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‘Adoption of Continuous Belt Conveyor System to
Soft Ground Excavation — Hosogoe Tunnel on
Tohoku Shin-kansen Railway Line(pp.7)

By Hirotoshi Kimura, Japan Railway Construction
Corporation

The tunnel is of 3,010 m length., Because it is to
break through the skirts of the hill in a relatively low
solid state, its earth cover is no more than 30m at av-
erage.

This paper mentions about the background story
of why the continuous belt conveyor system was
adopted for tunnel excavation, what were improved
from the existing facilities and their present condi-
tions, operating conditions and case study on trou-
bles experienced and their betterment, along with
future prospect of the continuous belt conveyor sys
tem.

Tunnel Excavation Driving with Bulk Emulsion
Biasting Powder(pp.17)

By Jingo Imamura, Sato Kogyo Co. Ltd.

In recent years of Japan, the blasting system being

used for tunnel excavation is mainly a combination
of detonator with safety fuse and ANFO blasting
agent However, it may pose some problems such as
restriction on the blasting system itself and worsen-
ing of the working environment in the tunnel due to
airborne flue gas after explosion. It is for this reason
that attention was focused upon both workability
and effect of the blasting system using Bulk Emul-
sion Blasting Powder, then followed by its demon-
stration and verification. Eventually, the study result
was obtained to ensure achievement of the safe and
economic driving effect in tunnel excavation, to-
gether with improvement of the in-tunnel working
environment. This is to mention the tunnel excava-
tion toward acceptance of the said blasting system
during construction.
Linkage between Subway New and Old Lines- Oedo
and Asakusa Lines—Higashi-shinbashi Section of
Shiodome Junction Line, Tokyo Metro Oedo-Line
(pp25)

By Katsuhiko Miki, Transport Bureau of Tokyo
Metropolitan Government Office

This project work is planned to construct, by cut
and cover tunneling method, the junction side track
line of 450 m length for induction of out-of-service
cars,

To proceed with the work, an opening is to be pro-
vided on the side wall of the existing subway track
line in service, thus being connected with the new
junction line. At the designing stage, survey was con-
ducted to check the load bearing strength of the ex-
isting structures and experimental study was made
fo demonstrate the reinforcing rod splicing method
at the junction.

Furthermore, after comparative study on 2-
dimensional frame analysis and 3-dimensional analy-
sis, the optimum structural construction was
selected. As the result, the applicable reinforcing

methods were adopted, for instance, with reduced
width of the opening, erection of the beams in longi-
tudinal way over the junction section, installation of
steel angle supports, anchorage of reinforcing rods to
be fixed and additional bottom slab placing for exist-
ing structures.

This paper refers to design consideration of the
junction section and construction work planning.
New Record Making by TBM on Monthly Average
Advancement in Japan—Shin-Koara Power Station
Headrace Tunneling Construction(pp.37)

By Chiyoshi Sasaki, Tousei Kougyo Co. Ltd.

This construction project is intended to excavate
the headrace tunnel (of 3,520 mm in excavated di-
ameter, 4,493m length and 1/1,000 in gradient). The
site geology is composed mainly of granite, being
likely to have lots of joints but of hard quality.

In view of the aforementioned conditions, the open-
type TBM was adopted for tunnel excavation, com-
bined with fiber mortar spraying. The continuous
belt conveyor was used for mucking so as to shorten
the construction time. As the result, the new domes-
tic record was accomplished by achievement of 62.9
m for daily maximum driving and 802.7m for
monthly maximum respectively. This paper refers to
specifications, general outline and operating records
on the open-type TBM in particular.

Parameter Analysis on Excavated Face Stability of
Sandy-soil Ground(pp.49)

By Hideo Kiya, General Technology Research Insti-
tute of Railway

One of the ground conditions posing a problem in
tunneling excavation process is certainly less-
consolidated sandy-soil, clayey soil and their strati-
fied sandy-soil ground formation. This kind of
natural ground may often be accompanied by a high
level of ground water. This would then become a se-
rious factor to cause washing-out of excavated faces
and thereby difficulty in continuing further excava-
tions, depending on how those ground conditions
would be combined together.

