33] CARZOIELES RS OF, KOZNEROMEROTI~HD S B

—D ‘3—‘0 %"Qo
DI
(a) (b)
(7) Ui ikt
) Ui Tt
(%) ke Ui
() Tt A
() R Tt
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DI B

(c) (@) (e)
(7) 1 1 3
) 2 2 5
(%) 4 4 5
@) 8 6 7
() 14 6 7
DI B
7)1 “) 2 %) 3 (= 4 ) 5
DI B
(f) () (h) (i) (3)
(7) 1 1 2 2 1
“) 2 2 3 3 2
(%) 2 3 4 4 4
(x) 3 4 1 7 3
() 3 6 2 8 6
DI B
(7) 0125 () 0.160 () 0.250 (= 0.320 () 0.500
DI
(7) 825 ) 124 (%) 168 (= 20.0 () 250

2 WIRBFEMTAKES L TKEZI AL, BURIERE ST 2 SROMAGDLEE L

TRLBU LB DE, ROMERDT~0)DH Hhb—DE~,

DI
(7) Zn & Ni “) Ni & Li (») Ca& Li (r) Na & Sn
%) K& Cu # Cué& Ag ) Hg & Ag
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(#) Fe & Hg



c 3 W © (CREY - £HEEF - BRAFTERN)

(fra®s [1] ~ [a0] )

I koXFziEs, FTov (B1~6) KER Lo

YN, EBAEY L EBEMIZST o5, ToXRIE, ThZhofilaksg & Milamgdsdz it
f).ébf:%)o)yc‘ﬁ);c)o

R IR A Sl
L) ik
% a b c
Sl e ot O O O
il e B O X O
d X O O
e X X O

£ FEMOMIBIZA SN BHER  (—RICHEAETH0, Liwvx)
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1 iz a |~ c |ois (O x) oMadbEl LTHELRL0%, KOME
BOTI~0)0 ) b b2,

DI

3

SRS

x| OO

N

ls

x| O|O|O|0O|»

I

Tlsl=
X
X 1 OlO]| x

X|1O|Ix|OIx|O|x|0Ole

SRS
X

B2 BICHT2ROBLBRO~DDIH L, ELVHOZBAREL EUMAGLEE, TOME
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