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Table 1 Bactericidal action of various concentrations of buctericide in static and dynamic simulated tests

» o B &M
Static condition Dynamic condition
Hom oE B & /m) FE B(7E) HRE BE(/mD ABB(%)
Bactericide Bacterial Bactericidal Bactericide Bacterial Bactericidal
conc. (ppm) counts/ml rate conc. {(ppm) caunts/ml rate
[ 6.5% 104 ) 0 2.4x10° ]
1 i.2x10 99.8 33 i.7x16 29,2
20 3.1%x10 99,9 50 3,810 84.0
25 2.4x10 99.9 80 2.3% 107 99.9
3D 1.5x10 99.9 — —_ —_
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Fig. 3 Changes in bacterial counts and LDBC residual at high dosage (200ppm) feeding of LDBC
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Fig. 4 Changes in baterial counts and LDBC residual at low dosage (100pp:n) feeding of LDBC
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Table 2 The effect of feeding bactericide LLDBC on the guantity of biofouling deposite

formed on test coupons

. EESITES
R BAS | RRMEACGKN) | B EEEE kiahiien S B G
. . Quantity of P, Inhibiting
Test Test tume bicfoulin Forming rate rate
Water treatment | () de 05-::; o(l:n ﬁ:m’) of biofouling b_a{ [(-"
aupons no. p £ deposits{ mg/cm® year) iio ouilng
eposits
1 B63 14 140 95
2 863 3 30 95
LDBC 3 863 10 100 97
4 2205 65 260 91
5 2205 29 120 96
5 2205 28 110 9
5 40 37
% EORME) 1 953 0 700
Contrc.)l. (no 2 953 340 3100
bactericide) 3 953 190 1700

RiHo

(=) BREAZMREAETEERDN
AL

L iBER . BRI A
BA T RIS RN RS HREATEERE
M. M#E3halEH, EXNMSE LR
Cat* 1 Fe, 05 ARG B THERISN, K
AR ARk, RBAEDEENRBRE
R A THEZ)S, JHHA LDBC X Rl A: 7
SIRERRET MM, ETFO:MER
FEigESTAHE, EREHERET K
Ve RAEIETEREMMARBEFERESIE
R, MEEtoirndhmich FE
FARIZGH 3 FIERE, XK

HHEERHEN, EAGAERETH
Lo

2. BB AL DA 4 VR
BEEBMEEERET AN, KhRF
M- AR TRAN, BEERT
MeRYa s, HANEBREERAM MK
TR R TR 0% Ll ko HiIGHRET
SRBMENLIERE —HRED
FERENARERE R, FH TS 90—
99% o X[ Brooke i I FEE I REBE M
ManEENERE—HN. LG
& B R R th I RS AT R R N Zs
BIsE B AR B, moiReh/aixFh el stk
A, EER B

%3 B LDBCHERK HERAHER(R)

Table 3 Constituents of biofouling deposits on test coupons before and after feeding LDBC (%)

- s | fmEm | ol e
Water quality Time Sltzoioprmtl:st Ig?:;tglson $i10, |Fe, O, | P,O, | Ca Mg Total
_ #4 Inlet -
m# 6—8 B | B s 38.97 | 6.16 |36.98 | 0,81 [17.34 | 0.55 100.8
Bactericide di7k Outlet
added Jun:—Aug. cooling water 29,55 24,54 24 0,54 j17.49 | 1.07 97.2
. A Inlet
Xgﬂﬁ(xlﬂuﬁ) 4—5 A cooling water 50.18 10.48 [22.89 | 1,67 [13.46 | 0.70 99.39
ontro. .(m] . Hi7k Cutlet
bactericide) April—May cooling water 39.75 8.52 [31.46 | 0,09 [13.46 | 0.47 95.45
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Table 4 Bacterial counts in hiofouling deposits before and after feeding bactericide LDBC

X B PR ] ERAA | RRECmD | smi(r/m | RERE RS
Site for Bacrerial Iran ! md) .
Water qualiey Sampling time test coupons counts/ml] bacteria/mi Sulfatt?—re ucing
bacteriafper m]
RCR 7D 5H9R Inler wwater 7.0%10¢ 2.5%10* 11%10¢
Control (no 41K
bactericide) May, 9 Outler water 7.2x%10¢ 9.5 10* 2.02108
7HsSH Inlet water 2,6%107 1.1x10* 4.0x 10
%5 g July, 5 - 9.1% 107 1.4%10% 11% 104
Bactericide
added 8 §30R Lnlet water 2.0%x10°¢ 4.5%x10% 7.5%x 10
August, 30 | @K 3.0 10¢ 1.3%10° 2.2710¢

(=) AHERFHEEERENTL

HARERBEREERNTERGER
BB IR, mMOERRERES
BRAS AR, BRIIEIRITRE
FEIh R REE TR E 7, R FEWIS
MR 4, BEKES
AERKBEMERABITARE SR eE
BEERKERBER, REEREEE
B, 0 LDBC J5 » B e Fh 232 DL 25 19) I 3
RIEFEERTBERN T AR 5 94—
98% o & LLE BT &=\ K 99%
(%5) EMYE, ERBIWE—TAR

HERERE Y. BEMEEREE -2
2—5mm WIRER G HER, %% LDBC
IR RE R B IE SRR, AR T
B A KEEREN. £ AST AL
HERNEEEEE B,

(M) BH Eimfsn s

EFRBETT, M= BRERR
BER (Fe) M, BEUE-—-NAEHR
BN TR A RTAN, DUSCEN E R
MEEAT TR =MAE, ENEHGE
ERE] .60 E/HE, Byt zigmg
XTRAENER.