With this fact in mind, a series of experimental
studies were conducted mainly on the object of
sandy soil. Through those studies, the assessment
test method on self-supportability of the excavated
face was proposed and its mechanism, together with
behaviors accompanying variations of physical
changes to the peripheral ground ,were observed by
model regeneration of washed out earth face in a soil
tank.

In this text, in order to assess peripheral behaviors
of the tunnel and excavated face stability in the
sandy ground by digital analysis, an attempt was
made to regenerate the experimental test result by
the fluidity flow and dynamics coupled analysis ap-
proach, on the theoretical basis of finite deformation.
The paper mentions the result of parameter analysis
as obtained from assumption of the real image of the
tunnel in the sandy ground.
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KE 1, BHAREREBX . . - . N 50MPN/100m £
AA CALTFOMIIET 5 b0 6521 E8ELLT Img/L PLF 25mg/L YT | 1.5mg/ L LIk BT
B 2 8%, JKEBE 1 4R, Kigd N N . . <+ [1,000MPN/100m £
A L OB F ORI 5 b o 6.5L1 L850 F 2mg/ ¢ LT 26mg/ ¢ PAF | 75mg/L LL L OF
7KGE 3 8, JKEE 2k L U'C . . . . . 5,000MPN/100m £
B IR ORI IB B b 0 6.6L1 F8BLLT 3mg/¢ YT 26mg/L PAF | bmg/L Pk LI
IKEE 3 #%, TEERIK1#B X N . N N s _
C CDEF OB 5 b 0 6521 E8ELLTF 5mg/f LLF 50mg/L LIF | bmg/L LI E
TERKR2H, BERKRBX s N . R N _
D CEOWIBY 2 b ® 6.0 E8SELT 8mg/L LIF 100mg/ £ AT | 2mg/L 2Lk
THIEEDE
E | TERKIK BER: 6.0L) 185R1F 10mg/L AT | #EMNED Sh | 2mg/l PLE -
Bk
% DREBEE, SEEEES T 088 chic#ds), DITHRE
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936 FYALEHT L b v 2 AV THOBHER () 937
b, # BORAMIES & OBKETL005m B Lo ATHD ‘ £-5 SEMEO FREHKEOF CERRIERTE)
H H # i & BIENS HHEBESEA WHARES RERER TR
KIEA & VIMEE | AMMCEOBRERE | ENER | HERER — s o | ¢ T BLER , s AT VBESR
o\ FUREN BRI (pH) (BOD) (s9) ooy | K Heolois | ;/ T @iwma R 2eE ' ggfﬁ g | TIHER
AGH i, K LIS, B —— " H T B - BRIRIE R - wrm
AA | BHRe 5 X CAMF ORI I8 | 655LE85LT 1mg/2 B F img/ 0BT | 75mg/e pit: | POMEN/100m Wl - WA | 58~ - - - -
P5 b0 e " e BIF At {71 55700 - B - -
Kig& 2, 3#%, JKEE 28, K HPML IR R ERE(BOD) | 160(120) 60(50) 25(20) 30€20) 20010
SN S . s X S o v |1,000MPN/100 IR SR
A /gg JUBYTOMIi8F 5 | 6521 EBBLIT 3mg/L LT smg/L AT | 76mg/L Ll L ué m ¢ {b 2 py B 7 2 sk B(COD) | 160(120) 60(50) 25(20) 30(20) 20(10)
- & % E(SS) | 2000150) 80(60) 50(40) 50(30) 30(20)
JKEE 3 /%, TR B ] BAk 5 - - - 1
B ¥AKE LUCHIT ORI | 650 185RIT 5meg/0 DI 15mg/2 IR | Sme/0 Lk - RN e
F550 Wom oW E |, BAR 30 10 10 - 5
s
THIEE DT
C | TmAkem musEe | GOBLESSHT | Sma/BlF | Hatmnon | tme/bLE _ @ (W BHMTHEATT. —HIGEFHASEER S 15 < & 2R, 3t - me/ 2 (opm))
Bhe F-6 —mPkibie
: a HEE T 5 ki b, HETERIETHE BT 5k
e H O fE HEWE O EH A M OE " H # 5 B E
g\ FH BRI OBR & B2 * & ) v H N ABRUZDEY 0.lmg/ 2 KA A o HmLISL 5.8~86
