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- Kiyoshi KoBavasHI : Studies on the Sulfite Spent Liquor Oxygen-Sag
Curve. ‘
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D : EEFREGFIRNE (Oxygen Saturation Deficit)
L : BAEDeFmELESRE (Residual BOD)
K, ki : iEgEsElE# (Deoxygenation Coefficient)
ke : PR S1E% (Reoxygenation Coefficiont)
! Wint B# (Time of water travel measured ajong the stream from an
initial ponit)
L. : K E#H o BOD (BOD. at initial point)
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D. : WFiE#%OmEMFALE (Oxygen Satulation Deficit at initial point)

X BPEL SO CELINLD T, BABERETHMA (Dissolved oxygen >ag
Curve) ¢HEbn b,
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_ Las M+ Lar M,

La="""3+ M,
D, = Das Myt Dar M,
M+ M.

TERbIN S, ‘
Mo Cleliie sk L RS PHcET 2, T/abb,

%chl*&DFO
o D.= Z) Lax10-R

o= gt ton g (1P

LD,

D. : fi R A BT 5 BRENTEE,
(Oxygen saturation deficit at critical point)
Lot PRRSICET 5 ¥ TOHH#
(Time of water travel measured along the stream from an initial
point to the critical point)
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Table 1. Approximate Value of the Coefficient
of Reoxygenation, k2, at 20°C

Nature of Recieving water ks at 20°C
A. Small ponds and back waters 0.05 ~ 0.10
B. Sluggish streams and large lakes 0.1 0~ 0.15
C. Large streams of low velosity 0.15 ~ 0.20
D. Large streams of normal velocity 0.20 ~ 0.30
E. Swift streams 0.30 ~ 0.50
F. Rapids and waterfalls 0.50 and higher
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HEHETHICYOT, Wl LTS FeflE L TRk “A” (B)ID JiE 3.8m?/sec ¥
HFE%E (DO) 4.8ppm, EEFAAAAREE (Do) 4.4ppm, AW b2rEskEskE (BOD).
2.4ppm kX ot “B” GLF)ID & 95m?/sec., DO, 8.0ppm, Dq 1.2ppm, BOD 2.Cppm,
DZOo%FED, L7 AEER L LT 25ton/day (19584FME )T IE D FUERBLER T O HK 23 H)
BLlookd, coofkEs KP: 25ton/day Thoed Tz A) 100ton/day, (&I
SP T80 REREFRA &Fe BT\ 2) 200ton/day® (kI SP EEWFI I TI/L D RIKRE
FHALTEDLN T WD) DED0HEAEKEL 2o
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Table 2 PRasic Data of the Stream and SP Mills waste Effluent for

the Calculation

Stream A Stream B
‘ N
Flow m3/sec ‘ 3.8 Flow 95
DO ppm 4.8 DO 8.0
Da pPpm 4.4 Da 1.2
BOD ppm 2.4 BOD 2.0
SSL
‘ { _ —
Pulp Production| ton/day 25 100 100 i Pulp Production | 25 100 | 200
| |
Effluent m3/sec 0.1 0.37 | 0.37 | Enffluent 0.1] 0.37] 0.74
' . !
BOD ppm ] 80 150 ) 380 BOD 80 150 380
Initial. DO, Dg, BOD (L«)
T i
DO ppm 4.7 4.3 4.3 ; DO 7.9°]  7.99 7.98
|
Dea ppm 4.5 4.9 4.9 Da 1.3 1.3 1.3
BOD (La) . ppm 4.5 13.4 35.7 BOD 2.1 2.8 4.9

Stream “A” 12¥8)I| < 1958 F FHFBMRAT OHK 2 HE L o B llE L BETH D,
Stream “B” WLFJ T, h ¥ 1958FTLRBEHNLSHILFII LB oK ME 722
EHDODLEDTH S,

BOD 8ppm Wr#HBKoPKkO xR TH Y, KP PkoBEEKKETH %5, BOD 150ppm
3 SP ik o ez i%e, 38C ppm 1k AEALEE SP ko BOD Tdh %,

e 25 ton/day, BOD 8.0 ppm ® SP THOFIKAHIEIINC L I e & & OEFEE
T Fig. 1 o< <, BEEEY Do RIRETHIOTEDICEE LED 5. L
Lo O AR B Ch 0 BIFEEREM o R ok e+ (20°C T DO, 9.2
ppm), R A FET Bize “A” IR WT2.90H, “B” JIIT2.78A% BT 5D b,
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Fig. 1. Oxygen Sag Curve. Fig. 2. Oxygen Sag Curve.
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Té.ble 3. DO and DO Satulation Deficit at Critical Point

Fig. 1. | Fig. 1L | Fig. I11.
AT | AII | BI | BII | AT | AII| BI | BII | AT | AIIl| BI | BII

Flow m3/sec 3.8 95 3.8 9.5 3.8 95
L« ppm 45| 45| 2.1| 2.1]13.4/13.4| 2.8 2.8|35.7|35.7 | 4.9| 4.9
D;  ppm 45/ 0| 1.3 0| 49| 0| 1.3 o| 49 o 1.3 o
t,  day — | 29| — | 278 1.0 2.99 0.29 2.85 2.38 2.98 1.93 2.9
D. ppm — 12| — | 0.6 53| 3.65 1.31 0.75 10.3 8.96 1.6 1.2
DO ppm — 80| — | 86| 3.9 55| 7.9 85| — | 0.3| 7.6 8.0
% ~ | 7.0 — | 935425 64.0(86.0 2.5 — | 327856 8.0
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Bic D WTEEL
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Résumé

The stream self—purﬁcjation caluculates and estimates depend upon the Stre-
eter Phelps oxygen sag curve.
The equation derived for the curve is as follows :
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D; : the dissoleved oxygen saturation defict at the time ¢
t :the time of water travel measured along the stream from an initial point
D, : the dissolved oxygen saturation defict at the initial point
L. : the first stage BOD at the inltial point
K, : deoxygenation coefficient (0.10)
K. : reoxyenation coefficient (C.05-C.50)
The basic data for the calculation are presented in table 2 and the oxygen
sag curves are showed in Figure 1-3.
Stream ““A”
Fig. 1. Do : 4.5, L. : 4.5 parts per million ,
The lowest oxygen saturation deficit is at the initial point (DO=4.5); the
dissolved oxygen profile trends upward and continuosly approaches saturation.
Fig. 2. Du : 4.9, La : 13.4 parts per million |
The critical point is reached after one day and dissolved oxygen falls to a
lower value (DO, : 3.9 ppm.).
The stream is not fitted to the portable water or for the industrial purpose.
Fig. 3. Da : 4.9, L, : 35.7 parts per million
Here reaeration is unable to meet the demand and anaerobic conditions are
reached in about one day and main tained until the begining of the fourth day.
Stream ‘“‘B”’

The dissolved oxygen conditions are satisfactory in all cases.
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