%5 LDBC s 4R WRE %R

Table 5 Inhibiting efficiency of LDBC for microbes and algae layer on the wall of cooling tower

BEERER Weight of
microbe-algae layer

* & P& Tt

Water quality sample w =

Wet weigha| Dry weight

HEREFEE A E

Inhibiting efficiency of

B RIETH BEH
Lnhibiting efficiency of

microbe-aigae layer (85) tatal surface (%)

i 1 34 9.8 98.4 99.9
Biccide added 2 109 31 94,7 29,7
AR I ) 2000 520 0
Control (no biscide) 2 2100 670 0 0
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%6 #mIDBC REHERAFEILER
Table 6§ Effret of feeding LDBC on corrosion rate for test iron coupons
* R | BES RO BUAE(E ) | CARBE (@E/E)
Water quality !Coupans no. Test time (h) Corrosion rate {miffyeac) cate (milfycar)
1 863 3.2
2 863 3.0 3.16
3 853 3.3
LDBC
2 4 1016 2.9
5 1016 2.2 2,36
LDBC added 6 1016 2.1
7 2205 1.5
8 22405 1.6 1.60
9 2285 1.7
1 933 2.7
2 953 2.9
& Control 3 953 2.7 2.68
4 953 2.5
5 953 2.6
ot o %, RNMBEEZEIIGHRAEER, AT
'l,\

LDBC E—MMEE FRERAER. A
FrAARS BREEE. k& €S
fE e, AR FEAR ASM I A
fepsRie—, 10 £ ERER LI EN
AR T BRI Ak e (B SRR
RS, RHHE, EHEGHHOREN
L BIEY, BEE BTN EHNMESFF
£ A S E S E—FETT. WmIRHIRAER
Birh—AEXBEENTE, HAFEE
FEEGEER A —EEHE - NMEHEEK
S, B AR AR M L o T B 2, B R A
8o TR R I D e ) 35 DL B A 2531
WPk RS 243847, % E[E Bez 2 FIFTIRM
HTE IR D A HI B AR IR T R IR EG K
BEEY 25% kitE, XEFBEBIRAZT
WS EE L BEERRFN. BRIINRE
gmnn, AL R ACRHEKRY
EHT, BE RS 20 /MR ESR, IR
EEERIETIRIRIRER 25%; ERE AR
F 0, MERETEEZR, WEFEME

SE R TR ER M, BHEEE
BRERAEREFMEE TR, B/ g
B sfAkE.UERIE LDBC RE
#B, RENER2—3 BRI —5K,
B 3—6 Ao HERRIIES DN
TRESEIEHET - REFNRREARH
o, gk EIRETT. {E LDBC REIERIM
EHNBNAREEEEHRS, . BE X
HEHEEARRER. RN mELD
FEEERTABREREESIEEWMESE,

EIBBEFERRT —CEHE
e, RATE AR, Y
B B rh B T AR X W AER: LDBC #Y
Fles e, B TRLMR RN EEk
RIMREH. FERELR, sfsETHET
wiEm, RTiMEXAe R TR, R
R RGN SEmmER, CAIEEER
AR EREEILEMNAEXE, KA
ERENSRHALSE D, RF LDBC #EIHKAY
Tt VR FA B2 B TR

Mz, LDBC B RUMAHKEE T,
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B, B AR AN, KEERD &
LDBC RZAKBEREM, LHRAF®?A
MBI E R, Rt REREAZLVRAENE
REAMERE,. RHSKRMNRESRRE.
B rhdiin LDBC, EEEXRIHEHKAR
Mo B A e A B IRURY,
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INVESTIGATION ON THE APPLICATION OF QUATERNARY
AMMONIUM SALT AS BIOCIDE IN RECIRCULATING
COOLING WATER SYSTEM OF OIL REFINERY

Li: Renhao Liun qi

Xiao Changsong

(Institute of Microbiology, Academia Sinica, Beijing)

Mao Yizhang Ning Wenhui

Liu Yushu Ding Xiaoxiu

(Besearch Institute of Dong Fang Hong Oil Befinery, Beijing)

It was established through survey
that there are three types of micro-
organisms, namely, slime-forming bacter-
ia, iron bacteria and sulfate-reducing
baeteria responsible for ecorrosion and
other harms in recirculating cooling
water systems of Dong Fang Hong Oil
Refinery. A quaternary ammonium salt
of lauryl dimethylbenzyl ammonium chlo-
ride (or bromide) has been obtained as
mierobiocide and algacide through sereen-
ing of 47 blocides against the above mie-
robes as well as algae. This eompound
has also a considerable effect of removing

biofouling deposits in addition to the
highly biocidal ability and low order of
toxicity, The method of applying biocide
included the following operations: com-
bination of high and low dosage, inter-
mittent, slug, instantaneous feeding. The
results from laboratory pilot plant and
industrial secale experiments indicated
that biocidal efficiency was around 99%;
bicfouling inhibition over 95%; inhibi-
tive effect on biological growth on the
wall of cooling tower, 99% ; corrosion rate
of test coupons, 1.6 mils per year.

O PERFRMEVFRTATRKSHES http

journals. im. ac.cn