I | BABSRAS L0 T FOMICBE S b0 0.lmg/C LI | 0.005mg/¢ LR v v{L&H Lomg/2 \ B s
\ i : : i Tome, B LB~ F A v, LR R 160mg/ ¢ (EIR¥14120mg/2)
T | KiE 123 ORIk b OERRL), KE 1, KEBLUCILTOMICEBFS b0 02mg/ ¢ PIF | 00tmg/L BT AFNNTFA Y, AFLY 1.0mg/ ¢ (LR RE k& 160mg/ £ (AHE120mg/2)
W | il 3 KKk & @) 5 £ CIVELFOIMICIBY 3 b0 04mg/ 0 DIF | 003mg/ ¢ T A0 B EOEPNICIRA) / i) 200me/ ¢ CHIFH150ms/ L)
— - 95 LU0ty 0.1mg/ £ e v E S RS
NV | KE2EBLUVOMIIBT2 b0 06mg/LLIF | 0.05mg/ ¢ LI Rl 7 v s{bai 0.5mg/ 2 B@EHEERD - Smeg/L
V| KEESTE, THERA MERK BERe img/L YT | 0img/0 LI s & U2 ofta 0.1mg/{ /N bk IR S 30mg/ ¢
U REAE . e — KEAB & O 7 v LIkER BEEENEEEE TR
ﬁh‘i% BEAKc>vTH, 2BoHEoREBIER LTV, ITHK % 0 oK LA 0.005mg/ £ T e CAVREER B
c i B 7 U & VKA Bitshigwno HEHE 3mg/L
I 5] = it i BYEAE 7 2 = 0.003mg/ ¢ HMEHERE 5mg/ £
- — - FysmoxFLy 0.3mg/ ¢ BEMSEER 10mg/ £
2t | (LFENBRBERE | 7 =4 ) —~ > 4
AR (;;)/ REE ﬂ:%ﬁ’g?éi%ﬁg [‘S?E%%E i *(:E’; ﬁ;g)&h%ﬁ Fhs/oODTFLY 0.1mg/£ AR v N EER 10mg/ ¢
RE L e AR - vrnuiyy 0.2mg/ ¢ VRN -1:) 2mg/ 4
A |KELR 6 BERSER| oy beapF | amg/epty | TOME/L [LOOMEN/IOOM L | e e R LRR 0.02meg/ £ KRB i B 53,0008 fom®
EBLUBUTIETFS D Pk PF
JKEE 2 8%, THERKB LU 12-Yynuxyy 0.04mg/ 2 EREGER 120mg/ ¢ (HEE460mg/2)
B oF mg}js 5 %E* oe 7820 F83EAT 3mg/L YT 51&%14 - BHEhawe & 11-Ysmnuxy v 0.2mg/ L ) v EER 16mg/ £ (¥ 8mg/L)
VR-12-Vrunry Y 04mg/2 %2 . 4%
C | muA TORLEBSUIT | Bmg/eplT | ZTE/f - - LLI-p)saBzyy 30ma/ £ .
s Lz t)smaxhy 0.06mg/ BN > THE S IR OB D).
13-Ysooraxy 0.02mg/ 2 (2) Hekkis
T H #HO# fE F 5 A 0.06mg/ ¢ ; Sy :
: e K DT GHRBEIC D\ T
wm\ A B oA & = # &y v v=vy 0.03mg/ £ E,M(E%E' Btk AiR b ” \;( AR E SR
I | BARERSBLUCIMTOMCBET 3 b0 OKE 2B L 03 E4K FARZANT 02me/ L POMEIMARECHE. BAGIC R EETI
kiR b B R .. ) 2 - 3 ¥ N |
; }@T BRCTA e : 2 02mg/LWT | 0.02mg/¢ LIT YTy 0.dmg/L WL ERREHOKEES Ab B, B, TRTORAME
TREE | 7J</§%;Umuf®1%zufEZfé b O OKEE 2785 XU 3TEARL) 03mg/¢ AT | 003mg/LRITF 2L Y BLUZO(LAN 01lmg/¢ gz LT —ic B & 1 B g T — KRR &I
il 7k§2ﬁ§%;9wm1f€1t_fétfé b0 OKE 3 AR 06mg/L LT | 0.05mg/L LIF 25 EP LUZ DAY giﬁug 2;825% W3, chicsl TREE, WENESZAEhOH
W | kEE3TE, LAK AVAERRERS lmg/LRIF | 0.09mg/L XA . . " BELS  8me/l Y, ERERIOIN U CER T 2SR RE L) A
-2 RELUE oA i 15mg/¢ CHRPITEDISOTL DR LVEE > T B,
CORIEARTHEREE N TR, LA TN R TYTET, A i 2l ki, Feoic—hikitiEo—
A a2 N AN ATLHEH ) 7J<5§£§575J75E,x ‘ ) e e, FUr b, TSR % 51 bR HikEiE R, R-6lo—EEkEEO—fF
H T, KODOPIFES T B, 3)  BOFIREEGEE @ B i g B kg it LAY B L OB EROGTE ERT,
D kavs ) - MUERORIHT B8y F o =75 &) BRI (5RO Bk L OTHEILED 00me/ ¢ 4-2-4 HiRICBET 5 Hi
Vb : by ROV Tk OEE, R Kb 5 Pk % b KD B TR T 2 BKEDOBHVR 5 Y —,
2) WhREOMIHT IR TS -T, KBFL LD BUER T BT ENEW, ERERPA DR AHEOHREE L TVWEELALH S V- W NTEREPORETE NV b4 MERKEE
©  sREER kR B, HIBEIC X - TR, KEBE IS ED 25 DTHEEAET L FTWEAEBILEH TF v a3, oMke S [HEEHONES L ORI 28
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938 MY RVERT

Bl D LEEREYTH B

-7 KBERDUKEERGETROE TV

IRl CRish, o0
Hle > TREHBICED 2 HEBEIRE
HIFNFE S,

F 1z, WHiROBIKIERE, BEE BOD | EARSELH

e & L CREERE (/D) | 4Hmo sk

D B 18 E LA B U CHERE

ERT5, HROMWECHI-T
D EMRHITRE, HEMR OB -

BAEWPINSIT - T8 D, THHE pH

L, ZROMGROFEENTHR
SN BEE, THOFEMITIT -
THABREIF LT AbEE L

i nl 7] ] iR, 1
Yo TR e e
- ® =y - T
3PTF SLTF - = —
5T 2LIF - - -
BRETERN | — - 4P 2T LETF
COD
(meg/0) | 5 o 2 B B . . D b BIEE
B oO%E 5F 3UTF QLT
6.7~175 6.7~175 78~84
25 PIF
SS(mg/ L) ABEICINZShad s [30LT] 148T 22T
D5LTF

THLBERH 5, FEEYOME &= =)
BLUHERICHET 2BERONER

DA HBELOSEBAGT Shizvwe &,
DRETHOFRRE BRI &,

SWTE, BTEEBRIhL,
4-2-5 Rk EoKis
HAKBOKEE Z 2 isbd, KEFEED D OB
DORBERE - UCGh) HAKEZRA#ERSPR-TIOR
T & D RKERKEEGGTR) 2% 0 Tw 5
4~2-6 % OfhORRES

BB Y % 2 oftod#isicid, mIE, TRERE,
AAREREE, HRABEZRZENHD, HERNECS
WTRRBIZART LB TH S,
4-3  FIKNIBOER
4-3-1 SSof%

kv AV THEPOPHIKICE TN TS TR TF ORI EH
REEaoEHE c o, FoRUAR, Bk
Eied - TRECHE LB, B3csbhbdidiC, v
Wb KT OBMERIT O L EEMNEY

MW TonBiiEsRkesRELTE, ROLSR
s 0, BERTFORBEOBEE, BEXLF—-720
AMBEHI NS,

o [s=pg) .y (Rb=7 R
Re<1 “*{ 18 }D 0F9)
4 (p,—p)g* | (7vv

<R.< =4 x s M/d U,
1<R.<500 w, {225 ! } p g
BO0O<R. v = {w3<ps;p>gl)}w @r@bﬁv)

7etZU, R v4 /7 WREL

os KT OEE(g/cm?)

v BT QAR (cm/s)
RO (g/cmes)
D RIEROEE (g/cm®)

: A ONERE (em/s?)
BFR(em) (95 1R)

e v &

28 EKBAMR OB

[ HooH K F

EHNZIH - Z50m Bl EoEkEHEH L
O ET5EFR, L X5 L9 5HEKD
8, e & oBEEEHEEHEE IR T
BFhER Sw,

ARTAGEE IR FREEERT 515
A, —EOHBEIIHEALTOVTIAERL
T K B BE|TEELHVWELTEY, SSepHIED WL
TRHRODEEBD,

SS : 600mg/ 2 LI, pH :5~9

BHEEOEET 5 HABERLRKIESL L O
HANE O CHEKE 23k a4
A58, FAEZT 5L O0BELTHS,

(3 (%)
13 R0
12+ N
1 %

\
10 \
\
9 N|
: \| E
7 § o
N0 b
N80
6 § fa
N |
5 § g
4 N| #
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2 \
\
) \

—
o
—
[0}
—
—
K
o
e
Nel
ey

§

0 60 70 80 90 100
DILhHEL (%)

®-3 JFEkho LES & FKSS?

— 62 — H33%11E

L b v 2 VTHOREERS () 939

*-9 KRk 3 TONH
HRcksRE | T 0 ER

] 2.0mn ) 1
il [ 2.0~0.42nn
il w 0.42~0.074mn
¥ b 0.074~0.005mm
b + 0.005mmPL T
T oo A R 0.001mmBLF
F-10 THFOBERE SR
B | MR | E R | MR | B OB REE
(mm) (m/s) (mm) (m/s) (um) (m/s)
0.10 6.9 0.03 0.62 0.006 0.025
0.09 5.6 0.02 0.28 0.005 0.017
0.08 44 0.015 0.155 0.004 0.011
0.07 3.4 0.010 0.069 0.003 0.0062
0.06 2.5 0.009 0.056 0.002 0.0028
0.05 1.7 0.008 0.044 0.0015 | 0.00155
0.04 1.1 0.007 0.034 0.001 0.00069

& DT oRE265 2) ¢ =00131g/mes{10°C)

WFREBEE BRI, R -2 20k il
WIEE-10DE BV TH B, TOEMPDS, Y b it
BOWHE TR FOBEAE, BICIERLERE4EEY
AT EWbrB,

4-3-2 EEibRE
(1) BRI

Vb ofit e am 4 PR EOMEITE, PBEOEED
FEH NS S BOBRIKRp BT 5720, HARET
37 ONEBREEETH B, D, WHINSDRT
Xt LT, WBEe - AbEMuEE AL ChiFE2HEe S
®T7 0y 7 EERLTERERD 5 HERE LN B,

COEAITWMBTFE TRy 2T 2 EMEIRT, T
OHBNODICBERSHV LN D, BEOEHEIE, K
EHHIBBETH EPBRITEERDE SIS,

—fRic, BB T kR TERNCHEL TR Y,
HAOHFRIORTIC L - THhAHERESELLS &L
BV, ChICRKNOBEWOBBEERNT S &, BX
Fichinsh THTOREG(WhY 2 BR) PRI 5. #
RT3 —RicF OREHEICTHEL TV A ¥, 1RO
A & v AR - IERR O BHER A CRAWEZRE
TETEICLDBHELBIEE I ENTES,

SRR O BEAE A B T 3 BRI O TEBREIE [/ S W s,
FREHEOE T &M T ORBREERE > &0 T
HHEISIMAL I EIcLiEBEEL2 LV RKE (T
3 ENTE S (E4BR).

(2) BEEHIOTEE & fk:

BREANZ, = O X EREER B E S TEE

BHBRCEATFREA L VIS T oM 5,

+ fH*_' e J:C+
ﬂ¥t:ii +t o ﬁ%?éﬁ
BT HEER BEROHE
o+ o

S —*@?@
BB T BEAR ZEB1ER

B4 BHR{ER ORI
F-11 FESRR O

5 £ )
S 4 5253
X & | # 5

TAI= | KBTI =T A PAC
m o v o~ B KIERT VISV A PAS
BATFR g g | EIEE 2 PFC
R ThRERE 2 8% PFS
WEET V=D A AS
= by vi=oa AC
S BB VY=Y A MIC

VAUNE:-) .
TYESUAIavUsNY | AA
HYO AT agnNy KA

, BRESE 1 8%

e B o | TR 2 FS
iV RN # - (b 2 gk FC
je=Yioh IONA S

potld ity ZC
& E
888 | pemmen 7
v x| B R v A
v s RBY SRV A
SBREE BRKBLT VY =9 A
i
o I P
1) SRR

EHEEHIOERL OER-1NTRT, P YR VLHE
OBKUETEIEHE W TWE b0}, PACELTRER
T =T ARV Fg‘:%h\é)’c‘&é. FhZEho
il L OEY IRV EOERFIHE R 2ITRT.

2) ESTEHEA

ENTEERE, 1A b T =4 v, =AY
f, »FA o IBHICKBS N, BKkoMEE O
SO LR TR el AT 15 =% -0

EATEERIL, £ 04 —»PHMEOESA CHGE
LTy, MAoBER»E DO DF~Tnw5b, B
7, PR AVTHoBKLEIREE LCELDATHED
&, 7oA VvHEOBONEL,

EATFEERMIc LT, JISEBEHESh TR
W, ok, ERTEES FEERBEA TR, B
xS & LT KA o SBHE A B & L TSl
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F-12 PACEHEET VI =v A0

PAC WER7 V¥ = 4 (AS)
Bh3 PACILHNTE 3
JIS K 1475 JIS K 1423

OFEHE, #) 7L | EEOBAR, HWESR
VvREDOHERMEDL | D FEFTILOLL,
DE[FERT 5, Wik 0BEH R, PACE
QFENIIBEE, HE | AT 5.

K« RERY — 51 ED
7K Y T 5,
TR h o, @R 5LkMERY,

TMI =T s RS FBRThOD
A&, HACERSN AN, AREH  Hy
== E) 2 F LY REOAREE s TAl Y
BELALEBEINGL,

KRB0 IIGaE, #ehic, GIFATED

Hiz A» 73541, BEblckitvl, HMEEIs
5, HFLEAR, XkEVTS

BERIEAE
SRS

¥ ko

fa

= g U

o fEw
toE®

£-13 BHTEERRE
BE Lo B E

{5 _EoHfE

R Z oy VB R
iE, EENEE,

Bk 77 )
73 FEBE 001
ppm PLFici 5
& O IS {ER R -
75,

TZUNT I FOEHRR 006%ETF
HRITA 0.05ppmPLF
& 0.05ppmPl T
7K R 0.05ppmEL T

fE« EHAET->TWV 3,

sk, BEMERINTH 280 TFERERO RIS,
TZINT I FROFEREEMTH 510, 2DRE
WL, S0& A, —HoPKILEIIH T 5
RGNS WS, BRKIBORIC>WT, BkKET
BeofMiIgibLtso x5y VUBEICRE LHEHE
EHEBAETRL TV 5 (FE-1381).
(3) BEHOBEELHR

BERR ORI, METXEEROmIRIC & - TRIR
5. LD, FERUCHERT L BEHOREE, RN,
Vr—F2A PV Y vFFR N (E-BBR)EEDEET
R ATV, 78y 2 ORE, HREE, LKkoEEE
A Sy VEREPORET LI &I D,
BEEAE, MR, EATHMCHERT L LbH BN,
IR ZHE L CHRERT 22 &80, b i
THEKLHEOEEE, EREEH50~500ppm, FH59
TEHEH~10ppm & LTV B E T ANE W,
4-3-3 pHIFE

YR VTEHKIE, A Y FBBVEKY T REE
DIBAICE > TT A VLR BT ENEL, ALK
BicHkd s 5&ici3, PkEEEE ORI IC $ TpHH

bR VEHTT

5001;
300

100

500

300

TEERRE (cc)

| S
0] o

FEHERE K X

1 l
60 120 180

B 1 (")
B-5 vYv&FrRt
BliaghiZisiaw,
pHIA# I, hESBEORIICT > Ba (BidFD &, #%
KITHBE@WPHD B0, OPheEBIh TV 3,
RPN, B0 BRI S RS p I TfTA 2 2 &
REE A A R OBECRFESEbShs &R ENS
BEZRASh TS, KL, Bk kbfins
ZHETAIYENLZBALTEY, ThoD b8
eIz & ghfnic b chfiRiEHR SR E S 54
CEETAIVNENS B,
(1) pH
pH&E W, TKFEA A4 VIBE (HY) o & Bk
MLt bDC, KEA T VBB &R,

pH= log[—}%T:%og [H*]

WK DD FDO—HRIE, RO X S ICEEEL TKEA
F v (HY) EKEEA 4 v (OH ) %2455,
H,O?H*+OH"
COLEOHY)E(OHIORE, BEX—EL LW
—ETH D,
(HY) [OH ) =K,

EBLEBTCIRBVWT K.=107"(mol/ £)? Tdh 5.
I IR A VIBEE

K, __10°¢
[(OH"] [OH"]

it (H)=OH)=10"&7%3%
pH<7.0hERM:, pH>T.0M 7 VA ViETH 5,
(2) mhfn#l

&, BET AV ERIGSE TR LT
B, EBIEBOTKEA 4 VIBEE10 "mol/ £ 12
TE5ZE, $HRHOEPH=T0Icd B ETHE, LhL,

()=

HI3ELLE

W b v % VTH OB R4S (6) 941
F-14 th F1 Al
W | ®Om B # fi #
L BENC A Liigs, MRike s, « TR (HLEEL82L L) W b B R 8
EONE B2 REGEEBTOTHRVCESLET 3, JABE(200kg P E)
Vol (HS0) |3 SSaBv e i EDHOR BN 5. o EE(LEIE M T B O TS &
A 4, SRR (CaSO) A E BRI U & & REET 5. DRHAIHE,
]
é 1, BEICHE LT HpHEs~6LTITE S5V, -ggﬁg;miﬁbtﬁ@ﬁwyaA@
gp | BB 22 REBEDRE ©oCIRORIERCEL, RO S LB T BT b
7k (CO» 3, B, AEBREORTREEL LB VIEEONERH . B 2 (EHEH 2 BV « 5 Bl it
4 PHABVIES, BARET S & &M EHEET 5.
W OB K| L RREASNE RS VRTIAT 3O TEEMNERE RS, | BUKIBEO» OBER & LT bIAS
g | CalOm) | 2. RIBARGIOBIKEREL, ncwa,
A oL meER RUSMEE b1k,
H %ﬂ?lf/OH)y 2. WRTNVAY M
B 2 3, W & AT OTHRY RO I ERAET,
KTy~ ym |1 e RS bk,
(NaCOy) | 2. Reiiis & %34 o THO RV i EHAES,
i LERIT R 1 , e H=70icd 5% &
KM B 3R, S LSpH=T0k T HZSO4=1X2+3§+IBX4:4Q(g)

TR L, B ot Ly S h T 28R o pH
BT EEBRLTWS,

TEKOBIER I TW SRR OREE 2 off
HEFR-1MUTRT, Toos ViR L Tk, HRER
HBVEFRBHT AB—ECHVON TV S,

ks, HESMT & - TIHBKPREERT C &5
b, COESIRHEAKS B VREEY — 418 & CpH
T DNEND B,

F 7, BEOpHEBICBLWCHHER T L 0BRR
ek 24 —N—Fow 703 7AFRECHLT, H
ARG EEZHBLTBLILOHETHA S,

(3) ikl oBRRnE

hinFlcid, R-1oRT LI BEEN S 248, 20
HRRMBORDHERICRT, L, EROpHHA
Ble B TRERBEFBEERIC LD, pHE» 5K
H I EERRINBOKEOFEREE B &0BATH D,
HERRINE OB %2/T) C L3 BERTH 5.

D pHrOEET I HE
EkOpHE n EFhiE (HY) =107"TdH 5.
(HY)OH J=10""(25°C) TH 5D T

T
[OHsz 10 :104(14—:-)

107"

hfld icid, HAkho (OH7) =107 5 a2
Blowind s HY) OBVBKETH S,

AV TN OERE, KEBLANYY LATHS
DTIOFHAEEZ S,

@ KEbA vy LEFHEBTHNT 254,

Ca(OH),+H,S0,=CaS0,+2H.0
BB 1 75 22481,

2002 FCERI4E11A

% OWERT, pH=n, KEQmM*/hoiFK% 0
45 0T HEL TR O & kg/h) i,

X,=QX 10~ 047 % 49 xigi(kg/h) )

BE(L /TR BEE, WROLELZGETH
i,
XFwa*Wﬂxwx%?xé<ﬁm)@)

@ KBALA VYU L EREES X THRIT 258
Ca(OH),+C0,=CaC0,+H,0
CaCO,+CO,+H,0=Ca(HCO,),
Ca(OH),+2C0,=Ca(HCO3):
(COECO+H,0—~H,COs& L TIERD

REEF R D1 77 L MEIE, CO,=(12+2X18)/2=

2D ThHh, 2BEICRIET 50 T2 X2=44(g) HE
L5,

pH=n, KBQmM*/hoE/KEhHd % DICHELCO,
o ke/M i,

X=@QX10" " " x44(kg/h) 3

2 TIAYERLEEYT SIS

PP A VERLLVEET L bDET S,

P7 A ) Bmeg/m*ORERA Vv Y A BE KBS
Wy A(Ca(OH) D EICHEES 5 &,
{Ca(Ol), o HTFR(= T4}

{CaCO; D&F&E(= 100)}

@ JKEBLA VY Y AZFEBTRINT 2854
H.SO&Ca(OH), it 1: 1 THiT 20Tz %O
e, Pr ool ) Bmeg/m® KEQmM®/hDi&K

m X




942 MYV EHTT

Y 3 O LERHBER

Wlxlx {H2804 @ﬁ?é(: 98)}
100 " {Ca(OH), O4FE(= T4)}

x40 Q(g/n) @

@ IKBR(LA Vv Y KRR A THIT 5156
hFIRIESS, BREBKES V¥ Y ACa(HCO,) %
THD B, COJMECa(OH) ot L 2 fERET
H5,
P7vA Y Emeg/m’, /KEQmM®/ho &K% il
T 5 DIBHELCO&IE,

ATE (=
T 2X {CO, O&FR(= 44))

100 ~ {Ca(OH), OHTE(=14))
xQ(g/h) 6)
4-3-4 i K
BRI O SKRE, BET0~80%L LT, o

T CIER, HEYTTASRESEY., ok, 7
BHEEBNDETY v BEREETERT ZBAERE,
T BRI L TERRAEAT I CER - g5 &
i b,

Biko A UTid, ARG & OBk & 5
2, BHELEGREEKCE S, KHITX 5 BABK
IR ENATET 5. 07— BN IHERTK R
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